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The aim of this study was to compare antioxidant levels of saliva in patients with cirrhosis and liver 

transplantation. This study was carried out on 45 subjects referred to the Gastroenterohepatology Clinic of Dicle 

University Medical Faculty. These patients were composed of cirrhosis, transplanted patients, and control group 

with no liver problems. The saliva samples were taken in the morning hours after a fasting period, and were then 

stored at –80 ˚C until assay, when they were tested for total antioxidant capacity. Photometric analysis was 

performed with Erel’s method. The statistical evaluation of the data was made using the Kruskal Wallis and Mann-

Whitney tests. Total antioxidant level in saliva was significantly lower in patients with cirrhosis (P < 0.05). The 

post-transplant and control groups were statistically similar in terms of total antioxidant level. Our data suggest 

that dental caries and increased periodontal problems in cirrhosis may be related to the change in total antioxidant 

level in saliva. However, further studies are needed to clarify this issue. 
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iver cirrhosis is a disease characterized by loss 

of parenchyma tissue, increased connective 

tissue, the formation of regeneration nodules, and 

impaired vascular structure as a result of the long-

term clinical course of chronic liver diseases (1). 

This disease may become irreversible over time, but 

if treated in the early stage, it can result in regression 

of fibrosis. In contrast, at advanced stages of the 

disease, it enters an irreversible process, and liver 

transplantation is accepted as the only treatment 

option (2).  

Several factors play a role in the etiology of 

cirrhosis, primarily viral hepatitis (B, C, Delta), and 

alcohol consumption. Other causes include biliary 

diseases, inherited metabolic diseases, drugs and 

toxins, heart failure, venous obstruction, crypto-

genic factors, and obesity. In etiological evaluations 

in Turkey, viral hepatitis has been determined as the 

primary cause, whereas it has been reported to be 

hepatitis B infection in Asia and Africa, and alcohol 

in the USA (3). Although cirrhosis of the liver 

receded from the 10th to 12th cause of death 

according to the Centre for Disease Control data of 

1998 and 2004, it remains a significant cause of 

mortality in many countries worldwide. As a result 

of the failure of metabolic functions of the liver, the 

disease manifests with several signs and symptoms 

such as fatigue, listlessness, oedema, anxiety, 

depression, itching and  muscle cramps, and  the 

mortality rate is significantly increased (4).  

Listlessness and fatigue in particular increase 

throughout the day in the patient. As the disease 
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progresses, additional symptoms of weakness start 

to emerge. The most important clinical findings of 

the disease in addition to these symptoms are 

hepatocellular failure and portal hypertension (5). In 

respect of treatment prognosis and duration, it is of 

greatest importance that symptoms of the disease are 

known. 

Liver cirrhosis is classified as compensated or 

decompensated according to the clinical stage. The 

disease has an insidious course not showing 

symptoms in the short term (6). In the first stage of 

the disease, which is known as the compensated 

period, damage occurs with fibrosis and the 

formation of nodules in the normal structure, and 

portal hypertension develops. With the progression 

of portal hypertension, the disease enters the decom-

pensated period. When the hepatic vein pressure 

gradient exceeds 12 mmHg, the disease becomes a 

systemic disease involving other organs (7). 

Important findings that differentiate these two 

clinical stages include acid, jaundice, and hepatic 

encephalitis. When any of these findings are present, 

the patient is evaluated as having entered the 

decompensated period. 

With recent developments in treatment 

approaches to cirrhosis, it has been seen that portal 

hypertension and liver failure have not developed in 

patients. Several studies have even shown that liver 

fibrosis has regressed with modern treatment 

methods. In particular, the control of inflammation, 

which has been shown to be one of the most 

significant causes of mortality, together with 

distancing from alcohol and toxic agents such as 

iron, and suppression of autoimmunity, regression 

of fibrosis can be obtained (5).  

When the disease has entered the decom-

pensated period and the patient does not respond to 

treatment, organ transplantation is performed (8). As 

attention to bacterial infections demands the greatest 

importance in organ transplantation candidates, all 

agents that can cause infections must be removed 

from the environment. Primary among these are 

dental infections. Previous studies have shown that 

dental caries and periodontal diseases are seen more 

in these patients (9). 

The most important etiological factor of 

periodontal diseases is microbial dental plaque. 

Systemic, environmental, and genetic factors 

determine the severity of the periodontal disease. 

There are many factors that cause tissue destruction 

other than bacteria. The deterioration of homeostatic 

balance between proteolytic enzymes and inhibitors, 

and reactive oxygen species and antioxidant system 

is one of the possible degradation mechanisms (10). 

Therefore, antioxidant defense systems of saliva 

have begun to gain importance in recent years (11). 

The damage caused by free radicals is repaired 

by antioxidants, which have the properties to 

prevent the formation of free radicals and reactive 

oxygen species, and prevent the oxidisation of 

lipids, proteins, and nucleic acids. The most 

important antioxidants are superoxide dismutase, 

catalse, and glutathione peroxidase (12). As it is 

difficult to measure the efficacy of each antioxidant 

separately, it is recommended to measure the total 

antioxidant capacity (13). Total antioxidant capacity 

is formed with the neutralisation of oxidants in a liter 

of solvent (14). 

