


Dry Mouth: understanding the Causes and Effective Treatment Options


Abstract: salivaSaliva, the fluid that is constantly present in human’s oral cavity. It is composed of water, mucus, mineral salts, proteins, and amylase. It eases in the lubrication of the oral cavity, mastication, swallowing, and protection of the mouth and teeth. The salivary glands make, modify, and secrete saliva. These glands may be affected by wide spectrums of pathology, ranging from developmental anomalies and inflammatory disorders which may be acute or chronic and lead to hyposalivation and xerostomia. Dry mouth affects geriatric patients but can also be seen in young people. A search of English-language scientific literature from 1989 to 2025 was conducted using Google Scholar, PubMed, and Scopus. The criteria focused on reports about xerostomia, its diagnosis, effects, and treatment, with inaccessible or duplicate reports excluded. Hyposalivation or xerostomia can be caused by age-related changes, systemic diseases, radiotherapy, certain medications, infections, lifestyle habits, and autoimmune diseases. Each of these factors can significantly affect saliva production and composition, leading to dry mouth symptoms. Dry mouth can be managed through endogenous approaches, like pharmaceutical or genetic modifications, and exogenous approaches, like topical saliva substitutes. Artificial saliva substitutes typically contain water, electrolytes, and other ingredients to lubricate and protect the mouth.




Introduction:
[bookmark: _Hlk191040482][bookmark: _Hlk191040402][bookmark: _Hlk191040562]The salivary glands are exocrine glands that make, modify, and secrete saliva into the oral cavity. They are divided into two main categories: the major salivary glands, which include the parotid, submandibular and sublingual glands, and the minor salivary glands, which line the mucosa of the upper aerodigestive tract and the overwhelming entirety of the mouth 1. The main function of salivary glands is to produce and secrete saliva, which is critical for our overall health2. saliva, a thick, colorless, opalescent fluid that is constantly present in the mouth of humans and other vertebrates. It is composed of water, mucus, mineral salts, proteins and amylase3. It helps in the lubrication of the oral cavity, mastication, swallowing, and protection of the mouth and teeth4. Salivary glands, as an organ system, encompass one of the widest spectrums of pathology, ranging from developmental anomalies and inflammatory disorders which may be acute, caused by infections and lithiasis, or chronic, caused by autoimmune diseases or following radiotherapy, to various benign and malignant neoplasms, posing significant diagnostic and therapeutical challenges5. Around over 80% of head and neck cancer patients suffer from dry mouth symptoms following high-dose radiotherapy, which results from altered salivary gland function and/or changes in saliva composition6. Xerostomia is the sensation of having a dry mouth. Many but not all patients who have this sensation will also have a measurable and noticeable decrease in the amount of saliva in their mouths, a condition referred to as “hyposalivation” or “salivary gland hypofunction”7.

Methods:
A search was conducted of the English-language scientific literature published between 1989 and 2025. The search was conducted using electronic search engines such as Google Scholar, PubMed, and Scopus database.
The criteria for selecting reports for further processing included:
· Reports written in English.
· Reports concerning xerostomia, salivary gland hypofunction, and hyposalivation.
· Reports on the diagnosis and treatment of xerostomia
· Reports on the effects of xerostomia on oral and overall health
During the selection process:
· Reports for which neither the abstract nor the full text could be obtained were excluded.
· Duplicated reports were removed.
The focus was on ensuring that the selected reports provided a comprehensive understanding of xerostomia, its causes, effects, and treatment options. This included studies on the biochemical composition of saliva, the impact of systemic diseases, the effects of medications, and lifestyle factors contributing to dry mouth.

Results:
Composition and normal flow of saliva:
Saliva is composed of the following components. Electrolytes like sodium, chloride, potassium, bicarbonate, calcium, phosphate, magnesium, thiocyanate, and fluoride. Secretory proteins/Peptides like Amylase, proline rich proteins, mucins, histatin, cystatin, peroxidase, lysozyme, lactoferrin, glycoproteins and lysozyme. They also have secretory immune globulins-IgA, IgG, IgM, organic components like glucose, amino acids, urea, uric acid, and lipid molecules. The other components that are present are epidermal growth factors, epithelial cells, insulin, cyclic adenosine monophosphate, binding proteins, and serum albumin. In addition, biologically active peptides such as leptin, ghrelin and endothelin which are found in saliva are of supreme importance to general health and oral health (8-13). The total volume of saliva secreted daily in an adult person is around 600-1000 mL out of which 60% is secreted by the submandibular glands, 30% by the parotid, 5% by the lingual and the remaining by the minor salivary glands with a pH in the range of 6.0-7.014. When stimulated, salivary secretion increases by five times, with the parotid glands delivering the greater amount of the saliva 15. The clinical method most often used for the diagnosis of salivary dysfunction is the sialometry test, in which hyposalivation is considered to appear when salivary flow rates are under 0.1mL/min at rest or 0.7mL/min under stimulation 16. Early detection of these diseases may aid in prompt treatment of xerostomia.

