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ABSTRACT
Background. Saliva is a complex biological fluid that has great potential as a diagnosis fluid for both oral
and systemic diseases. At the same time, chronic hepatitis affects millions of people worldwide and can lead to
liver cirrhosis and hepatocellular carcinoma. In this context, our research group aimed to evaluate the modifications produced in the saliva of patients with chronic hepatitis compared to healthy subjects.
Material and method. The present work included 88 subjects that were divided into 4 groups, each consisting of 22 people. Saliva samples were collected for each participant to the study. Salivary levels of total
protein (TP), IgA, IgG and aminotransferases AST (aspartate aminotransferase) and ALT (alanine aminotransferase) were determined.
Results. Our results showed significantly increased salivary levels of TP, IgA, AST and ALT for patients
with chronic viral hepatitis (CHV) and chronic alcoholic hepatitis (CAH) compared to controls. IgG salivary
levels were also higher in patients with hepatitis versus controls, however while statistical significance could
be found for patients with chronic hepatitis C (CHC) and CAH, this was not the case for the patients with
chronic hepatitis B (CHB).
Conclusions. The results of our study showed significantly increased salivary levels of the determined
parameters in hepatitis patients compared to the healthy subjects, hence promoting the use of saliva as a diagnosis and monitoring fluid for chronic hepatitis.
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INTRODUCTION
During the last decades, saliva has shown its
potential as a viable alternative to serum and
plasma as a diagnosis and monitoring fluid for
systemic diseases. The correlations between serum and salivary levels of the biomarkers promote the use of this easily collected and non-invasive fluid. Moreover, salivary analysis doesn’t

require big samples or specialized equipment,
thus providing multiple advantages (1).
Chronic liver disease includes the inflammatory processes in viral hepatitis as well as more
severe cases consisting of liver cirrhosis and
hepatocellular carcinoma. It involves progressive destruction and regeneration of the hepatic
parenchymal tissue that last for at least 6
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months and evolve towards liver fibrosis and
hepatic cirrhosis. Over 240 million people
worldwide have been diagnosed with chronic
hepatitis and every year approximately 600.000
people die because of acute or chronic viral
hepatitis B (VHB) or C (VHC) (2).
Apart from viral infection, multiple factors
have been incriminated in the development of
chronic hepatitis, including medicines and drugs,
with genetics and autoimmunity also playing an
important role (2,3). At the same time, it has
been proven that chronic alcohol consumption
leads to major liver impairment, causing steatosis, fibrosis and eventually conducting to liver cirrhosis. Chronic viral hepatitis has a variable clinical presentation, ranging from asymptomatic
cases to fatigue, weight loss, anorexia or hepatosplenomegaly. Cutaneous manifestations, diarrhea or arthritis can appear in cases of active
chronic viral hepatitis (4,5).
In this context, the main objective of our
study was to analyze the alterations produced in
salivary composition in patients with chronic
hepatitis. Thus, our research group aimed to assess the possibility of using saliva as a diagnosis
fluid for hepatitis and as a tool in the differential
diagnosis between viral and alcoholic hepatitis.

MATERIAL AND METHOD
Patient selection
Our study included 88 participants, 57 men
and 31 women, divided into 4 groups, each
group consisting of 22 subjects. Group 1 (the
control group) was represented by clinically and
biologically healthy subjects with no prior history of hepatitis, 13 men and 9 women. Group 2
(CHB) was formed by 14 men and 8 women with
chronic viral hepatitis B (VHB), group 3 (CHC)
was represented by 11 men and 11 women with
chronic viral hepatitis C (VHC), while group 4
(CAH) included 19 men and 3 men with chronic
hepatitis of alcoholic etiology.
Clinical parameters such as age, sex, geographical area, weight and height, as well as information regarding smoking habits and alcohol
consumption were noted for all the subjects included.
Patient diagnosis
Clinical and laboratory data were used to assess the hepatitis diagnosis and in some of the
cases a liver histopathological examination was
necessary. We determined serum anti-VHA IgM,

