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Abstract.  

The paper deals with results of the study of the level of circulatory immune complexes and their molecular 

content in rates with periodontal diseases and gingivitis before and after antioxidant. Before the use of 

mitochondrial-directed antioxidant significant abnormalities were detected such as high level of circulating 

immune complex in blood serum in the group of rats with periodontal disease in 1,60 and in the group of 

rats with gingivitis it was in 1,59. The increase of the level of circulating immune complex was detected 

according to toxigenic minor (<11 S) and midmolecular fractions of immune complexes (11 S – 19 S). 

Absolute content of midmolecular immune complexes in the group (11 S – 19 S) of rats with periodontal 

disease was increased in 2,02, in the group  of rats with gingivitis was increased in 2,0; the concentration of 

minor molecular immune complexes was increased in 1,74 and in 1, 72.  

The use of mitochondrial directed antioxidant during the treatment with periodontal disease or 

gingivitis assists in the normalization of the concentration of circulatory immune complexes in blood serum 

and their molecular content. It gives a reason to consider mitochondrial directed antioxidant as reasonable 

and perspective for the use in order to treat periodontal diseases. 
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The search for new aims for target therapy of abnormal conditions is one of the most important tasks 

of modern fundamental and applied medicine. It is important not only genes and their products (receptors, 

signal molecules) can be targets but also biological processes which play key role in pathogenesis of these or 

other diseases. One of such universal process is oxidative stress which plays key role in major part of 

pathological conditions and in pathogenesis of alternative and inflammatory diseases [2, 4]. Such situation is 

aimed to use antioxidants (substances of different chemical nature, which neutralize the formation of free 

radicals) as medicinal substances which increase longevity and also for therapy of different diseases [2, 6, 

7]. V.P. Skulachev and his scientific school studied this problem. Chemists of National Pharmaceutical 

University of Ukraine developed original substances which according to results prolong the life of 

experimental diseases (rats) at different types of hypoxia and have mitochondrial direction. That is why each 

disease both animals and people is stressful it was considered to check one of the most active and the least 

toxic ways of mitochondrial directed antioxidants during the treatment of such diseases as periodontitis and 

gingivitis.   

The paper is the part of scientific programme of National Pharmaceutical University 

«Pharmacological investigations of biologically active substances and drugs of synthetic and natural origin, 

their use in medicine» (№ of state registration. 01034000478, 2002). 

The aim of the paper is to study the level of circulatory immune complexes and their molecular 

content in rates with periodontal diseases and gingivitis before and after mitochondrial directed antioxidant.  

 

Materials and methods.  

Experiments were done on 60 male rats with body weight 180,0 – 200,0 g, which were divided into three 

groups, each group contained 20 animals. The first group included intact control, the second one included 

rats with periodontal disease and the third one contained rats with experimental gingivitis. Experimental 

periodontal disease was caused by diet with high content of carbohydrates [3]. Experimental gingivitis was 

molded in two stages: firstly dysbacteriosis in the oral cavity was caused (intragastric administration of 

lincomycin in the dosage of 60 mg/kg during 5 days) with consequent local damage of gums and tissues of 

vestibule of the mouth by applications of suspension of bee venom (1 mg/kg in the dosage 2 ml) [5]. 

Indices of immunological investigation included the definition of concentration of circulatory 

immune complexes by the method of precipitation in polyethyleneglycol solution (ПЭГ) with molecular 

mass 6000 Dalton. The molecular content of circulatory immune complexes by differentiated precipitation 

was in 2 %, 3,5 % and 6 % of polyethyleneglycol solutions ПЭГ [9, 10]. 

Experiments were done according to principles of European convention about vertebrate’s protection 

[1], it was approved by the First national congress of Bioethics [8] and the Order of Ministry of Health Care 

of Ukraine № 690 from 23.09.2009.  

Statistic processing of received digital results was done with «Statistica 8.0». Student criterion and 

programme were used to control indices between control and intact groups. The level of accuracy was taken 

as р<0,05. 