Causes of hyposalivation or Xerostomia:
1- ageAge, the production of saliva and its composition are associated with age in healthy people (17,18,19).
2- Systemic diseases like: Sjogren’s syndrome, salivary gland diseases, uncontrolled diabetes mellitus, thyroid disease, liver and renal diseases, and human immunodeficiency virus infection are closely related with hyposalivation as well 20.
3- head Head and neck radiotherapy21.
4- Drugs, several drugs are able of inducing hyposalivation and xerostomia. Examples: Anticholinergics, Opioids, Antidepressants, Stimulants, Antipsychotics and mood stabilizers, Benzodiazepines and Parkinson’s disease medications22.
5- Infectious disease and viral infections of the salivary glands such as mumps23.
6- Lifestyle habits such as smoking, stress and lack of drinking water24.
7- Autoimmune diseases like: Rheumatoid arthritis, Scleroderma and Systemic lupus erythematosus 25.

types Types of Artificial Saliva
Artificial saliva is used to treat salivary dysfunction by replacing or enhancing lost functions. They can be:
· Natural salivary molecules: Biocompatible and derived from natural sources. The examples of natural salivary substitutes: water and milk.
· Synthetic: Often including fillers like carboxymethylcellulose, electrolytes, fluorides, preservatives, and sweeteners.
some Some Limitations current artificial saliva:
· Poor Taste: Many have an unpleasant taste.
· Lack of Wettability: They do not spread well over oral surfaces.
· Frequent Replenishment: They need to be applied often.
Future Improvements: Recombinant technologies aim to create better artificial saliva by:
· Enhanced Functions: Improving the performance of salivary molecules.
· Targeting Specific Needs: Custom designs for different clinical conditions, such as plaque-related diseases or occlusal dysfunction.
First-Generation Products: Explored for conditioning intraoral surfaces, with examples like histatins and statherin. More research is needed on larger molecules and their biological activity.
Second-Generation Approaches:
1. Enhanced Function: Designing molecules with improved performance.
2. Chimeric Molecules: Creating multifunctional molecules, like cystatin/histatin fusion proteins.
3. Synthetic Peptides: Mimicking bioactive carbohydrate domains to address oral flora and plaque-related diseases.
Biological Considerations:
1. Interaction Priorities: Affinity of salivary molecules for different surfaces and microorganisms.
2. Solution vs. Solid Phase: Conformation needed for microbial interaction.
3. Molecular Relationships: Interactions between different molecules.
4. Temporal Changes: How salivary-derived pellicles change over time and affect microbial colonization.
5. In Vitro vs. In Vivo: Correlating laboratory findings with real-life conditions.
These advancements aim to create more effective artificial saliva for clinical use (26-30)


Management of dry mouth:
[bookmark: _Hlk190609181]There are many available treatment options depending on the cause and degree of salivary dysfunction. We can classify these options into two categories, The endogenous and the exogenous approach. The endogenous approach involves replacement or enhancement of salivary glands function through pharmaceutical or genetic modifications. Typically, such modifications are intended to stimulate the secretion of water, electrolytes as well as macromolecules, or preventive protection against harmful factors such as ionizing radiation. The exogenous approach involves the topical application of saliva substitutes to replace lost or enhance existing functions of natural saliva31.
Compositions and examples of saliva substitutes:
[bookmark: _Hlk190337980]Artificial salivary substitutes are function oriented. The required properties of artificial saliva substitutes include excellent lubrication, surface wetting, inhibition of overgrowth of pathogenic microorganisms, maintenance of the dental structure, pleasant taste, long duration of effect, extended shelf life, and low cost32. Artificial saliva ingredients vary by brand and type, but most are a combination of water and the other ingredients. The main compositions of artificial saliva are Sodium chloride, sodium CMC, potassium chloride, magnesium chloride, calcium chloride, sorbitol, di-potassium hydrogen orthophosphate, potassium di-hydrogen orthophosphate, sodium fluoride, methyl p-hydroxybenzoate, and spirit of fruits33.
Examples of commercial saliva substitute:
· Aquoral. This is a lipid-based oral spray that should be used three to four times daily. Each canister provides approximately 400 sprays.
· Biotène Oralbalance moisturizing gel. This is a sugar-free, alcohol-free, flavorless gel that provides relief of the symptoms of dry mouth for up to 4 hours. 
· Mouth Kote dry mouth spray. Mouth Kote is a nonprescription oral spray that has xylitol and provides up to 5 hours of relief from dry mouth symptoms. It contains no sugar or alcohol and has a citrus flavor. 
· NeutraSal. This is a prescription-only rinse that can be used 2 to 10 times daily as directed by your doctor. It is a dissolving powder that you mix with water. It comes in single-use packets.
· Oasis mouth moisturizing spray. This oral spray for dry mouth can be used up to thirty times a day as needed and provides up to 2 hours of relief. 
· XyliMelts. XyliMelts are discs that stick to your teeth or gums to relieve dry mouth. Once in place, they slowly release xylitol to provide hours of relief from symptoms while also keeping your breath fresh34.
These products come in different forms: oral spray, gel, oral rinse, dissolving tablets, and swabs.


 Conclusions:
Saliva is an extracellular fluid secreted by the salivary glands, it contains water, mucus, electrolytes, proteins, antimicrobial peptides, lipase, epithelial cells lysozymes and enzymes. Saliva has several key functions like lubricating oral cavities, aids in digestion and swallowing and fighting oral infections. Oral cavity dryness is a common and growing problem35. It is also a difficult problem to manage as the associations between some medications and diseases and xerostomia are complex and not fully understood. It affects geriatric patients, but xerostomia can also be seen in young people. Mouth dryness may also have a significant impact on an individual’s general wellbeing. Effective management of mouth dryness is dependent on effective communication between the dental and medical professions and their patients. Management of the problem must focus on finding and eliminating the cause if possible. In situations where mouth dryness is expected to be a continuing problem, oral lubricants, antimicrobial salivary substitutes, or salivary stimulation may be considered. 
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