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Introduction 
 Chronic periodontitis comprises a group 
of infections that affects the supporting appara-
tus of the teeth, marginal and attached gingiva, 
periodontal ligament, cementum and alveolar 
bone. The condition invariably leads to resorp-
tion of the supporting connective tissues and 
affects most of the adult population. Therefore, a 
constant research in this field is of vital impor-
tance [1, 2, 3]. The chronic periodontitis, howev-
er, is a non-specific inflammatory lesion and is 
characterized by the multiplicity of causal 
factors such as disorders of protein, lipid and 
carbohydrate metabolism [4]. The disturbances 
of protein metabolism are proved by an 
increased amount of total protein up to 3-4 times 

in oral liquid of the patients diagnosed with 
chronic periodontitis according to the severity of 
the disease [5]. There is also an extend of 
oxyproline as а marker amino acid that enables 
to assign collagen metabolism that is a part of 
periodontal tissues [4, 6]. 
 It should be emphasized that osteotropic 
metal Copper is also very important in physiolo-
gy of the bone tissues since it catalyzes a number 
of substantial enzyme systems within osteogenic 
cells by influencing the osteoblastic differentia-
tion [7]. Ions of Copper cause activity of alkaline 
phosphatase are part of other enzymes and 
activate cocarboxylase which participates in the 
ossification process [8].
 The role of other micro-element Zink
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in physiological and bio-chemical processes has 
to be explained. Zink remains one of the most 
common elements and ranks second after Iron 
[9]. The bones contain most of the Zink and are 
its depot with the highest content in places of 
active mineralization. This metal is engaged in 
mineral metabolism of the bone, normalizing 
phosphoric-calcium metabolism and activating 
alkaline phosphatase. The reduction of Zink 
contributes to demineralization of the bone 
tissue on the whole [10]. 
 It is well known that the physiological 
processes in different tissues are influenced by 
the activity of phosphatase. The acid phospha-
tase and alkaline phosphatase are metal-depen-
dented enzymes which catalyze the hydrolytic 
cleavage of organic esters of phosphoric acid in 
alkaline environment [11]. The acid phosphatase 
is produced by osteoclasts in the extracellular 
medium and is considered as a marker of bone 
resorption in which its amount in the blood 
serum increases. The role of alkaline phospha-
tase is considerable in metabolism of Calcium 
and Phosphorus and it is also a marker enzyme 
of osteoblasts and a marker of bone formation 
(remodelling of the bone) [12, 13].
 The complex treatment of chronic peri-
odontitis is based on the control of pathogenesis 
at different stages of the disease, including 
protein and mineral metabolism. Consequently, 
there is a necessity in development of new thera-
peutic and prophylactic complexes by adminis-
tration of pharmacological agents that can influ-
ence local and general homeostasis in patients 
diagnosed with chronic periodontitis and in 
particular controlling protein and mineral 
homeostasis.
 
Materials and Methods 
 We have examined 33 individuals diag-
nosed with partial defects of dental arches, III 
and IV classes by Kennedy, affected by chronic 
periodontitis of І-ІІ degree. The control group 
consisted of 27 healthy individuals with intact 
dental arches. The clinical research was conduct-
ed according to the legislation of Ukraine and 
principles of the Helsinki Declaration on Human 

Rights. We have studied the indexes of protein 
and mineral metabolism in oral liquid.
 We have measured the concentration of 
total protein by a biuret method with reagents of 
"Simco" (Ukraine) [14]. The amount of oxopro-
line (hydroxyproline) was estimated by spectro-
photometer [15]. Quantitative determination of 
Copper and Zinc was carried out using the spec-
tral method on an atomic adsorption spectropho-
tometer С-115 PK "Saturn" according to require-
ments of State Standard 30178-96 and 26070-85. 
The investigations of acid phospahtase were 
conducted by reagents of "Vital Diagnostics 
Spb" (Russia) by an unified method for the "end-
point". The investigations of alkaline 
phospahtase were conducted by reagents of 
"Filicit-Diagnostic" (Ukraine) on a spectropho-
tometer. 
 All patients were appointed with a com-
prehensive treatment developed and introduced 
by us. They were administered with antimicrobi-
al and anti-inflammatory therapy (oral rinses 
with "Givalex" twice a day for 5-7 days, applica-
tions and  installations of "Metrodent" into peri-
odontal pockets for 20-30 minutes twice a day 
for 5-7 days), prescription of osteotropic agent of 
natural origin "Osteogenone" (1 tablet ones a 
day) and also they received the angio-protector, 
antihypoxant and antioxidant based on Ginkgo 
Biloba (1 tablet three times a day), for a month 
[16]. Before the prosthetics with non-removable 
metal-ceramic constructions we have performed 
the selective refinement of the teeth. The pros-
thetic itself with non-removable metal-ceramic 
constructions was carried out after the therapeu-
tic management and the restoration of normal 
occlusion was completed by a strict control of 
apparatus "T-scan III". The analyzes were 
proceeded before, after and within 6 and 12 
months.
 The gained results of our investigation 
we have processed by Microsoft Excel. The data 
was operated by pair statistics methods and we 
also used method of difference with t-criterion 
by a package "Statistic 7.0". The results were 
considered constant in case when the coefficient 
of reliability was less or equal to 0,05.
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 It should be emphasized that none of the 
pharmacological company was involved in our 
investigations. The presented study is based on 
two scientific researches  conducted at Depart-
ment of Stomatology of Educational and Scien-
tific Institute of Postgraduate Education of "Iva-
no-Frankivsk National Medical University" and 
they are: "Development of diagnosis, treatment 
and prophylaxis of stomatological diseases in 
population from areas with bad environment" 
(State registration number 0111U 003681, com-
pleted in period 01.2011-12.2013) and "Compre-
hensive assessment and optimization of progno-
sis, diagnosis and treatment of stomatological 

