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Abstract
Background: Saliva is a complex secretion produced daily by the salivary glands. Saliva consists mainly of  water, enzymes, 
ions and amino acids and performs several important functions in oral health.
Objective: The aim of  this study was to investigate the flow rate and concentrations of  amylase and total proteins in the 
saliva of  hospitalized patients due to AIDS complications.
Methods: Ninety-three men and women (20-64 years of  age) were divided into two groups (46 HIV-infected patients and 
47 controls) and had salivary flow rate and levels of  amylase enzyme and total proteins evaluated.
Results: The mean salivary flow rate was lower in individuals with HIV when compared to controls (P < 0.05). No signifi-
cant difference between amylase enzyme levels and total proteins were observed in the saliva of  patients with HIV infection 
when compared to controls.
Conclusion: Individuals with HIV / AIDS infection (in hospital treatment) suffer no interference in levels of  amylase and 
total salivary proteins, but they have significantly reduced salivary flow. 
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Introduction
Saliva has been defined as a mirror of  the body because 
it can reflect the levels of  body fluids, natural substanc-
es and a wide variety of  molecules introduced for thera-
peutic, recreational and addictive purposes. Besides, this 
secretion may change due to several emotional, hormo-
nal, immunological, neurological, nutritional and meta-
bolic states.1 Saliva has been studied, especially about its 
production and constituents.2 However, its physiologi-

cal importance has only been recognized more recently. 
In the last 50 years, the rhythm of  research involving 
saliva has accelerated with the use of  new techniques 
that allowed the recognition of  the biochemical and 
physico-chemical properties of  this secretion.
Saliva performs several functions, such as speech, mu-
cosal lubrication, food digestion and maintenance of  
oral and general health.3 Also, saliva promotes a lubri-
cating effect that maintains the integrity of  the muco-
sa and surfaces of  the upper and lower gastrointestinal 
tract. Besides, it contributes as physical-chemical de-
fense, antimicrobial and in the repair of  wounds.4-5 Re-
cently, interest in saliva has increased due to the identi-
fication of  several components that may serve to detect 
different systemic diseases or evidence of  exposure to 
harmful substances, as well as to provide biomarkers of  
a particular disease.6
Complications associated with AIDS are responsible 
for several opportunistic diseases and neoplasia. Pneu-
monia is a complication and has been identified as the 
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major cause of  morbidity and mortality in individuals 
living with HIV.7 Oftentimes, these diseases associated 
with AIDS can lead to the need for hospitalization of  
the patient. With the advent of  antiretroviral therapy, 
the average number of  hospitalizations of  AIDS pa-
tients decreased. However, when a patient is hospital-
ized due to the complications associated with AIDS, the 
average time of  hospitalization is 11 days of  treatment.8 
During the hospital stay, the patient may undergo some 
medical procedures, use various drugs and undergo sev-
eral laboratory tests. Furthermore, it is natural for the 
patient to become anxious and stressed in this period 
of  hospitalization. In this way, the period of  hospitali-
zation can affect your general and oral health.

Several studies have been conducted with saliva since 
the recognition that HIV infection can alter the func-
tioning of  the salivary glands.9-11 In 1992, Schiødt et al.12 
have carried out biochemical analysis of  the saliva of  
patients with HIV infection. At that time, the research-
ers observed a significant reduction in salivary protein 
levels, with elevation in salivary IgA, lysozyme, and al-
bumin when compared to negative controls. However, 
there is still no consensus on the actual impact of  HIV 
infection and/or its treatment on the functioning of  
glands and the quality of  saliva. There are many studies 
about total saliva proteins, mainly to associate changes 
in specific proteins to the progression of  various dis-
eases and to identify proteins that are related to spe-
cific disease phenotypes. Amylase is a protein found in 
saliva and has been proposed as a sensitive biomarker 
for stress-related changes in the body that reflect the ac-
tivity of  the sympathetic nervous system.13-14 Currently, 
several surveys are bringing results that support the va-
lidity and reliability of  this parameter.15 However, there 
are few studies on the impact of  AIDS on the con-
centration of  amylase and total proteins in saliva. Thus, 
the objective of  this study is to investigate the flow and 
concentrations of  amylase and total proteins in the sali-
va of  hospitalized patients due to AIDS complications.