 

Results.  

It was established that rats with periodontal disease and gingivitis in comparison with control had 

homogenous damages of studied indices during done immunological investigation of humoral link (table 1).  
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Table 1 

The level of circulatory immune complexes and their molecular content in rats’ blood before 

immunocorrection (X±SX) 

Immunological indices  Intact rats 

(physiological 

control)  

Rats with experimental 

periodontal disease  

Rats with 

experimental 

gingivitis  

Circulatory immune 

complex  

g/l 1,88±0,02 3,01±0,12
* 

3,00±0,11
* 

(>19 S) % 44,5±1,29 34,8±1,6
* 

35,1±1,4
* 

g/l 0,84±0,04 1,06±0,06 1,05±0,05 

(11S - 19S) % 30,5±1,0 38,2±1,28
* 

38,0±1,21
* 

g/l 0,57±0,04 1,16±0,05
* 

1,14±0,05
* 

(<11 S) % 25,0±1,2 27,0±1,1 26,8±1,2 

g/l 0,48±0,02 0,82±0,05
* 

0,80±0,06 

Note: * - р<0,05, n=20 animals in each group.  

 

They characterized as the increase of circulatory immune complex circulation due to pathogenic 

midmolecular and (11 S – 19 S) minor molecular (<11 S) fractions. It was noted the increase level of 

circulatory immune complex in the group of rats with periodontal disease in 1, 60, and in the group of 

gingivitis it was marked in 1, 59. Further it was detected, that increase concentration of circulatory immune 

complex occurs due to pathogenic midmolecular (11 S – 19 S) and minor molecular (<11 S) immune 

complexes. It is true that absolute content of midmolecular fraction (11 S – 19 S) in the group of rats with 

gingivitis was increased in 2,02; in group of animals with periodontal disease it was increased in 2,0 

(р<0,05). Concentration of minor molecular immune complexes in rats with periodontal disease was 

increased in 1,74, and in the group of animals with gingivitis concentration was increased in 1, 72 (р<0,05). 

It is important absolute concentration of big molecular immune complexes (>19 S) in major part of animals 

of both groups was on the level of control intact group or even more than norm (р<0,05). Relative 

concentration of this fraction reduced in the group of rats with periodontal disease in 1,28; in the group of 

rats with gingivitis in 1, 27.  

 

Table 2: The level of circulatory immune complexes and their molecular content in rats’ blood after 

the use of mitochondrial directed antioxidant (X±SX) 

Immunological indices Intact rats 

(physiological control)  

Rats with experimental 

periodontal disease 

Rats with experimental 

gingivitis 

Circulatory 

immune complex 

g/l 1,90±0,02 1,94±0,08
 

2,42±0,08
* 

(>19 S) % 44,5±1,2 44,0±1,2
 

38,0±1,2
* 

g/l 0,84±0,04 0,85±0,04 0,93±0,04 

(11S - 19S) % 30,5±1,2 30,7±1,2
 

36,2±1,1
* 

g/l 0,58±0,04 0,60±0,04
 

0,88±0,04
* 

(<11 S) % 25,0±1,2 25,25±1,5 25,6±1,4 

g/l 0,48±0,02 0,50±0,02
 

0,62±0,02
* 

Note: * - р<0,05, n=20 animals in each group.  
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So, before the use of mitochondrial directed antioxidant (substances of this direction were 

synthesized by chemists of Kharkov National Pharmaceutical University of) it was marked the increase of 

circulatory immune complex in blood serum due to significant increase of the concentration of 

midmolecular and minor molecular fraction of immune complex. It was marked positive dynamics of the 

level of circulatory immune complex in blood serum in rats such decrease of circulatory immune complex 

concentration to upper part of the normal stage and normalization of molecular content of immune complex 

after the use of mitochondrial directed antioxidant for periodontal disease treatment.  As it was shown in 

table 2 in the groups of rats with periodontal disease concentration of circulatory immune complex 

significantly decreases to basal level and reached the upper part of normal stage (1,99±0,08 g/l). 

