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ABSTRACT
Objectives. To determine the correlations between carioactivity, quantified by the cariogenic index, and 

total plasma proteins, protein fractions and salivary immunoglobulins.
Material and method. We conducted the study on a group of 23 patients with chronic liver disease of 

alcoholic etiology, who underwent clinical and paraclinical examinations. Total plasma proteins, albumin, 
alpha-1-globulins, alpha-2-globulins, beta-globulins, gamma-globulins, plasmatic IgG, IgA, IgM, plasma 
IgA/IgG and salivary immunoglobulins values were determined.

Results. We determined the following mean values: cariogenic index 1.78±1.00, total plasmatic protein 
concentration 7.45±0.51 g/l, albumin 59.90±6.63%, α1-globulin 3.79±1.58%, α2-globulin 9.08±0.95%, 
β-globulin 11.44±2.80%, γ-globulin 15.79±3.42%, plasmatic IgG 14.76±3.64 g/l, plasmatic IgA 3.58±1.94 
g/l, plasmatic IgA/IgG ratio 0.24±0.13, plasmatic IgM 1.43±0.65 g/l, total salivary proteins 1.25±0.85 g/l, 
salivary IgG 3.05±0.63 mg/dl, salivary IgA 22.18±7.33 mg/dl, salivary IgA/IgG ratio 7.31±2.60.

Conclusions. We have established statistically significant correlations between the cariogenic index and 
the total plasma proteins, plasmatic alpha-2 fraction and plasmatic IgG.
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INTRODUCTION

The consumption of a single concentrated 
ethanol dose causes a significant reduction in 
salivary flow. This decrease is associated with 
impairment concerning the release of total pro-
teins and amylase, as well as electrolytes (1).

The influence of alcohol on saliva and sali-
vary glands consists in damaging the structure 
and functions of the oral cavity mucosa, the sa-
liva and salivary glands, in other words, in harm-
ing both the oral and the general health. In par-
ticular, severe tissue damage occurs when 
alcohol abuse coincides with smoking. Deterio-
ration of oral tissues appears to be primarily 
due to acetaldehyde, although some acute ef-
fects depend on the direct action of ethanol and 
the formation of reactive oxygen species and 
esterified ethyl fatty acids (2).

In the European Union, the problem of alco-
hol addiction affects about 5% of men and 1% of 
women. Pathological changes may occur in all 
structures of the oral cavity (teeth, periodon-
tium, salivary glands, mucosa, tongue). Individ-
uals with alcohol addiction exhibit a higher per-
centage of carious lesions and chemical damage 
to the enamel and dentin as well as periapical 
impairment (3).

OBJECTIVES

In the study we conducted, we wanted to in-
vestigate the correlations between the frequen-
cy of dental caries, quantified through the cario-
genic index, and a series of blood and salivary 
parameters in patients with chronic hepatic im-
pairment of alcoholic etiology.

We analyzed the correlations that occur be-
tween the cariogenic index and total plasma 
proteins and their fractions. Concerning the sa-
liva, we determined the correlations between 
the cariogenic index and salivary immunoglobu-
lins.

In the light of the results obtained, we have 
drawn conclusions that may be helpful in under-
standing how plasma protein analysis or saliva 
use can be a method of assessing the extent of 
carious lesions in these patients.

MATERIAL AND METHOD

We conducted the study on a group of 23 pa-
tients with chronic liver disease of alcoholic eti-
ology, who underwent clinical and paraclinical 
examinations. The study group consisted of 21 

males and 2 females, with a mean age of 40.74 
± 8.14 years.

The patients in the study group were ques-
tioned about the frequency of alcohol con-
sumption and about the approximate amount in 
the previous half year. Patients who had not 
consumed alcohol in the previous 6 months 
were not included in the study.

We determined serum HBs and HBe anti-
gens, anti-HBe, anti-HBc, anti-HCV, IgM an-
ti-VHA and anti-HBc antibodies to exclude the 
viral etiology of hepatic impairment.

Patients with chronic hepatic impairment in 
the study group had a history of chronic ethanol 
consumption, negative viral markers, clinical 
symptomatology and paraclinical results sug-
gestive for hepatic impairment.