Methods
Ethics
This study was approved by the Committee of  Ethics in 
Research of  the Universidade Federal do Paraná (Num-
ber. 1.627.826).

Sample
The sample of  this study consisted of  93 adult individ-
uals of  both genders with and without the diagnosis 
of  HIV infection. The patients were divided into two 

groups: a) Case group – Composed of  46 patients with 
a confirmed diagnosis of  HIV infection; and b) Control 
group – 47 healthy individuals without HIV infection.
Initially, the following information was collected from 
the medical record: personal data (name, age, sex, occu-
pation, race, marital status, education, naturalness, and 
origin), reason for hospitalization, comorbidities, time 
of  treatment with antiretroviral therapy, medications in 
use (antiretroviral drugs and others) and their history of  
smoking, alcohol and illicit drug use. Individuals who 
had any oral or systemic conditions that did not allow 
the collection of  saliva were excluded from the study.

Saliva collection
Samples of  total saliva were collected at the same time 
of  day (9:00 a.m. - 11:00 a.m.). The stimulated total sali-
va was collected using a mechanical stimulus (a piece of  
sterile latex). All participants were initially instructed to 
chew the piece of  latex for 1 minute. During this time, 
they could swallow the saliva produced. Then, the re-
searcher timed another 5 minutes. During this time, the 
patient continued to chew the piece of  latex and spit 
out the saliva produced in a previously weighed plastic 
pot (universal collector).

Salivary flow analysis
Salivary flow analysis was performed using the gravi-
metric technique.16 Initially, the saliva samples were 
weighed using a precision balance (Bell Engenharia, 
Brazil). The weight of  the collected saliva was divided 
by collection time (5 minutes) and the salivary flow was 
expressed in mL/min. Hyposalivation was considered 
when the salivary flow was ≤ 0.6 mL/minute.

Chemical analysis of  saliva
Each sample of  saliva was centrifuged (3,500 rpm) for 
10 minutes to separate contaminant particles from sali-
va, such as desquamated epithelial cells, bacteria, blood 
cells, and food debris. Then, biochemical analyzes were 
performed using the colorimetric method (spectropho-
tometry) of  amylase and total proteins. Amylase was 
measured using the method for determination of  Al-
pha-Amylase (Bioclin, Quibasa química básica Ltda., 
Belo Horizonte/MG Brasil). In this technique, α-Am-
ylase catalyzes the hydrolysis of  α- (2-Chloro-4-Nitro-
phenyl) - β-1.4-Galactopyranosylmaltoside (Gal-G2-
α-CNP). It is present on the buffered substrate used, 
releasing 2-Chloro-4-Nitrophenol (CNP) and 1,4 Ga-
lactopyranosylmaltoside (Gal-G2). The catalytic con-
centration is determined from the rate of  formation of  
2-Chloro-4-nitrophenol. One milliliter of  the reagent 
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(buffered substrate) was added to 20 µL of  saliva in a 
test tube and homogenized manually. Then, the tube 
containing the mixture was taken to the spectropho-
tometer (BIO-200, Bioplus, Vila Nova, Barueri-SP / 
Brazil). An initial analysis of  the sample was made and 
simultaneously the time of  three minutes was counted 
with the help of  a timer (SW2018, Chronobio, China). 
During this time, new readings were performed after 1, 
2 and 3 minutes. In this way, the concentrations of  the 
amylase enzyme in T0, T1, T2, and T3 were obtained. 
The results were placed in the following formula and 
expressed in U / L:

Amylases activity = (Tzero + T1 + T2 + T3)/4 x 3954

The Labtest Total Proteins system (Labtest Diagnósti-
ca S.A., Lagora Santa /MG Brasil) was used for the 
analysis of  total proteins. It is a method that has high 
sensitivity associated with the specificity of  the biuret 
reaction and is one of  the simplest and most accurate 
reactions for the determination of  proteins in biologi-
cal liquids. The system contains a Biuret Reagent and a 
Standard (bovine albumin 4 g / dL and sodium azide 
14.6 mmol / L).
For the analysis, 50 µL of  saliva was mixed with 1 mL 
of  biuret reagent. This mixture was then incubated at 
37°C for 10 minutes before being read on the spec-
trometer. The reading value was transferred to the fol-
lowing formula and the total protein concentration in 
saliva expressed in g / dL:

