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Abstract. The purpose of this study was to investigate the relationships between allelic variants of 

acetylation and the blood lipid profile in patients with chronic periodontitis associated with hepatitis C. 

Biochemical studies were conducted on 42 individuals aged 18–45 years (24 men and 18 women) diagnosed 

with chronic periodontitis associated with chronic hepatitis C. The acetylation phenotype in saliva and the 

blood lipid spectrum were studied. A higher prevalence of the disease was noted among patients with a slow 

acetylation phenotype in saliva, averaging 17% in the primary group. Patients with a slow acetylation 

phenotype demonstrated elevated triglyceride levels, which were accompanied by lower concentrations of 

cholesterol, high-density lipoproteins (HDL), and low-density lipoproteins (LDL) in the blood. 
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Introduction. Numerous studies have demonstrated that population research on phenotype determination 

significantly enhances the effectiveness of pharmacotherapy courses and reduces the incidence of side effects 

during treatment [4, 5, 9, 27]. In this regard, the study of acetylator phenotypes has garnered increasing interest 

in recent years, as acetylation processes play a central role in intermediary metabolism. Furthermore, recent 

research has shown that an individual's acetylator group can influence their susceptibility to liver diseases [11, 

13, 18, 21]. 

Acetylation processes are pivotal in intracellular metabolism. For instance, oxidative decarboxylation of 

pyruvic acid, the synthesis and breakdown of fats, the synthesis of acetylcholine, steroids, and other 

compounds occur through acetylation [14, 15, 31, 37]. 

Acetylation is considered a genetically determined ability of the body to metabolize compounds containing 

amino groups. Depending on the acetylation rate, two groups are distinguished within the human population. 

One group includes individuals who metabolize test drugs at a high rate (rapid acetylation), while the other 

metabolizes at a low rate (slow acetylation) [17, 19, 20, 52]. 

It is well known that cholesterol levels in the blood depend on genetic factors and partially on dietary 

cholesterol intake. Cholesterol synthesis occurs in cells of nearly all organs and tissues, with significant 

quantities produced in the liver (80%), the wall of the small intestine (10%), and the skin (5%) [23, 24, 39]. 

Notably, the studies by Shevchenko O.V. et al. (2012) have shown that "slow" allelic variants of the NAT2 

gene reduce the activity of the N-acetyltransferase enzyme, slowing the conversion of Acetyl-CoA into 

acetoacetyl-CoA and disrupting the multi-step cholesterol synthesis chain. 

It is also important to highlight that lipid metabolism is deeply involved in the molecular mechanisms of the 

infectious cycle of hepatitis C virus [42, 43, 49]. This unique interaction between the hepatitis C virus and 

lipid metabolism provides an opportunity to thoroughly study the role of lipids at all stages of the viral 

infectious cycle, especially in periodontal disease manifestations. The acetylator phenotype of patients with 

chronic periodontitis associated with hepatitis C virus plays a significant role in these metabolic changes, 

potentially helping to better understand the role of certain lipids in cellular metabolism [33, 34, 36, 44, 51]. 

The aim of this study was to investigate the relationships between allelic variants of acetylation and the blood 

lipid profile in patients with chronic periodontitis associated with hepatitis C. 

Materials and Methods. To achieve the study's objective, a biochemical investigation was conducted 

involving 42 individuals aged 18–45 years (24 men and 18 women) undergoing inpatient treatment at the 

Scientific-Practical Medical Center for Epidemiology, Microbiology, Infectious, and Parasitic Diseases in the 

2nd Department of Chronic Viral Hepatitis, diagnosed with chronic hepatitis C. The study adhered strictly to 

the requirements of biomedical ethics, as outlined in the Geneva Convention on Human Rights (1997) and the 

Helsinki Declaration of the World Medical Association (2000), based on approval from the local ethics 

committee. All patients provided written informed consent to participate in the study. 
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Inclusion criteria included a verified diagnosis of chronic viral hepatitis C identified through PCR testing 

using a test system, patients who had not used narcotics for the past six months, and those not undergoing 

antiviral therapy. Patients younger than 18 years, those with concomitant hepatitis B, D, or other liver diseases, 

HIV infection, a history of pulmonary tuberculosis, autoimmune or oncological diseases, and pregnant women 

were excluded from the study. 

To determine the control values of the studied hemostasis system parameters, 16 practically healthy 

individuals aged 25–45 years, who gave informed consent and did not differ from the patients in terms of 

gender and age, were examined. These individuals had no history of viral hepatitis or other liver diseases 

based on clinical, biochemical, and serological findings. 

All patients underwent a standard clinical and laboratory examination for liver pathology. The diagnosis of 

chronic hepatitis was based on clinical symptoms (liver pain, dyspeptic syndrome, asthenovegetative 

syndrome, hepatomegaly, jaundice) and laboratory syndromes (cytolysis, cholestasis, inflammation, and mild 

hepatic insufficiency). Detection of HCV RNA, viral genotype determination, and viral load levels were 

assessed using polymerase chain reaction (PCR). The glycemia, lipid profile (total cholesterol [TC], high-

density lipoprotein cholesterol [HDL-C], low-density lipoprotein cholesterol [LDL-C], very low-density 

lipoprotein cholesterol [VLDL-C], triglycerides [TG]), and apolipoproteins A (ApoA1) and B (ApoB) were 

measured. Analyses were conducted using enzyme-linked immunosorbent assay (ELISA) with reagents and 

equipment from HUMAN. The atherogenic coefficient was calculated using the formula: (TC - HDL-C) / 

HDL-C. 