Samples of blood and saliva were taken in 
the morning between 8:30-9:30. Prior to har-
vesting, the patients went through a 12-hour 
fasted state.

Individuals in the study group were not al-
lowed to administer drugs 24 hours prior to har-
vesting, apart from patients receiving mandato-
ry medication.

Considering the microtrauma that may occur 
during dental brushing, which can cause plasma 
exudation and, therefore, may alter the compo-
sition of the saliva, dental brushing was per-
formed at least 2 hours prior to saliva harvest-
ing. One hour prior to harvesting, the oral cavity 
was rinsed with distilled water.

We examined the oral cavity by assessing the 
status of dental and soft tissue structures. The 
cariogenic index was used to quantify the miss-
ing teeth, as well as treated or untreated coro-
nary and root carious lesions.

RESULTS AND DISCUSSIONS

The mean values determined for plasma pro-
teins and their fractions are: total protein con-
centration 7.45 ± 0.51 g/l, albumin 59.90 ± 6.63%, 
α1-globulin 3.79 ± 1.58%, α2-globulin 9.08 ± 
0.95%, β-globulin 11.44 ± 2.80%, γ-globulin 15.79 
± 3.42%.

Table 1 presents the values of p, which rep-
resent the statistical significance of the correla-
tion between the cariogenic index and the total 
plasma proteins, respectively the protein frac-
tions. We have not determined statistically sig-
nificant correlations between the cariogenic in-
dex and the albumin ratio in total protein con-
centration (p = -0.417), α1-globulins (p = 0.171), 
β-globulins (p = 0.394) or γ-globulins (p = 0.382).
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We obtained a highly significant statistical 
correlation (p <0.01) between the cariogenic in-
dex and plasma α2-globulins (p = 0.008) and be-
tween the cariogenic index and the total protein 
concentration (p = 0.019) (Fig. 1). This fraction 
of plasma proteins is mainly represented by 
haptoglobin and α2-macroglobulin. Both are 
considered “acute phase proteins”, and can be 
nonspecifically increased in both acute and 
chronic inflammatory syndromes. Also, other 
α2-globulins are: α-macroglobulin, ceruloplas-
min, α2-antiplasmin, protein C, α2-lipoprotein.

FIGURE 1. The cariogenic index correlates statistically 
significant with serum total proteins and the alpha-2 
fraction of plasma globulins

Regarding the plasma concentrations of total 
proteins and protein fractions in patients with 
alcoholic hepatitis, the literature does not men-
tion significant changes in comparison to the 
physiological values. Thus, even in the case of 
hepatic cirrhosis, a normal gamma-globulin 
concentration can be encountered and should 
be regarded as a positive prognostic element. 
Also, alcohol consumption without an inflam-
matory liver component does not cause chang-
es in total albumin or protein. In these patients, 
an increase in plasmatic albumin concentration 
is mentioned, possibly due to acetaldehyde re-
sulting from the metabolism of ethylic alcohol. 

Other studies mention the decrease in albumin 
corresponding to the stage of hepatic impair-
ment (chronic alcoholic hepatitis, alcoholic cir-
rhosis) (4-6).

The mean values determined for the immu-
noglobulins in the plasma are: immunoglobulin 
G 14.76 ± 3.64 g/l, immunoglobulin A 3.58 ± 
1.94 g/l, IgA/IgG ratio 0.24 ± 0.13, immunoglob-
ulin M 1.43 ± 0.65 g/l.

Table II shows the values of p, which repre-
sent the statistical significance of the correla-
tion between the cariogenic index and the se-
rum immunoglobulins mentioned in the 
previous paragraph.

We have not determined statistically signifi-
cant correlations between cariogenic index and 
serum immunoglobulin A concentration (p = 
0.402), immunoglobulin M concentration (p = 
0.508) or IgA/IgG ratio (p = 0.406).

TABLE 2. The statistical significance of the correlation 
between the cariogenic index and the immunoglobulin G, 
immunoglobulin A, IgA/IgG ratio, and immunoglobulin M

IgG g/l IgA g/l
Plasmati c 
IgA/IgG 

rati o
IgM g/l

mean value 14.76 3.58 0.24 1.43

standard 
deviati on

3.64 1.94 0.13 0.65

correlati on with 
cariogenic index

0.006 0.402 0.406 0.508

Highly significant statistical correlations 
(p < 0.01) were obtained between the cariogenic 
index and serum immunoglobulin G (p = 0.006) 
(Fig. 2).