[Whole proteins] = (Test Absorbance)/(Standard Ab-
sorbance) x 4 g / dL

Statistical analysis
The data collected were tabulated in an Excel for Win-
dows software spreadsheet and analyzed using the SPSS 
program – Statistical Package for the Social Sciences 
(IBM Corp. Released in 2010. IBM SPSS Statistics for 
Windows, version 19.0 Armonk, NY: IBM Corpora-
tion, USA. Initially, the data were assessed for normal-
ity using the Levene Equality Test of  Variances. Sub-
sequently, the groups were compared using Student's 
t-test, ANOVA, Chi-square test, Mann-Whitney U test, 
and Fisher's exact test. The level of  significance was 
5%. Data on the oral condition were tabulated in Excel 
for Windows software (Microsoft Corporation, Brazil) 
and statistically described through percentages and av-
erages.
 
Results
Ninety-three samples of  total stimulated saliva were 
used in this experiment (46 individuals with HIV / 
AIDS infection and 47 controls). Table 1 shows the 
sociodemographic characteristics of  patients regarding 
age, gender, skin color, marital status, and origin. Most 
of  the HIV-infected patients were white males (60%), 
aged 20 to 64 years (Mean + SD = 40.2 + 11.6), single 
and living from the city of  Curitiba. Patients in the con-
trol group had similar characteristics.

Table 1 – Socio-demographic characteristics of patients with HIV infection and controls. 
 

Variables Case group Control group   
N % n % P value 

Age           
18 – 28 old 5 11 9 19   
29 – 38 old 10 22 12 25   
39 – 48 old 21 46 16 34 0.912* 
49 – 58 old 8 17 8 17   
59 – 78 old 2 4 2 4   
Gender           
Male 28 60 29 62 1.000 
Female 18 40 18 38   
Skin color           
White 22 49 41 87 0.003** 
Not White 18 39 6 12   
Uninformed 6 13 0 0   
Marital status           
Single 24 52 17 36   
Married 15 32 28 60   
Divorced 3 6 2 4 0.086 
Widower 2 4 0 0   
Uninformed 2 4 0 0   
Origin           
Curitiba city 30 65 31 66 0.000** 
Others cities 16 34 16 34   

                                                       * ANOVA (p<0.05) 
                                                       ** Mann-Whitny U test (p<0.05) 
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The majority of  patients with HIV infection worked 
in general service, sales and store and market activities 
(37%). However, 20% of  these individuals were unem-
ployed. For the control group, most of  the participants 
worked professionally as service workers, retailers in 
stores and markets (43%). Unlike the case group, only 
one participant in the control group was unemployed 
(2%).
The mean, mode, maximum and minimum values for 
flow, amylase and whole proteins are shown in table 

2. The mean salivary flow of  subjects with HIV infec-
tion was significantly lower when compared to controls 
(Case group = 0.79 mL/min + 0.44 / Control group = 
1.03 mL/min + 0.67; p = 0.012). However, when the 
hyposalivation criterion was used, 22 (43%) individuals 
with HIV infection had this condition. Hyposalivation 
was observed in 19 (37%) individuals of  the control 
group. No statistical difference was observed between 
the groups for the amylase concentration (p = 0.34) and 
total proteins (p = 0.07).

  Table 2 – salivary flow, amylases, and whole proteins by groups. 

Variables Case group Control group P value 

Mean + SD Mode Maximum Minimum Mean + S

D 

Mode Maximum Minimum 
 

Salivary flow  

(mL / min) 

0.79 + 0.44 NV 1.97 0.14 1.03 + 0.6

7 

NV 3.19 0.13 0.040* 

Amylases  

(U / L) 

507.6 + 245.1 412.2 1,450.1 288.64 453.2 + 29

9.4 

438.9 2.287.3 291.6 0.341 

Whole  

proteins (g / dL) 

1.4 +0.8 0.97 6.45 0.79 1.1 + 0.3 0.92 2.54 0.74 0.074 

                                               * Student’s t test (p<0,05) 
                                          NV = No value. 