Patients and control group participants took 0.5 g of sulfodimethoxine on an empty stomach. The levels of 

free and total sulfodimethoxine (SD) were determined using spectrophotometry at a wavelength of 400 nm. 

The acetylated SD level was calculated as follows: AS = TS - FS, where AS is acetylated SD, TS is total SD, 

and FS is free SD. The M-acetylation phenotype was determined as the acetylation rate of SD and calculated 

as the ratio of AS to TS in percentage terms. 

The acetylation phenotype type (fast and slow acetylators) was assessed based on the percentage of acetylated 

sulfodimethoxine in the blood five hours after drug administration, following the method of B. Evans (1969) 

modified by L.N. Bulovskaya (1982). Individuals with ≥50% acetylation of sulfodimethoxine after five hours 

were classified as fast acetylators, and those with <50% as slow acetylators. 

Statistical analysis of the results was performed using Microsoft Excel 2002. The mean value and standard 

error of the mean (M ± m) were calculated. The significance of differences for dependent and independent 

samples between two means was evaluated using Student's t-test. Differences between the compared indicators 

were considered significant at p < 0.05. 

Results and Discussion 

As shown in the results presented in Table 1, among the primary group of patients with chronic periodontitis 

associated with hepatitis C, a rapid acetylation type (acetylation intensity >50%) was observed in 36 patients, 

whereas slow acetylation (acetylation intensity <50%) was noted in 6 patients. 

Table 1 

Comparative Characteristics of Acetylation Intensity in Saliva Among Examined Patients 

Indicator Rapid Acetylation (n=36) Slow Acetylation (n=6) 

Acetylation Intensity, % 38.58 ± 3.24 61.42 ± 5.26 

Analysis of serological diagnostics and acetylation types revealed that patients with very high acetylation 

levels in saliva often exhibited chronic periodontal inflammation associated with hepatitis C. The findings 

suggest that patients with low acetylator phenotype values experience a more pronounced clinical picture of 

the disease, characterized by clinical and laboratory signs of liver damage and hypersensitivity to medications. 

Patients with a slow acetylation type demonstrated a significantly higher risk of developing extrahepatic 

diseases and hypersensitivity complaints induced by hepatitis C. In contrast, those with a rapid acetylation 

type exhibited a lower reaction to commonly used dental medications. This condition may also contribute to 

insufficient lipid delivery by the liver and an imbalance in their blood content. Impaired lipid synthesis and 

transport disrupt the pathogenetic mechanisms of membrane permeability, resulting in inflammation and 

contact sensitization due to reduced antimicrobial protection of the oral mucosa. 

The study of lipid metabolism parameters in 42 patients with chronic periodontitis associated with hepatitis C 

revealed the dynamics presented in Table 2. As evidenced by the data, rapid acetylators displayed dyslipidemia 
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characterized by a significant yet minor increase in total cholesterol, low-density lipoproteins (LDL), and 

triglycerides compared to the control group. Conversely, this group showed a decrease in HDL levels. 

Table 2 

Lipid Metabolism Indicators in Patients with Chronic Periodontitis Associated with Hepatitis C 

 

| Indicator | Healthy Individuals (n=16) | Patients with Hepatitis C (n=42) |   
Rapid Acetylators (n=36) Slow Acetylators (n=6) 

Cholesterol (mmol/L) 4.68 ± 0.27 4.71 ± 0.31 3.39 ± 0.27* 

HDL (mmol/L) 1.23 ± 0.12 1.19 ± 0.12 1.01 ± 0.11 

LDL (mmol/L) 2.19 ± 0.14 2.31 ± 0.24* 2.08 ± 0.16 

VLDL (mmol/L) 0.71 ± 0.05 0.97 ± 0.06* 1.18 ± 0.07* 

Triglycerides (mmol/L) 1.12 ± 0.13 1.42 ± 0.15* 2.52 ± 0.24* 
 

Note: *Significant differences at p < 0.05 relative to the comparison group. 

In patients with a slow acetylator type, there was a significant reduction in cholesterol levels by 27.6%, HDL 

by 18%, and LDL by 5.1%. In contrast, these patients demonstrated an increase in VLDL levels by 66% and 

triglyceride concentration by 2.25 times. 

We hypothesize that mutations in the NAT2 gene, leading to slow acetylation, impair cholesterol synthesis. 

Slow allelic variants of the NAT2 gene reduce the activity of the N-acetyltransferase enzyme, slowing the 

conversion of Acetyl-CoA into acetoacetyl-CoA and disrupting the multi-step cholesterol synthesis chain [7]. 

Gene polymorphisms in cholesterol metabolism may serve as crucial factors affecting cholesterol and VLDL 

levels, potentially influencing cholesterol's immunoregulatory effects on the skin. 

Conclusions. Patients with chronic periodontitis associated with hepatitis C exhibit statistically heterogeneous 

acetylation activity, with a prevalence of the disease observed in 17% of patients with a slow acetylation type 

in saliva. In the peripheral blood of patients with chronic periodontitis associated with hepatitis C in the group 

with a slow acetylation type, elevated triglyceride levels were noted, accompanied by low concentrations of 

total cholesterol (TC), high-density lipoproteins (HDL), and low-density lipoproteins (LDL). 
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