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ABSTRACT: Xerostomia is defined as a condition or feeling of dry mouth resulting in biochemical changes in the 
amount and composition of the saliva which may present further complications in the oral health. 

Hyposalivation is defined as an objective assessment of a reduced rate of salivary flow. Benzodiazepines and 
antidepressants constitute the most frequently prescribed drugs with anxiolytic activity that can give rise to 
hyposalivation. 

Diabetes mellitus, although a metabolic disorder, usually sent with one of the first oral symptoms such as xerostomia. 

Taste receptors are permanently exposed in smokers where primary effect is stimulation of saliva from hypersalivation 
acquired by chronic use of cigarettes to pass in hyposalivation. 

This paper reviews the current knowledge of the drugs that cause impairment of the creation and flow of saliva and 
certain conditions that are shipped with the dryness of the mouth. 

———————————————————— 
 

INTRODUCTION 

 

Oral medication reactions are common with affecting 
the quality of life of patients. Almost all classes of 
medications, especially those used continuously, such 
as antidepressants, antihypertensives, anxiolytics, 
hypnotics, diuretics, antipsychotics and many others, 
including vitamins, minerals and pharmaceutical 
products that can give oral changes. If not properly 
treated, they can worsen the general condition of the 
patient and oral health. 

Prescribed drugs commonly used in large quantities 
especially in adults over 65 years of age. Abusing the 
use of drugs, mainly in elderly patients may result in 
a change in the oral cavity. 

The number of US prescriptions prescribed for 
therapeutic purposes for different medical conditions 
increased particularly in geriatric population. Josephe 

et al1 reported that 21% of 1800 examined dental 
patients using antidepressants. Suspected is 
prevalence and the increased level of oral lesions 
correlates with the necessary drugs, mainly to treat a 
chronic disease. More than 200 drugs are involved in 
negative reactions and side effects of oral tissues. 
Smith and Burtner2 discovered that the most frequent 
adverse effects with oral prescription medications 
include dry mouth (80.5%), dysgeusia (47.5%) and 
stomatitis (33.9%). 

Xerostomia, a subjective sensation of dry mouth, 
occurs as a negative effect on nearly 400 medical 
drugs. Moreover, one of the main problems in the US 
currently affecting millions of the population. 
Reduction or absence of saliva may account effects on 
emotional well-being, causing significant morbidity 
and dysfunction of the quality of life of patients 
.Taking  dental and medical records for each patient 
individually is necessary, with appropriate upgrading 
of drugs that currently apply because the patient can 
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be a reason for a possible interaction between them. It 
is also important dentists to be aware of the problems 
associated with medication and their impact on the 
diagnosis and plan of  therapy3. 

 

AIM OF STUDY 

Realizing the actuality of the problem and the need 
for better information taken over investigation in 
order to make an overview of current knowledge 
about drugs and the conditions that cause changes in 
the work of the salivary glands, and to try to give an 
explanation of the manner of their activity. 

 

 

 

MATERIAL AND METHOD OF STUDY 

To achieve the set goal was performed literature 
search under keywords medications impaired 
function of the salivary glands .Aquired data were 
systematized and selected and displayed in the paper. 

DISCUSSION 

Psychotropic medications belong to the group of 
drugs that affect the central nervous system (CNS) 
producing alterations in behavior, mood, ability in 
understanding and also can lead to addiction. The use 
of psychotropic increased in recent decades in several 
countries. This data or this rate of increase is due to 
increased frequency of diagnoses psychiatric disorder 
in the population, introduction of new 
psychopharmaceutical products in  pharmaceutical 
market and new therapeutic indications with existing 
psychotropic drugs4. 

Patients who use psychotropic medications for long 
periods may experience a negative impact on oral 
health. These medications can cause lethargy, fatigue, 
and reduced motor skills and memory can reduce the 
ability of an individual to practice proper technique 
and good oral hygiene. In addition, many 

medications used in the treatment of psychiatric 
disorders, the effect of causing dry mouth, decreased 
salivar flow or change in the composition of saliva. 
Zaclikevis et al5 noticed that psychotropic 
medications cause hyposalivation in rats and acinic 
hypertrophy in their parotid glands. De Almeida et 
al6  have shown that among users of psychotropic 
substances is significantly reduced the amount of 
stimulated saliva flow in comparison with a control 
group. 