The oral condition of  the study participants is present-
ed in table 3. In this study, the oral condition of  the 
HIV-infected individuals was worse than the controls, 
since they had a higher percentage of  periodontal dis-
ease, residual roots, of  lost teeth, oral ulcer and oral 
candidosis. Besides, an odds ratio was calculated for 
each variable.
The use of  drugs, addictions, and other comorbidities 

is shown in table 3. The results revealed that not all 
patients with HIV infection were being treated with 
antiretroviral drugs. Of  the total sample, 76% were 
already using antiretroviral therapy and the most used 
drugs were: Atazanavir, Lamivudine, Tenofovir, and 
Ritonavir. During the anamnesis, it was recorded that 
55% of  the individuals in the case group and 10% of  
the controls were smokers. On the other hand, alcohol-
ic individuals represented 16% in both groups. 
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Table 3 – Oral health, use of medication, smoking, and alcoholism in patients with HIV 
infection and controls. 

 

* Chi-squared test (p<0.05) 
**Fisher's exact test (p<0.05) 
    Confidence Interval (CI) 

Variables Case 
Group 
N (%) 

Control 
Group 
N (%) 

Total 
(%) 

P value Odds 
rate 

CI 95% 

Oral Health             
Periodontal diseases 23 (69.7) 10 (30.3) 33 (100) 0.003* 3.614 1.498-8.720 
Coated tongue 32 (64) 18 (36) 50 (100) 0.003* 3.368 1.511-7.508 
Residual root 16 (100) 0 (0) 16 (100) 0.000* 0.393 0.304-0.309 
Dry mucosa 9 (69.2) 4 (30.8) 13 (100) 0.111* 2.679 0.770-9.323 
Lost teeth 35 (70) 15 (30) 50 (100) 0.000* 5.688 2.457-13.165 
Atrophic glossitis 8 (100) 0 (0) 8 (100) 0.002** 0.443 0.355-0.554 
Oral ulcer 7 (100) 0 (0) 7 (0) 0.005** 0.449 0.361-0.559 
Melanic hyperpigmentation 10 (90.9) 1 (9.1) 11 (100) 0.003* 12.927 1.590-105.105 
Hairy tongue 1 (100) 0 (100) 1 (100) 0.486** 0.481 0.394-0.587 
Herpes zoster 1 (100) 0 (100) 1 (100) 0.486** 0.481 0.394-0.587 
Oral candidose 12 (100) 0 (0) 12 (100) 0.000* 0.419 0.330-0.533 
HIV Infection             
Positive 47 (100) 0 (0) 47 (100) - - - 
Use of medication             
Antirretroviral drugs 34 (66) 0 (0) 34 - - - 
Abacavir 1 (1.9) 0 (0) 1 - - - 
Atazanavir 10 (19.6) 0 (0) 10 - - - 
Didanosine 1 (1.9) 0 (0)  1 - - - 
Efavirenz 13 (25.4) 0 (0) 13 - - - 
Fosamprenavir 1 (1.9) 0 1 - - - 
Lamivudine 23 (45) 0  23 - - - 
Lopinavir 6 (11.7) 0 (0) 6 - - - 
Norvir 1 (1.9) 0 (0) - - - - 
Ritonavir 14 (27.4) 0 (0) - - - - 
Tipranavir 1 (1.9) 0 (0) - - - - 
Tenofovir 24 (47) 0 (0) - - - - 
Zidovudine 5 (9.8) 0 (0) - - - - 
Addictions             
Smoking 8 (50) 8 (50) 16 (100) - - - 
Alcoholism 14 (70) 6 (30) 20 (100) - - - 

Discussion
AIDS has been generally observed in the young male 
population with a low sociocultural level. Also, HIV 
has often been transmitted through heterosexual sex-
ual contact. However, despite all the advances in pre-
vention and treatment, it continues to be diagnosed in 
its later stages.17 HIV destroys the defense cells (TCD4 
+ lymphocytes), which allows the development of  op-
portunistic diseases and neoplasias. In addition to the 
immune system, HIV infection often compromises the 
functioning of  other tissues and organs, such as the sal-
ivary glands. Some patients may develop diffuse infiltra-
tive lymphocytosis syndrome and others only manifest 
hyposalivation. To date, there is still much discussion 
about the salivary changes of  the quantitative and qual-
itative nature associated with HIV infection.