Simultaneously it was marked significant decrease both absolute and relative concentration of midmolecular 

and minor molecular fractions of immune complex relatively the upper part of the norm. In the group of 

animals with gingivitis it was noticed positive dynamics due to circulatory immune complex concentration 

and their molecular content under the influence of mitochondrial directed antioxidant however more 

expressed than in the group of animals with periodontal disease. Received results demonstrated that the use 

of mitochondrial directed antioxidant during the treatment of periodontal disease promotes significant 

decrease and even normalization of circulatory immune complex concentration and their molecular content 

in blood serum and its use can be considered as pathogenetically proved.  

 

Conclusions.  

1. Before use of mitochondrial directed antioxidant with periodontal disease there were significant 

damages of immunological indices: increase level of circulatory immune complex in blood serum in the 

group of rats with periodontal disease in 1,60, in the group of rats with gingivitis in 1,59 relatively norm. 

The increase of general level of circulatory immune complex was due to increase of the most toxigenic 

minor molecular (<11 S) and midmolecular (11 S – 19 S) fractions of immune complexes. Absolute content 

of midmolecular fraction (11 S – 19 S) of immune complexes in the group of rats with periodontal disease 

was increased in 2,02, in the group of rats with gingivitis it was increased in 2,0; concentration of minor 

molecular of immune complexes was correspondingly in 1,74 and 1, 72.  

2. The use of mitochondrial directed antioxidant during the treatment of rats with periodontal disease 

or gingivitis promotes normalization of concentration of circulatory immune complex in blood serum and 

their molecular content. It gives reason to consider that mitochondrial directed antioxidant is 

pathogenetically proved and perspective for the use of periodontal disease treatment. 

 

Literature 

  

1. European convention for the protection of vertebrate animals used for experimental and other 

scientific purpose Council of Europe (1986), Strasbourg, 52.  

2. Gupta, R. K., Patel, A. K., Shah N. (2014). Oxidative stress and antioxidants in disease and cancer : a 

review. Asian Pac. J. Cancer Prev., 15, 4405–4409. 

3. Kudo, O., Sabokbar, A., Pocock, A. (2003). Interleukin-6 and interleukin-11 support human osteoclast 

formation by a RANKL-independent mechanism. Bone, 32, 1-7. 

4. Skulachev, V. P. (2012). Mitochondria-targeted antioxidants as promising drugs for treatment of age-

related brain disease. J. Alzheimers Dis., 28, 283–289. 

5. Yoshitake, F., Itoh, S., Narita, H. (2008). Interleukin-6 directly inhibits osteoclast differentiation by 

suppressing receptor activator of NF-kappaB signaling pathways. Journal Biological Chemistry, 283, 

11535-11540. 



European International Journal of Science and Technology                     Vol. 6 No. 2                   March 2017 

 

 

45 

6. Анисимов, В. Н. (2008). Молекулярные и физиологические механизмы старения. СПб. : Наука, 1, 

481. 

7. Меньщикова, О. Б. (2006). Окислительный стресс. Прооксиданты и антиоксиданты. Москва. : 

Фирма «Слово», 2006, 556. 

8. Общие этические принципы экспериментов на животных : материалы I Национального 

конгресса по биоэтике. (2001). Киев: НАНУ (16 c.). 

9. Фролов, В. М., Пересадин, Н. А., Бойченко, П. К. (1990). Диагностическое и прогностическое 

значение циркулирующих иммунных комплексов у больных. Врачебное дело, 6, 116-118. 

10. Фролов, В. М., Пересадин, Н. А., Рычнев, В. Е. (1986). Исследование циркулирующих иммунных 

комплексов : их диагностическое и прогностическое значение. Лабораторное дело, 3, 159-161. 

 