Antidepressants are drugs that are prescribed to 
patients almost all age groups for the treatment of 
different variations of psychiatric disorders 
(depression, affective disease, insomnia, anxiety, 
panic syndrome, and bipolar disorder). In some cases 
they are also prescribed to treat certain medical 
conditions such as rheumatoid arthritis, eating 
disorders, fibromyalgia, migraines, trigeminal 
neuralgia, premenstrual tension7 

Antidepressant drugs were first discovered in the 
early 1950s, with the development of monoamine 
oxidase inhibitors (MAOIs). MAO is an enzyme 
responsible for the degradation of different other 
neurotransmitters including adrenaline, serotonin, 
norepinephrine and dopamine. It is believed that 
MAO inhibition alleviates depression, allowing 
serotonin and norepinephrine to accumulate synaptic 
connection in the CNS and sympathetic independent 
sistem8. In addition there MAOIs and tricyclic 
antidepressants (TCAs) are relatively non-selective, 
affecting not only serotonergic and noradrenergic 
systems, but also of muscarinic, histaminergic, and 
alpha-adrenergic system. Their efficacy is associated 
with increase in serotonin and noradrenaline lower 
level of dopamine in the synaptic gap. Amitriptyline, 
imipramine, clomipramine and nortriptyline are some 
examples of tricyclic antidepressants. 

Most antidepressants are associated with a significant 
number of oral reactions9. These complications 
including xerostomia, sialoadenitis, gingivitis, 
dysgeusia, glossitis, edema of the tongue, 
discoloration and stomatitis, are almost always 
associated with salivary gland dysfunction induced 
by drugs. 
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Saliva is a real mirror of the body which contains a 
number of organic and inorganic compounds, and 
can be quite important health indicator. Salivary 
secretion is controlled by the autonomic nervous 
system through receptors responsible for the salivary 
glands. Many studies show that as far as the quality 
and quantity of salivary secretion medical conditions 
can affect the function of salivary glands10 11. 

Salivary secretion is complex and occurs subsequently 
after neurotransmition  incentives. The main control 
of secretion is derived from parasympathetic and 
sympathetic innervation which regulates the 
secretory function on level of acinic cells and controls 
the process in reabsorption in striated ducts of the 
salivary glands. Parasympathetic stimulation 
increases the level of saliva secretion, where 
sympathetic stimulation mainly affects the content 
and composition of proteins. Salivary glands can 
serve as a model to determine the effect of various 
peripheral antidepressants of monoaminergic and 
cholinergic systems. The function of the salivary 
glands depends on the integrity of the 
parasympathetic and sympathetic innervation. 
Normal salivation is essential for oral health because 
of its significant contributions to the oral defense 
mechanism. Reduced salivary secretion may lead to 
serious disease and deterioration of the mucosa. 
Saliva has more functions with respect to the oral 
cavity, including oral mucosa protection, chemical 
barrier digestion, antimicrobial activity, and maintain 
the integrity of teeth. Due to its glycoprotein, saliva 
has a viscous character that protect oral mucosa from 
harmful stimuli, microbial toxins and minor traumas 
forming a barrier. Its natural liquid removes cell 
debris and non-adherent bacteria. 

The term means xerostomia subjective feeling or 
sensation of dryness in the mouth and is manifested 
as a symptom associated with a patient. It may 
appear as part of a systemic disease or condition 
(salivary aplasia, dehydration, sarcoidosis, cystic 
fibrosis, psychogenic, primary biliary cirrhosis, 
vasculitis, anxiety, diabetes type 1 or 2 diabetes 
insipidus, depression, chemotherapy), or as a 
consequence of applying drugs (antidepressants, 
diuretics, antispasmodics, barbiturates, 

anticonvulsants, antidysrithmics, decongestants, 
cytokines, cytotoxic agents). Patients with xerostomia 
manifest varying degrees of discomfort or discomfort 
that is associated with quality of life according to the 
etiology of their situation12. Nearly 1 to 5 patients 
complain of dryness in the mouth, with an increased 
incidence in the elderly it is essential to have a full 
understanding of this problem13. 

Of all the above medical conditions, secondary 
manifestation of salivary hypofunction is usually after 
applying the drug-medication. They inhibit 
cholinergic signals in salivary tissues and thereby 
reduce excretion of  fluid from the glands creating 
obstacles in the center of the road (and 
serotoninergics dopaminergics) 14th The normal 
amount of saliva stimulated salivary ranges between 
0.7-1 Ml / min given that hyposalivation is considered 
when saliva production is below 0.7-1 Ml / min. 
Minimum age has influence on salivary flow, but 
with advancing age and the occurrence of chronic 
disease puts patients receiving drugs that can 
influence salivary flow up to 40% 15. 