Salivary flow, buffer capacity, pH, concentrations of  in-
organic and organic components can be altered in the 
function of  several systemic factors.18 This study ana-
lyzed samples of  total saliva collected between June and 
November 2016 from patients treated at Oswaldo Cruz 
Hospital (Curitiba - Brazil), which is a reference site for 
the treatment of  AIDS in the state of  Paraná. The study 
revealed that individuals with HIV infection had re-
duced salivary flow when compared to healthy individu-
als. On the other hand, despite the low salivary flow, no 
significant changes were observed in the salivary levels 
of  the amylase enzyme and the total proteins. Salivary 
flow is a very important parameter when one wants to 
investigate the susceptibility of  an individual, mainly to 
caries disease. Its measurement (sialometry) is indicated 
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in clinical practice in the following situations: 1) as part 
of  the initial examination of  a "new" patient who will 
undergo dental treatment, 2) during the evaluation of  a 
certain prophylactic and therapeutic treatment of  caries 
disease, and (3) as part of  the arsenal of  examinations 
to establish the diagnosis of  a hyposalivation.19

Saliva is a fluid of  organic and inorganic composition 
produced and excreted by the major and minor salivary 
glands. The composition of  the saliva produced by any 
of  the glands varies according to the velocity of  the 
flow that also changes according to the type, intensity, 
and stimulus applied on the glands.20 Under physiolog-
ical conditions, adults produce approximately 500 to 
1,500 mL of  saliva per day and between 0 and 6 mL/
min.21 It plays an important role as a physical-chemical 
barrier, as well as in the immune defense of  the surfaces 
of  the buccal mucosa.22

In the present study, the salivary flow of  individuals with 
HIV infection was considered low when compared to 
controls. These findings corroborate the results of  Lin 
et al.8 and Liberali et al.11. These authors also observed 
a significant reduction in the salivary flow of  individ-
uals with HIV. It is important to mention that no pa-
tient with diffuse infiltrative lymphocytosis syndrome 
was included in this study. In addition to the changes 
caused by HIV in the glandular tissue, other factors may 
also have contributed to reduced salivary flow. One of  
these factors was smoking since 67% of  the samples 
were smokers and 50% presented hyposalivation. These 
findings corroborate the results of  the study developed 
by Dyasanoor and Saddu23. These authors observed 
that 43% of  the smokers presented hyposalivation. 
Long-term smoking significantly reduces salivary flow 
and increases oral and dental disorders associated with 
dry mouth, especially cervical caries, gingivitis, dental 
mobility, calculus, and halitosis.24

Hypofunction of  salivary glands (resulting in low sali-
vary flow) has been frequently observed among HIV-in-
fected patients.25-26 Alterations in salivary flow may be 
associated with the progression of  the disease by HIV 
or the patients' immune status.26 Many drugs may also 
influence the production of  saliva and result in low sal-
ivary flow.27 Antiretroviral therapy, especially protease 
inhibitors, may interfere with the functioning of  the 
salivary glands and cause hyposalivation. According 
to Navazesh et al.28, highly active antiretroviral thera-
py based on protease inhibitors represents a significant 
risk factor for the development of  reduced non-stim-
ulated and stimulated salivary flow as well as increased 

salivary glands. In our study, 74% of  the subjects in the 
case group were using antiretroviral therapy. Of  this to-
tal, the following protease inhibitors were used: Ritona-
vir (30%), Atazanavir (22%), Lopinavir (13%), Fosam-
prenavir (2%), and Tipranavir (2%). The reduction of  
salivary flow has been reported in subjects undergoing 
long-term HAART. 9 Ongoing chronic inflammation 
may potentially affect the salivary glands despite the 
modifying and beneficial effects of  HAART.29