anti-HBc IgM, AgHbs, AgHBe, anti-Hbe, anti-HBc, Ag-VHD, anti-VHD, anti-VHC, ARN-VHC
for all subjects.
The patients with chronic hepatitis with alcoholic etiology included in the fourth group presented a case history of chronic alcohol consumption, negative viral markers, clinical
symptomatology and a paraclinical presentation
sugestive for liver impairment.
Saliva collection
Saliva samples were collected between 8.30
and 9.30 in the morning. Each participant to the
present research was asked not to eat for at
least 12 before sampling. Subjects were required to provide information regarding any
medical treatment curently administered and
medication other than compulsatory was prohibited in the last 24 hours prior to the collection. In most cases, the medication was administered after the sampling. Dental brushing was
allowed to be performed with at least 120 minutes previously to the samples collection, taking
into consideration that minor lessions that can
appear during brushing can produce exsudate
and thus, modifying salivary composition. Flossing as well as other auxilliar methods of dental
hygiene were prohibited after brushing. Smoking and physical effort were also not allowed in
the morning that the sampling was performed.
15 minutes before collection the participants to
the study were asked to rinse their mouth with
distilled water and afterwards liquid consumption was forbidden.
Total unstimulated saliva was collected for
10 minutes in sterile, graded tubes that were
held on ice. During the sampling the subjects
were asked to refrain from talking or swallowing. Saliva samples were centrifuged for 20 minutes at 6.000 rotations/minute.
Total protein (TP), immunoglobulins G (IgG)
and A (IgA), as well as aminotransferases AST
and ALT were determined for each subject included in our research.
Statistical analysis
Results were expressed as mean ± standard
deviation (SD). Student T-test was used to perform statistical differences between the groups.
A p-value <0.05 was considered statistically significant. In order to analize the possible correlations between the vaiables we used the COREL
test.
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RESULTS AND DISCUSSIONS
Clinical data
General clinical data such as age, weight,
height and body mass index (BMI) of the patients included in our study are presented in Table 1.
TABLE 1. Clinical data of the subjects included in the study
Age
(years)
Group 1 -controls
mean
37.18
SD
9.08
Group 2 CHB
mean
31.50
SD
9.68
Group 3 CHC
mean
44.91
SD
14.88
Group 4 ACH
mean
41.79
SD
6.72

Weight
(kg)

Height
(cm)

BMI
(kg/m)

73.41
4.87

172.82
5.28

21.24
1.21

74.64
5.09

174.71
4.63

21.36
1.28

69.75
8.63

170.45
3.91

20.45
2.43

74.47
7.37

171.74
5.58

21.65
1.66

Salivary levels of total protein, IgG and IgA
Salivary total protein levels are significantly
higher in patients with chronic viral hepatitis
compared to the healthy subjects (2.97 ± 0.59
g/l for group 2 and 2.82 ± 0.64 g/l for group 3
versus 1.37 ± 0.40 g/l in controls). Although total protein showed increased salivary levels in
patients with chronic hepatitis of alcoholic etiology, the results were not statistically significant
(Fig. 1).
The predominant immunoglobulin in saliva
is IgAs (6). Our results showed significantly increased salivary levels of IgA in patients with

chronic hepatitis versus controls: 27 ± 7.63 mg/
dl in the CHB group, and 37.87 ± 19.74 mg/dl in
the CHC group compared to 12.10 ± 4.70 mg/dl
in normal, healthy subjects (Fig. 1).
Total saliva has a complex composition, also
containing gingival crevicular fluid and constituents of the dental plaque. Apart from IgA, IgM
and IgG can also be found in total saliva. The salivary presence of these antibodies with specificity for infections with VHB and VHC allows the
diagnostics of these viral infections (6).
Compared to the controls, the subjects included in the third group had higher salivary levels of IgG (2.38 ± 0.39 mg/dl, respectively 2.93 ±
0.82 mg/dl, p=0.01). The second group of patients also showed increased salivary levels of
IgG versus the healthy subjects (2.65 ± 0.67 mg/
dl), but the results were not statistically significant (p>0.05).
Patients with chronic alcoholic hepatitis had
significantly higher concentrations of both IgA
and IgG compared to controls with mean salivary levels of 22.38 ± 7.09 mg/dl and 3.03 ± 0.64
mg/dl, respectively (Fig. 1). Similar results regarding IgA levels have been found by Gonzalez-Quintela A et al. However, their study did
not reveal such data for IgG salivary concentrations in patients with chronic alcoholic hepatitis
(7). Our findings could be explained by the effects that chronic alcohol consumption has on
salivary glands and/or on the oral mucosa, with
an increased capillary permeability and facilitation of plasmatic immunoglobulin transportation into the saliva.
The IgA/IgG ratio was also significantly higher in chronic hepatitis patients compared to the
controls (4.90 ± 2.20 for controls, 10.69 ± 3.51