The study which was compared with the use of 
escitalopram and nortriptyline, Uher and aso16 
noticed that dryness in the mouth was the most 
common adverse effect that significantly manifested 
during treatment with escitalopram or nortriptyline 
compared to the period where the medication was 
discontinued. The authors suggest that there is a 
positive correlation between the dosage of two 
antidepressants. 

There is evidence that the prevalence of dryness in the 
mouth is correlated with polymedication 
(Nederfors17). However, Persson and aso18 
confirmed that use up to 4 different xerogel 
medications did not result in significant further 
disruption in saliva speed and flow in their patients. 

Subjective feeling of dryness can occur even in a state 
of normal flow of saliva who do not have to be 
connected by reducing the amount of saliva. 
According to Mandel and Wotman19 quality of 
salivary secretion (especially the mucin content) it is 
very important quantity than the sensation of dry 
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mouth. Such as saliva, process or procedure during 
collection, composition and source (small or large 
salivary glands) are factors that may contribute to 
patient hyposalivation associated with dryness in the 
mouth. According Nagler20, in one third of cases 
xerostomia does not reflect the actual reduction of 
saliva flow. Dryness in the oral cavity or reduction  
can cause many clinical problems: dental caries, dry 
mouth, dysgeusia, dry mouth, dysphagia, gingivitis, 
halitosis, problems with mastication, burning 
sensation in the mouth, mucositis, candidiasis, 
ulceration, changes in composition of saliva, 
periodontal diseases. 

Antidepressants have antimuscarinic or 
anticholinergic action, so that act to block the 
parasympathetic system by inhibiting the effect of the 
acetylcholine receptors of salivary glands. This results 
in dryness in the oral cavity, probably because the 
predominant part of the sympathetic nervous system 
and independent blockade of parasympathetic 
nervous system22. According Douglas23 reduction of 
saliva is due to the reduction of blood flow to the 
gland, resulting adrenergic sympathetic 
vasoconstrictor. 

Rather it is important to emphasize that dry mouth or 
decreased salivary production can occur during 
periods of stress and / or acute anxiety, frequent 
occurrence of depressive disorders, predominantly 
stimulation of sympathetic system regardless of the 
use of anxiolytic and / or antidepressant lekovi24. 
Occurrence of isolated depression is associated with 
reduced salivary secretion and xerostomia due to 
anticholinergic reaction. Therefore, it can be difficult 
to determine the origin intensity and side effects if the 
medical condition that requires treatment or 
medication that is recommended for this condition or 
disease, but perhaps due to two reasons. 

 

Patients with the phenomenon of dry mouth, often 
complain of discomfort in the region of the lips, 
throat, oral or burning pain, altered taste and bad 
breath, halitosis. It is also an increased risk of 
developing thrush. Lack of adequate salivary biofilm 

may lead to subsequent pathological events in the 
oral cavity. Patients with dry mouth often try to 
relieve their symptoms with gum containing sugar or 
consuming cariogenic and acidic beverages. 

According Veerabhadrappa et al., 24 there is a 
positive relationship between psychological disorders 
and xerostomia dryness of lips and mucosa. 
Emotional changes may affect as accelerated factor 
that can affect the secretion of salivary glands so you 
could potentially result in the manifestation of oral 
diseases. They note that a significant high percentage 
of xerostomia was observed in anxiety patients (51%), 
followed by depression (47%), bipolar disorder (41%), 
schizophrenia (39%) and control group (27%). Most 
patients were diagnosed with moderate to severe 
xerostomia, while the control group mild xerostomia. 
Age group pointed to xerostomia as dominant in their 
examination is between 18-49 years of age. 

The presence of xerostomia and hyposalivation is 
quite common in patients with diabetes mellitus. 
There are many controversies as to whether the 
presence of hyposalivation  is greater in patients with 
diabetes mellitus or for those absent. 

López-Pintor25 in their comprehensive literature 
search in international biomedical research 
documented for xerostomia, hyposalivation and 
amount of saliva in patients with diabetes mellitus 
indicate that there is a high prevalence and variation 
present of xerostomia in patients with diabetes 
mellitus (12.5% -53.5% ) in relation to nondiabetic 
patients (0-30%). Studies have analyzed the quality of 
saliva in DM patients compared to nondiabetic 
patients  posted higher flow rates of saliva in non-
diabetic than in diabetic patients. 