In patients with chronic alcoholic hepatitis 
the serum immunoglobulin concentration does 
not differ significantly from normal. Growth 
trends of serum IgA and IgG are only reported in 
alcoholic patients with liver fibrosis component 
(7).

The correlation between serum IgG and the 
cariogenic index obtained in our study concurs 
with the results of Kirtaniya BC et al., who men-
tion a statistically significant correlation be-
tween IgG and the number of carious lesions. 
However, they also mention a correlation be-

TABLE 1. Statistical significance of the correlation between the cariogenic index and the plasma concentrations of total 
proteins and protein fractions

Total proteins g/dl Albumin % Alpha 1% Alpha 2% Beta% Gamma %
mean value 7.45 59.90 3.79 9.08 11.44 15.79
standard deviati on 0.51 6.63 1.58 0.95 2.80 3.42
correlati on with cariogenic index 0.019 -0.417 0.171 0.008 0.394 0.382
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tween IgA and the number of carious lesions, 
which we did not determine as statistically sig-
nificant in our study (8).

FIGURE 2. The cariogenic index correlates statistically 
significant with the serum IgG concentration

The mean values for salivary proteins and 
their fractions are: salivary total protein 1.25 ± 
0.85 g/l, salivary IgG 3.05 ± 0.63 mg/dl, salivary 
IgA 22.18 ± 7.33 mg/dl, salivary IgA/IgG 7.31 ± 
2.60.

Table 3 shows the values of p, which repre-
sent the statistical significance of the correla-
tion between the cariogenic index and the 
aforementioned salivary parameters. We did 
not determine statistically significant correla-
tions between the cariogenic index and total 
protein (p = -0.105), salivary IgG (p = -0.141), 
salivary IgA (p = 0.297), salivary IgA/IgG ratio 
(p = 0.345).

TABLE 3. The statistical significance of the correlation 
between the cariogenic index and the salivary 
concentrations of total proteins, IgG, IgA and the IgA/IgG 
ratio

Total 
salivary 

proteins g/l

Salivary 
IgG 

mg/dl

Salivary 
IgA 

mg/dl

Salivary 
IgA/IgG 

rati o
mean value 1.25 3.05 22.18 7.31
standard 
deviati on

0.85 0.63 7.33 2.60

correlati on 
with 
cariogenic 
index

-0.105 -0.141 0.297 0.345

Damle SG et al., in a study on 150 children 
aged 12 to 15 years, reported statistically signif-

icant correlations between the study group 
(dental caries) and the control group for salivary 
IgA (8.50 ± 1.43 mg/dl, 10.63 ± 2.85 mg/dl, 
p = 0.015) and total salivary proteins (3.28 ± 
0.12 mg/dl, 2.89 ± 0.11 mg/dl, p = 0.015). They 
also mention the lack of correlation between 
dental caries and salivary IgG concentration 
(0.87 ± 0.14 mg/dl, 1.04 ± 0.31 mg/dl, p = 0.085). 
This lack of correlation, which we have also de-
termined in our study, is probably explained by 
the fact that immunoglobulin G does not appear 
to have an anticariogenic role (9-11).

CONCLUSIONS

Excessive alcohol consumption, especially 
refined alcohol in the form of concentrated bev-
erages, is a public health problem in Romania 
and globally, both in terms of prevalence, mor-
bidity and mortality.

Oral changes in patients with chronic hepatic 
impairment of alcoholic etiology have to be a 
known element for the dentist. They may be of 
high interest for the clinician, by affecting both 
dental and soft parts.

The routine determination of certain plasma 
parameters, such as total plasma proteins, as 
well as others, such as immunoglobulin G and 
the α-2-globulin fraction can help the dentist in 
assessing the carioactivity. A better understand-
ing of the oral repercussions generated by the 
systemic context facilitates the correct choice of 
the oral rehabilitation plan, which is essential 
for the success of the dental treatment.
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