It is a matter of uncertainty whether the 

increase of dental caries and periodontal problems 

during decompensated cirrhosis is related to changes 

in antioxidant levels. Serum, plasma, saliva, and 

gingival gutter fluid are used to examine the 

antioxidant level in terms of periodontal aspect (15). 

The aim of this study was to compare the effect 

of saliva antioxidant levels in the evaluation of oral 

health problems of patients with cirrhosis and liver 

transplantation. 

 

Materials and Methods 

The study included a total of 45 patients of 

both genders referred to the Gastroenterohepatology 

Clinic of Dicle University Medical Faculty Hospital. 

Study groups were formed of patients with 

compensated and decompensated cirrhosis, and 

those who had undergone transplantation, and a 
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control group was formed of subjects with no  

liver problems. None of the patients included in the 

study smoked cigarettes or drank alcohol. The 

selection criteria for the control group included no 

systemic disease, no regular use of any medication, 

and for female participants that they were not 

pregnant or lactating. Ethics Committee Approval 

has received for this study from the Ethics 

Committee of Dicle University, Faculty of Dentistry 

(protocol no: 2019/7). Written informed consent was 

obtained from the patients who participated in this 

study. 

Preparation of the saliva samples 

The saliva samples were taken in the morning 

hours after a fasting period. The patients were 

instructed to rinse their mouth with water, then in an 

upright sitting position, to bend the head forward 

slightly and to spit into the given tubes, once a 

minute, 5 times. The patients were instructed not to 

move the tongue and lips while doing this. The 

saliva samples were then stored at -80 ̊ C until assay, 

when they were sent to the biochemistry laboratory 

for total antioxidant capacity calculation. 

Measurement of total antioxidant capacity  

The saliva samples were centrifuged at 4000 

rpm for 10 min and the supernatant fraction was 

taken. Total antioxidant capacity levels were 

measured by commercial kits (Relassay, Turkey) 

using photometric method by Erel’s method.  

Statistical analysis 

The statistical evaluation of the data was made 

using the Kruskal Wallis and Mann-Whitney tests. P 

< 0.05 was considered significant.  

Results 

A statistically significant difference was deter-

mined between the cirrhosis patients, the transplan-

tation patients and the control group in respect of 

total antioxidant capacity values (Table 1). 

According to the Mann Whitney test, 

statistically significant differences were determined 

between the transplantation and cirrhosis groups (Z 

= -2.781, P = 0.005), and between the control and 

cirrhosis groups (Z = -2.158, P = 0.03).  

The antioxidant levels of the cirrhosis patients 

were determined to be statistically significantly 

lower than those of the other groups.  

The total antioxidant levels of the control 

group and the patients who had undergone 

transplantation were found to be statistically similar 

(Table 2). The total antioxidant levels of the groups 

are shown in Figure 1.  

Groups N Mean Std. Deviation Std. Error 
95% Confidence Interval for Mean 

Lower Bound Upper Bound 

Post-transplant 15 0.4827 0.18418 0.04755 0.3807 0.5847 

Control 15 0.4580 0.24364 0.06291 0.3231 0.5929 

Cirrhosis 15 0.2747 0.17237 0.04451 0.1792 0.3701 

 Total 45 0.4051 0.21895 0.03264 0.3393 0.4709 

 

Table 1.  The mean total antioxidant capacity levels of the groups  

Kruskal-Wallis Chi Square: 8.727; P = 0.01 significant.  

Figure 1.  Total antioxidant levels of the groups. The 

antioxidant levels of the cirrhosis patients were significantly 
lower than those of the other groups (P < 0.05). IQRI: first 

interquartile range; IQRII: second interquartile range; IQRIII: 

third interquartile range.  
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Discussion 

Liver cirrhosis is considered to be one of the 

most important causes of death in the world and in 

Turkey. The etiology varies according to 

socioeconomic and cultural characteristics. 

Hepatitis and alcohol are among the most important 

factors that have been proven (16). Alcohol 

consumption leads to the induction of oxidative 

stress in liver and extra-liver tissues. Some enzyme 

systems are activated in chronic alcohol consum-

ption. This increases the production of free radicals. 

The free oxygen radicals formed in the body are 

removed by the antioxidant defense system. The 

deterioration of this balance leads to a continuous 

increase in free oxygen radicals and to the formation 

of cell damage called oxidative stress. 

Symptoms may be different in the clinical 

stages of cirrhosis. Oral manifestations of 

decompound cirrhosis, an advanced stage of liver 

dysfunction, consist of gingival bleeding, 

hematoma, glossitis, petechia, and jaundice mucosa 

(17). Since the immune system of cirrhosis patients 

is suppressed, their susceptibility to infections is 

high. It is of great importance in these patients to 

consider infections caused by teeth (18). Systemic 

inflammation increases in dental infections that can 

cause bacteria and toxins to pass into the blood. 