In addition to antiretroviral drugs, some patients includ-
ed in this study used other drugs capable of  inducing 
hyposalivation, such as antidepressants and anxiolytics. 
The neuronal regulation of  salivation is controlled by 
the autonomic sympathetic and parasympathetic nerv-
ous systems. Thus, all drugs that interfere in the central 
and peripheral nervous systems may influence the pro-
duction of  saliva. Some medications may interfere with 
nerve stimulation, while others may impair or alter the 
functions of  glandular acini or ducts. These effects may 
be hypersalivation or hyposalivation, both being sourc-
es of  discomfort.21

Whole salivary proteins represent a vital component 
of  this secretion. According to Edgar30, in each 100 
mL of  saliva, there are about 200 to 300 mg of  pro-
teins. Salivary proteins mainly comprise those rich in 
proline, mucins, amylase, immunoglobulins, statins and 
antibacterial factors. These proteins are responsible for 
several functions in the oral environment.31 The results 
of  the present study revealed that there was no signifi-
cant change in total protein levels of  salivary amylase in 
patients with HIV infection. Our findings differ from 
Schiødt et al.12. These authors observed a significant re-
duction in salivary protein levels, with elevation in sal-
ivary IgA, lysozyme, and albumin in the saliva of  HIV 
patients. Surprisingly, despite the reduction in salivary 
flow, the production and secretion of  saliva do not ap-
pear to change in patients with AIDS.

Salivary amylase is involved in the digestion of  dietary 
starch and also in the process of  defense of  the oral 
environment by the inhibition of  bacteria. 32 The re-
lease of  salivary amylase is neurologically controlled 
by acinar cells that are innervated by the sympathetic 
and parasympathetic branches of  the autonomic nerv-
ous system.33 There are a wide variety of  proteins that 
are unique to the salivary fluid. These proteins perform 
biological functions of  particular importance for oral 
health. Many of  these proteins contain high levels (35-
40%) of  proline (called proline-rich proteins or PRPs). 
PRPs comprise almost 70% of  the whole proteins pro-
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duced by the human parotid.34 The amylase comprises 
most of  the whole proteins of  the parotid saliva. The 
other proteins (such as lysozyme, lactoferrin, peroxidase 
and IgA secretors) are relatively minor components. Re-
cently, these proteins have received more attention in 
attempts to connect saliva and oral health.35

Some authors believe that amylase is involved in the 
functioning of  the immune system by the inhibition 
of  bacteria.32 These protective effects of  saliva are ev-
idenced by the excessive microbial growth found in 
patients with salivary deficiencies.36 Salivary antimicro-
bial proteins are considered an important part of  the 
nonimmune host defense system that acts to prevent 
colonization and infection of  the mouth by microor-
ganisms.

In addition to digestion and protection, salivary amyl-
ase is a highly stress-sensitive enzyme that can affect 
other vulnerable biological systems when the individ-
ual is stressed.37 Specifically, amylase is considered the 
main stress mediator for its precursor activity on adren-
aline and noradrenaline neurotransmitters.38 The level 
of  amylase was expected to be higher in the saliva of  
the case group because the saliva samples analyzed were 
from hospitalized patients whose stress level is general-
ly higher compared to healthy individuals. However, the 
results showed that the levels of  this salivary enzyme 
did not change.
When the salivary glands do not function properly, the 
patient may develop caries, enamel erosions, and other 
dental demineralization, oral candidosis, and xerosto-
mia.39-40 Salivary antimicrobial proteins are considered 
an important part of  the non-immune host defense 
system in preventing colonization and mouth infection 
by microorganisms. The results of  this study demon-
strate that hospitalized patients due to AIDS compli-
cations have a lower salivary flow but unaltered levels 
of  total proteins and salivary amylase. As the amount 
of  saliva available in the mouth of  the AIDS patient is 
considered insufficient, this may contribute to poor oral 
health that will negatively reflect the quality of  life of  
these individuals. Thus, dentists who treat patients with 
this disease need to be aware of  this fact and establish 
preventive measures, especially against caries and oral 
opportunistic infections.
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