Benzodiazepines as commonly prescribed 
psychotropic drugs with anxiolytic activity can 
directly or indirectly cause hyposalivation. It is 
established that benzodiazepines can cause 
hypertrophy and reducing the number of acinic cells. 
Mattioli TM et al26, examined the impact and effect of 
acinic and myoepithelial cells in rats. They came to 
the conclusion that animals treated with lorazepam 
showed a favorable increase in staining of cells 
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Calponin (calcium binding protein monoclonal 
antibody) compared to control animals (p <0.05). 
Midazolam administered with pilocarpine (MP60) 
induced increased proliferation of acinic and ductal 
cells and reduce staining of positive cells Calponin, in 
comparison with the midazolam given with saline 
(MS60). 

Mattioli et al27 in their immunohistochemical study 
on the effects of antidepressants and pilocarpine 
(parasympathomimetic alkaloid) in parotid glands of 
rats, explaining that the positive staining of cells 
Calponin increased after chronic use of 
antidepressants. Proliferation index of epithelial cells 
in rat parotid glands, was changed using 
antidepressants within 60 days. 

Methamphetamine as highly dependent 
sympathomimetic stimulant widely abused in the 
world and is associated with devastating effects on 
oral health. Rommel N and sor28 (2016) studied the 
sympathomimetic effects of chronic 
methamphetamine abuse and adverse effects of oral 
health including 100 chronic patients using such a 
powerful central nervous system stimulant and 100 
other participant for comparison. A significant 
number of users who abuse the use of 
methamphetamine reported that they have a sense of 
dry mouth (72%), and mastication of forks (68%). 
Methamphetamine abusers showed a significantly 
low production halls (ml / 5 min) (p <0.001), low pH 
of saliva (p <0.001) with signs of bruxism (p <0.001). 

Drugs or medications used to reduce inflammation 
and pain, or products with anti-inflammatory action 
and analgetic manifest influence and affect the 
secretion of saliva and its quantity. 

Shin YH et al29, have analyzed the effect of Caspacin 
(trans-8-methyl-N-vanilyl-6-nonenamid) as the sole 
alkaloid agonist vanilloid type 1 which is expressed in 
nociceptive sensory neurons and a number of 
secretory epithelia, including salivary glands. 
Caspacin-by who has analgetic and anti-inflammatory 
effect on peripheral neurons affects the salivary 
secretion and inflammation in the salivary glands. 
They point to the effect of caspacin increase of 

salivary secretion in human and animal models, 
modulating in paracellular route in the salivary 
glands. 

Literary findings suggest that nitric oxide plays a key 
role in the function and health of salivary gland. The 
specific mechanisms by which can regulate the 
function of the salivary gland during the initial 
Diabetes mellitus has yet to be determined. The 
reduced flow of Saliva can cause complications in the 
oral cavity, thus enabling excessive accumulation of 
bacteria that lead to numerous oral infections, 
extreme thirst (especially at night). Nitric oxide is a 
free radical was initially defined as a vasodilator 
which have an important role in the host defence 
mechanisms and pathogenesis of numerous 
inflammatory and autoimmune diseases. The results 
of examinations of Stewart CR30 conducted in female 
rats (author emphasizes that 85% of patients with 
diabetes mellitus and xerostomia are females) show 
that salivary production is correlated with the size of 
the submandibular and parotid gland. The results 
showed a reduction in the expression of 
submandibular cofactor tetrahydrobiopterin (BH4) 
with the ability to record it, and refers to the 
mechanism for development of hyposalivation in 
Diabetes mellitus induced xerostomia. 

Oral and dental manifestations in diabetics may 
manifest due to numerous factors, including elevated 
levels of salivary secretory immunoglobulin (s-IgA). 
The study conducted Kakoei S31 was designed to 
evaluate the concentration of s-IgA in patients with 
type 2 diabetes mellitus and to investigate the 
association between levels of s-IgA with oral 
manifestations of type 2 diabetes mellitus. In patients 
with diabetes were determined significant 
concentration levels of s-IgA followed by stomatitis 
and xerostomia (P ≤0.050). 

Malicka B32 studying  prevalence of xerostomia and 
salivary flow in patients with diabetes concluded that 
the phenomenon of dry mouth was more frequent 
represented in diagnosed type 1 diabetics with low 
flow  of saliva. 
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According to Aitken-Saavedra33, there is a positive 
correlation between the level of metabolic controlled 
measurement HbA1, protein concentration and pH of 
saliva salivary dysfunction in patients with diabetes 
mellitus type 2. Of the patients diagnosed with type 2 
diabetes mellitus was diagnosed xerostomia in 53%. 