These bacteria, which can be easily neutralized in 

healthy individuals, are difficult to clear due to liver 

dysfunction in cirrhosis patients (19). These 

problems have a negative effect on organ 

transplantation which may be performed for the 

treatment of liver cirrhosis. Therefore, the removal 

of dental infections is very important for the process 

of treatment. A number of drugs such as diuretics 

used in the treatment of cirrhosis reduce the flow of 

saliva, and lead to an increase in caries and gum 

problems (20). 

Saliva is a body fluid that is critical in the 

protection of oral health and in the diagnosis of 

pathological conditions. In addition, due to its 

advantages such as being a non-invasive method and 

not requiring special equipment, it provides great 

convenience in evaluating large masses (21). 

Especially, the antioxidant systems in saliva are 

used in the diagnosis of changes in the mouth 

findings of diseases. Many researchers conducted 

studies on this subject. Maciejczyk et al. (22) 

evaluated oxidative stress indicators in stimulated 

and unstimulated saliva in children with chronic 

kidney disease and healthy controls, and found that 

total antioxidant level in stimulated saliva was 

significantly higher. In another study it was 

observed that peroxidase and uric acid from saliva 

antioxidants increased immediately after exercise in 

smokers and non-smokers (23). 

Rai et al. (24) reported statistically significant 

differences between autistic children and control 

groups. The antioxidant levels in the saliva of 

children in the control group were significantly 

higher than in the autistic individuals. Pendyala et 

al. (25) in a study evaluating the total antioxidant 

capacity of diabetes patients with and without 

periodontal disease, found that the antioxidant 

capacity of saliva was lowest in diabetic patients 

with periodontitis. Shetty et al. (26) investigated the 

antioxidant level of saliva and serum in women with 

and without periodontal disease, and observed 

significant differences between saliva antioxidants. 

Antioxidants are responsible for preventing the 

formation of free radicals and limiting the damage 

they may cause (27). Free radicals are normally 

Tukey Ba 

Total 

Antioxidant 

Capacity 

N 

Subset for  

alpha = 0.05 

1 2 

Cirrhosis 15 0.2747  

Control 15  0.4580 

Post-transplant 15  0.4827 

 

Table 2.  Statistically significant differences between the 

groups 

Means for groups in homogeneous subsets are displayed.  a: 

uses harmonic mean sample size = 15.  
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produced continuously, but in liver diseases, this 

production rate increases. Under normal conditions, 

the body is protected against reactive oxygen 

metabolites and their toxic products. The liver is the 

main organ attacked by reactive oxygen species 

(28). Excessive reactive oxygen species cause 

hemostasis to deteriorate, leading to oxidative stress 

in liver diseases. Oxidative stress is one of the 

pathological mechanisms involved in liver diseases 

such as chronic viral hepatitis and alcoholic liver 

diseases (29), and causes damage to the paren-

chymal cells in the liver. The main factors that cause 

oxidative stress in the liver are alcohol, drugs, 

environmental pollution, radiation, and temperature. 

Chronic alcohol use, especially in alcoholic liver 

disease, is one of the predisposing factors affecting 

dental caries and periodontal tissues (30). 

Oxidative damage caused by free oxygen 

radicals plays a role in the pathology of many 

diseases (31, 32). Recent studies on the antioxidant 

capacity of saliva indicate that some diseases may 

affect the saliva antioxidants (33). In particular, the 

imbalance between free radicals and antioxidants 

can cause significant changes in physiological and 

metabolic functions, which may result in some 

inflammatory oral pathologies.  

The determination of saliva antioxidant  

levels in individuals with systemic disease is 

expected to be an alternative technique for early 

diagnosis (24, 32). The present study considered the 

cumulative effect of antioxidants, and investigated 

the total antioxidant capacity of saliva in individuals 

with cirrhosis and liver transplantation in com-

parison with healthy individuals. The antioxidant 

capacity of saliva increased in healthy individuals 

and after organ transplantation, and this level 

decreased in compensatory and decompensated 

cirrhosis process. 

Decrease in the antioxidant level in the 

cirrhosis period of the disease, after the 

transplantation and in healthy individuals, was 

associated with increased oxidative stress at the 

stage of disease. Changes in the oral manifestations 

of the disease may be related to the decrease in the 

total antioxidant capacity in the saliva. Because 

periodontal tissue destruction is caused by 

deterioration in the harmony between reactive 

oxygen species and antioxidant system.  

In conclusion, our data suggest that dental 

caries and increased periodontal problems in 

cirrhosis may be related to the change in total 

antioxidant level in saliva. The level of saliva 

antioxidant in patients who underwent trans-

plantation was at the level of individuals without 

liver disease, and liver transplantation was 

beneficial not only for liver disease but also oral 

health problems. However, further studies are 

needed to clarify this issue. 
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