FIGURE 1.
Salivary levels of
proteins for all
subjects
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for CHB, 13.37 ± 6.89 for CHC and 7.38 ± 2.49 for
CAH), because although both immunoglobulins
had increased concentrations, the difference
was more important for IgA (Fig. 1).
Salivary levels of AST and ALT
Both aminotransferases have a normal serum concentration of 8-40 U/l and their increased levels for more than 6 months allow the
diagnosis of a chronic disorder. Most commonly,
their increase suggests liver impairment because of the high quantities of the enzymes in
the hepatocytes. However, in some cases increased levels of aminotransferases are due to
medicines used to treat tuberculosis, celiac disease, thyroid ailments, muscular or myocardial
afflictions, mononucleosis and different types
of acute viral fever or after alcohol consumption
(8,9,10). While ALT is considered to have an exclusive hepatic origin, being found in the hepatocytes, AST comes mostly from the liver, but
from muscles and myocardia as well. It has been
observed that in most disorders with increased
levels of transaminases, ALT has higher concentrations compared to AST, excepting liver impairment of alcoholic etiology, where AST presents higher levels, sometimes even 2-3 times
more than ALT (8).
Our study exhibited increased salivary levels
for both AST and ALT in all patients with chronic

hepatitis compared to the healthy subjects, a
high statistical significant being found for all
three groups (p<0.01). The results for the control group revealed mean salivary AST concentrations of 24.14 ± 8.39 U/l for the control group,
69.57 ± 36.74 U/l for the CHB group, 67.32 ±
24.58 U/l for the CHC patients and 74.37 ± 47.38
U/l for the ACH patients, respectively (Fig. 2).
At the same time, ALT salivary concentrations were 11.86 ± 3.17 U/l for the controls,
98.64 ± 55.67 U/l for the CHB patients, 100.00 ±
50.90 U/l in the CHC group and 80.42 ± 45.53
U/l in CAH patients (Fig. 3).
AST and ALT increased plasmatic levels are
considered valuable biomarkers for liver impairment and cellular necrosis (11). The significantly
increased salivary concentrations for these enzymes in patients with chronic hepatitis promote the use of salivary AST and ALT levels as
potential screening and monitoring tests for liver disorders. On the other hand, there are studies that displayed similar results for different
diseases such as diabetes mellitus (12) or periodontal disease (13).
AST/ALT plasmatic ratio is also used to diagnose acute or chronic liver disease, in most cases having a value equal or smaller than 1. This
rate is particularly seen in patients with chronic
viral hepatitis, while a ratio bigger than 2 is
more commonly met in chronic alcoholic hepa-

FIGURE 2. Salivary AST levels in all subjects

FIGURE 3. Salivary ALT levels for all
participants to the study
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FIGURE 4. Salivary AST/ALT ratio in
patients with chronic hepatitis compared
to the control group

titis. Sorbi D et al. have found that patients with
non-alcoholic steatohepatitis have a AST/ALT ratio of less than 1 (mean of 0.9), while in patients
with CAH the ratio is >2 (mean of 2.6) (14). This
is explained by the more important increase in
AST concentration when the liver impairment is
caused by alcohol consumption. Therefore, in
cases of hepatitis where salivary leveles of aminotransferases are increased, the AST/ALT ratio
can be used to assess the etiology.
Our study showed that healthy subjects had
a AST/ALT ratio of 2.12 ± 0.70, while in patients
with viral chronic hepatitis the ratio was under
1: 0.81 ± 0.43 for group 2 and 0.86 ± 0.56 for
group 3. Group 4 had a AST/ALT ratio of 1.15 ±
0.75. Thus, all patients with hepatitis had significantly lower ratio compared to the controls
(p<0.01) (Fig. 4).

CONCLUSIONS
The results of the present study reflect significant changes in salivary levels of the parameters we determined between patients with
chronic hepatitis and healthy subjects, thus promoting the use of this remarkable fluid to monitor and evaluate disease activity and etiology.
However, further research is needed in order to
use saliva as an exclusive tool for the diagnosis
of these pathologies.
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