Hypertension is generally a condition where 
abnormally increased blood pressure in the arteries 
increases the risk of problems such as stroke, 
aneurysm, heart attack, kidney failure. Habbab et al34  
declared that the possibility of oral manifestations in 
patients treated with cardiovascular drugs accounted 
for 14.1% of its examination. The most common oral 
signs and symptoms were recorded xerostomia in 
7.5% of patients, lichen planus 3.6% and 1.9% 
dysgeusia. 

Xerostomia measurements are heavier compared to 
those for hyposalivation that can be performed with 
sialometry. Direct testing issues a relatively sensitive 
method that can be used to assess xerostomia. 
Smoking  as a negative habit is perhaps the leading 
cause to timely prevent with the same preventing 
outbreaks of disease. Smoking is regarded as one of 
the risk factors affecting salivation in addition to 
reducing the occurrence of xerostomia. Saliva is that 
the first step is in contact with cigarette smoke. 
Cigarette smoke contains 4,000 bioactive chemicals 
and 300 carcinogens that can cause structural and 
functional changes in plunkata35,36. 

According to Maryam R36 there was a statistically 
significant difference between the rate of salivary 
flow in smokers who was 0.38 compared to where 
smoking was 0.56. Xerostomia was recorded in 39% of 
smokers and 19% in non-smokers. 

The effect of smoking in the amount of saliva is 
controversial. Literature data show that for users with 
short-term use of cigarettes there is an increasing 
amount of plunka37, 38, while other studies show no 
statistically significant difference in the amount of 
saliva between the group of smokers and 
nepushachi39. 

The study of Sujatha Dyasanoor 40, the prevalence of 
xerostomia in smokers was 37%, while smoking 13% 
statistically significant difference between the two 
groups. The prevalence of hyposalivation in their 
study amounted to 43% in smokers and 8% in the 
control group (non-smoking). 

Weinberger AH41 in their double-blind, placebo-
controlled, randomized clinical study determined the 
safety and efficacy of monoamine oxidase B inhibitor 
seleginin hydrochloride as an aid to smoking 
cessation in patients smokers. Monoamine oxidase is 
an enzyme involved in the catabolism of 
neurotransmitters such as dopamine, serotonin and 
norepinefrin42. Ex vivo human studies have shown 
that smokers have a reduced level of active platelet 
monoamine oxidase A and B compared to non-
smokers. On the other hand selegiline hydrochloride 
is irreversible (sudiciden) subtype of monoamine 
oxidase B that is predominantly localized in the brain. 
According to the results of Weinberger AH 41 study 
participants who received more selegiline 
hydrochloride daily dose compared to the placebo 
group recorded condition of dry mouth in a ratio of 
25.5% and 8.2%. 

Agha-Hosseini43 suggests that patients with 
xerostomia there are significant changes in the 
composition of saliva, so that registered high levels of 
K, Cl, Ca, IgA and amylase, decreased levels of 
estrogen and progesterone zaedno44, 45. Calcium, 
PTH and cortisol with higher levels in women with 
xerostomia compared with their control grup44-47. 

CONCLUSION 

 

Xerostomia represents an important risk factor for 
diseases of the oral cavity that can affect the quality of 
life of patients. Providing better oral health is a 
priority for every therapist in order to ensure effective 
adequate dental treatment. Early recognition and 
treatment of xerostomia among this population group 
may prevent further development of various other 
oral diseases associated with it. Each dentist doctor 
should recognize and identify drugs that are 
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associated with the development of xerostomia and 
salivary gland dysfunction through a review of 

medical history. 

 

REFERENCES 

 

 

1. Keene, J.; Galasko, G. & Land, M. (2003). 
Antidepressant use in psychiatry and medicine: importance 
for dental practice. Journal of the American Dental 
Association, Vol.134, No.1, (January 2003), pp.71-79, ISSN 
0002-8177 Guggenheimer, J. & Moore, P. (2003). Xerostomia: 
etiology, recognition and treatment. Journal of the American 
Dental Association, Vol.134, No.1, (January 2003), pp.61-69, 
ISSN 0002-8177 

2. Smith, R. & Burtner, A. (1994). Oral side-effects of 
the most frequently prescribed drugs. Special care in 
dentistry, Vol.14, No.3, (May-June 1994), pp.96-102, ISSN 
0275-1879 

3. Rodrigues, M.; Facchini, L. & Lima, M. (2006). 
Modifications in psychotropic drug use patterns in a 
Southern Brazilian city. Revista de Saúde Pública, Vol.40, 
No.1, (Feburary 2006), pp.107-114, ISSN 0034-8910 

4. Zaclikevis, M.; D'Agulham, A.; Bertassoni, L.; 
Machado, M.; de Lima, A.; Grégio, A. & Azevedo-Alanis, L. 
(2009). Effects of benzodiazepine and pilocarpine on rat 
parotid glands: histomorphometric and sialometric study. 
Medicinal Chemistry, Vol.5, No.1, (January 2009), pp.74-78, 
ISSN 1573-4064 

5. de Almeida, P.; Grégio, A.; Brancher, J.; Ignácio, S.; 
Machado, M.; de Lima, A. & Azevedo L,. (2008). Effects of 
antidepressants and benzodiazepines on stimulated salivary 
flow rate and biochemistry composition of the saliva. Oral 
surgery, oral medicine, oral pathology, oral radiology, and 
endodontics, Vol.106, No.1, (July 2008), pp.58-65, ISSN 1079-
2104 

6. Keene, J.; Galasko, G. & Land, M. (2003). 
Antidepressant use in psychiatry and medicine: importance 
for dental practice. Journal of the American Dental 
Association, Vol.134, No.1, (January 2003), pp.71-79, ISSN 
0002-8177 

7. Perry, P.; Alexander, B. & Liskow, B. (1997). 
Psychotropic drug handbook. 7th ed, American Psychiatric 
Press, ISBN 0-88048-851-4, Washington, USA 

8. Friedlander, A. & Mahler, M. (2001). Major 
depressive disorder: psychopathology, medical management 
and dental implications. Journal of the American Dental 
Association, Vol.132, No.5, (May 2001), pp.629-638, ISSN 
0002-8177 

9. Greabu, M.; Battino, M.; Mohora, M.,; Totan, A.; 
Didilescu, A.; Spinu, T.; Totan, C.; Miricescu, D. & 
Radulescu, R. Saliva--a diagnostic window to the body, both 
in health and in disease. Journal of medicine and life. Vol.2, 
No.2 (April-June 2009), pp.124-132, ISSN 1844-122X. 

10. Grégio, A.; Durscki, J.; Lima, A.; Machado, M.; 
Ignácio, S. & Azevedo, L (2006). Association of amitryptiline 
and Diazepam on histomorphometry of rat parotid glands. 
Pharmacologyonline, Vol.2, (2006), pp.96-108, ISSN, 1827-
8620. 

11. Cho, M.; Ko, J.; Kim, Y. & Kho, H. (2010). Salivary 
flow rate and clinical characteristics of patients with 
xerostomia according to its aetiology. Journal of oral 
rehabilitation, Vol.37, No. 3, (March 2010), pp.185-193, ISSN 
0305-182X 

12. Hopcraft, M. & Tan, C. (2010). Xerostomia: an 
update for clinicians. Australian Dental Journal, Vol.55, 
No.3, (September 2010), pp.238-44, ISSN 0045-0421 

13. Atkinson, J. & Baum, B. (2001). Salivary 
enhancement: current status and future therapies. Journal of 
dental education, Vol.65, No.10, (October 2001), pp.1096-
1101, ISSN 0022- 0337 

14. Ben-Aryeh, H.; Miron, D.; Szargel, R. & Gutman, 
D. (1984). Whole-saliva secretion rates in old and young 
healthy subjects. Journal of dental research, Vol. 63, No.9, 
(September 1984), pp.1147-1148, ISSN 0022-0345 

15. Uher, R.; Farmer, A.; Henigsberg, N.; Rietschel, 
M.; Mors, O.; Maier, W.; Kozel, D.; Hauser, J.; Souery, D.; 
Placentino, A.; Strohmaier, J.; Perroud, N.; Zobel, A.; 
Rajewska-Rager, A.; Dernovsek, M.; Larsen, E.; Kalember, P.; 
Giovannini, C.; Barreto, M.; McGuffin, P. & Aitchison, K. 
(2009). Adverse reactions to antidepressants. The British 
journal of psychiatry : the journal of mental science, Vol.195, 
No.3, (September 2009), pp.202-210, ISSN:1472-1465 

16. Nederfors, T.; Isaksson, R.; Mörnstad, H. & 
Dahlöf, C. (1997). Prevalence of perceived symptoms of dry 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 8, Issue 4, April-2017                                                         735 
ISSN 2229-5518 

IJSER © 2017 
http://www.ijser.org 

mouth in an adult Swedish population – relation to age, sex, 
and pharmacotherapy. Community dentistry and oral 
epidemiology, Vol.25, No.3, (June 1997), pp.211-216, ISSN 
0301-5661  

17. Persson, R.; Izutsu, K.; Truelove, E. & Persson, R. 
(1991). Differences in salivary flow rates in elderly subjects 
using xerostomatic medications. Oral surgery, Oral 
Medicine, and Oral Pathology, Vol.72, No.1, (July 1991), 
pp.42-46, ISSN 0030-4220 

18. Mandel, I. & Wotman, S. (1976). The salivary 
secretions in health and disease. Oral sciences reviews, Vol.8, 
(1976), pp.25-47, ISSN 0300-4759 

19. Nagler, R. (2004). Salivary glands and the aging 
process: mechanistic aspects, health-status and medicinal-
efficacy monitoring. Biogerontology, Vol.5, No.4, (2004), 
pp.223-233, ISSN 1389-5729 

20. Wynn, R. & Meiller, T. (2001). Drugs and dry 
mouth. General dentistry, Vol.49, No.1, (January- Feburary 
2001), pp.10-14, ISSN 0363-6771 

21. Douglas, C. (2002) Tratado de fisiologia aplicada à 
saúde (5th ed), Robe Editorial, ISBN 8573630256, São Paulo, 
Brazil 

22. Guggenheimer, J. & Moore, P. (2003). Xerostomia: 
etiology, recognition and treatment. Journal of the American 
Dental Association, Vol.134, No.1, (January 2003), pp.61-69, 
ISSN 0002-8177 

23. Suresh Kandagal Veerabhadrappa, Pramod 
Redder Chandrappa, Snehal Patil, Seema Yadav Roodmal, 
Akshay Kumarswamy, Mounesh Kumar Chappi. Evaluation 
of Xerostomia in Different Psychological Disorders: An 
Observational Study. J Clin Diagn Res. 2016 Sep; 10(9): 
ZC24–ZC27. Published online 2016 Sep 1. doi: 
10.7860/JCDR/2016/19020.8437 

24. Rosa María López-Pintor, Elisabeth Casañas, José 
González-Serrano, Julia Serrano, Lucía Ramírez, Lorenzo de 
Arriba, Gonzalo Hernández. Xerostomia, Hyposalivation, 
and Salivary Flow in Diabetes Patients. J Diabetes Res. 2016; 
2016: 4372852. Published online 2016 Jul 10. doi: 
10.1155/2016/4372852 

25. Tatiana M. F. Mattioli, Luciana R. A. Alanis, 
Silvana da Silva Sapelli, et al., Effects of Benzodiazepines on 
Acinar and Myoepithelial Cells. Front Pharmacol. 2016; 7: 
173. Published online 2016 Jun 24. doi: 
10.3389/fphar.2016.00173. 

26. Tatiana Maria Folador Mattioli, Silvana da Silva, 
Ana Maria Trindade Grégio et al., The effects of 
antidepressants and pilocarpine on rat parotid glands: an 
immunohistochemical study. Clinics (Sao Paulo) 2011 Sep; 
66(9): 1605–1610. doi: 10.1590/S1807-59322011000900017 

27. Rommel N, Rohleder NH, Koerdt S, et al., 
Sympathomimetic effects of chronic methamphetamine 
abuse on oral health: a cross-sectional study.. BMC Oral 
Health. 2016 May 26;16(1):59. doi: 10.1186/s12903-016-0218-8. 

28. Shin YH, Kim JM, Park K. The Effect of Capsaicin 
on Salivary Gland Dysfunction. Molecules. 2016 Jun 25;21(7). 
pii: E835. doi: 10.3390/molecules21070835. Review.  

29. Stewart CR, Obi N, Epane EC et al. Effects of 
Diabetes on Salivary Gland Protein Expression of 
Tetrahydrobiopterin and Nitric OxideSynthesis and 
Function. J Periodontol. 2016 Jun;87(6):735-41. doi: 
10.1902/jop.2016.150639. Epub 2016 Jan 16.  

30. Kakoei S, Hosseini B, Haghdoost AA et al. 
Evaluation of Salivary Secretory Immunoglobulin A Levels 
in Diabetic Patients and Association with Oral and Dental 
Manifestations. Sultan Qaboos Univ Med J. 2015 
Nov;15(4):e507-11. doi: 10.18295/squmj.2015.15.04.011. Epub 
2015 Nov 23.  

31. Malicka B, Kaczmarek U, Skośkiewicz-
Malinowska K. Prevalence of xerostomia and the salivary 
flow rate in diabetic patients. Adv Clin Exp Med. 2014 Mar-
Apr;23(2):225-33. 

32. Juan Aitken-Saavedra, Gonzalo Rojas-Alcayaga, 
Andrea Maturana et al. Salivary gland dysfunction markers 
in type 2 diabetes mellitus patients. J Clin Exp Dent. 2015 
Oct; 7(4): e501–e505. Published online 2015 Oct 1. doi: 
10.4317/jced.52329.  

33. Habbab KM, Moles DR, Porter SR. Potential oral 
manifestations of cardiovascular drugs. Oral Dis. 2010 
Nov;16(8):769-73. doi: 10.1111/j.1601-0825.2010.01686.x. 

34. Johnson N. Tobacco use and oral cancer: a global 
perspective. J Dent Educ. 2001 Apr;65(4):328-39.  

35. Maryam R, Shahla K, Fateme NB, et al. Effect of 
Long-term Smoking on Whole-mouth Salivary Flow Rate 
and Oral Health. J Dent Res Dent Clin Dent Prospect. 
2010;4(4):110–14.  

36. Ghulam JK, Muhammad J, Muhammad I. Effect of 
smoking on salivary flow rate. Gomal Journal of Medical 
Sciences. 2010;8(2):221–24. 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 8, Issue 4, April-2017                                                         736 
ISSN 2229-5518 

IJSER © 2017 
http://www.ijser.org 

37. Bouquot DJ, Schroeder K. Oral effects of tobacco 
abuse. J Am Dent Inst Cont Educ . 1992;43:3–17. 

38. Khan GJ, Mehmood R, Salah-ud-Din et al. Effects 
of long-term use of tobacco on taste receptors and salivary 
secretion. J Ayub Med Coll Abbottabad. 2003 Oct-
Dec;15(4):37-9.  

39. Sujatha Dyasanoor, Shweta Channavir Saddu. 
Association of Xerostomia and Assessment of Salivary Flow 
Using Modified Schirmer Test among Smokers and Healthy 
Individuals: A Preliminutesary Study. J Clin Diagn Res. 2014 
Jan;8(1):211-3. doi: 10.7860/JCDR/2014/6650.3846. Epub 2014 
Jan 12. 

40. Weinberger AH, Reutenauer EL, Jatlow PI.A 
double-blind, placebo-controlled, randomized clinical trial of 
oral selegiline hydrochloride for smoking cessation in 
nicotine-dependent cigarette smokers. Drug Alcohol 
Depend. 2010 Mar 1;107(2-3):188-95. doi: 
10.1016/j.drugalcdep.2009.10.009. Epub 2009 Nov 24. 

41. Lewis A, Miller JH, Lea RA. Monoamine oxidase 
and tobacco dependence. NeuroToxicology. 2007;28:182–195. 

42. Farzaneh Agha-Hosseini, Mahdieh-Sadat 
Moosavi. An Evidence-Based Review Literature About Risk 
Indicators and Management of Unknown-Origin 
Xerostomia. J Dent (Tehran) 2013 May; 10(3): 273–282.  

43. Mirzaii-Dizgah I, Agha-Hosseini F. Stimulated 
and unstimulated saliva progesterone in menopausal 
women with oral dryness feeling. Clin Oral Investig. 2011 
Dec;15(6):859–62 

44. Agha-Hosseini F, Mirzaii-Dizgah I, Moghaddam 
PP, Akrad ZT. Stimulated whole salivary flow rate and 
composition in menopausal women with oral dryness 
feeling. Oral Dis. 2007 May;13(3):320–3 

45. Agha-Hosseini F, Mirzaii-Dizgah I, Mansourian A, 
Zabihi-Akhtechi G. Serum and stimulated whole saliva 
parathyroid hormone in menopausal women with oral dry 
feeling. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 
2009 Jun;107(6):806–10 

46. Agha-Hosseini F, Mirzaii-Dizgah I, Mirjalili N. 
Relationship of stimulated whole saliva cortisol level with 
the severity of a feeling of dry mouth in menopausal 
women. Gerodontology. 2012 Mar;29(1):43–7 

 

IJSER

http://www.ijser.org/