diseases in population of different age group" 
(State registration number 0114U 001788, com-
pleted in period 01.2014-12.2016). Both 
researches were performed at the request of the 
Ministry of Health of Ukraine and financed from 
the state budget of Ukraine.

Results and Discussion 
 The obtained results demonstrate the 
following: the level of general protein in oral 
liquid has increased by 19,23 % (р<0,005) in 
patients diagnosed with chronic periodontitis 
and partial teeth loss (table 1).

Table 1. Changes of general protein and oxyproline in oral liquid at different terms after the appoint-
ed complex treatment in patients with chronic periodontitis of I-II degree (M±m)

 Notes. The probability in difference of  indexes: р – values of indicators in healthy; р1 – values 
of indicators before treatment; р2 – values of indicators soon after treatment; р3 – values of indicators  
6 month after treatment.

 

Index  

 

Healthy, 

n=27 

Patients with chronic periodontitis of І-ІІ degree 

before 

treatment, 

n=33 

Immediately 

after 

treatment, 

n=28 

After 6 

months, 

n=28 

After 12 

months, 

n=25 

General 

protein, 

mg/ml 

3,90±0,18 

 

 

 

4,65±0,15 

р<0,005 

 

 

3,95±0,22 

р>0,05 

р1<0,05 

 

3,98±0,20 

р>0,05 

р1<0,01 

р2>0,05 

 

4,03±0,24 

р>0,05 

р1<0,05 

р2>0,05 

р3>0,05 

oxyproline, 

mcg/ml 

3,83±0,28 

 

 

 

5,83±0,17 

р1<0,001 

 

 

3,92±0,24 

р>0,05 

р1<0,001 

 

3,98±0,22 

р>0,05 

р1<0,001 

р2>0,05 

 

4,11±0,27 

р>0,05 

р1<0,001 

р2>0,05 

р3>0,05 
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 The enhanced level of general oral 
protein in oral liquid in such individuals is also 
proved by other authors [5]. The administered 
treatment has influenced the amount of general 
protein that has decreased immediately after 
treatment up to 17,72 % (р1<0,05). The achieved 
findings remained constant throughout all period 
of observation (р1<0,01; р1<0,05; р2>0,05;           
р3>0,05). 
 We have also detected the decreased 
amount of oxyprolin, that is considered as a 
marker of collagen distraction [6, 17], up to 
52,22 % (р<0,001), that proves resorption of 
alveolar bone. This data is analogous with other 
authors [17]. The appointed treatment has 

normalized the oxyproline immediately and has 
lowered within six months and over the period of 
a year by 48,72 %, 46,48 % and 41,95 % accord-
ingly (р1<0,001). The gained indicators were 
similar to the data in healthy people (р>0,05).
 Thus, the significant disorders of protein 
metabolism in patients with chronic periodonti-
tis of I-II degree and partial dental defects 
responded successful to the administered treat-
ment and continued to be regulated for a long 
time (р2>0,05; р3>0,05).
 According to our investigation there 
were changes of the content of microelements 
Zink and Copper in oral liquid of the affected 
patients (table 2). 

Table 2.  Dynamics of indexes of microelements in patients with chronic periodontitis of I-II degree 
after complex treatment in distant terms (M±m)

 Notes. The probability in difference of indexes: р – values of indicators in healthy; р1 – values 
of indicators before treatment; р2 – values of indicators soon after treatment; р3 – values of indicators 
6 month after treatment.

Indexes 

 

 

Healthy, 

n=21 

Patients with chronic periodontitis of І-ІІ degree 

Before 

treatment, 

n=20 

Immediately 

after 

treatment, 
n=17 

After 6 

month, 

n=16 

After 12 

months, 

n=14 

Copper, 

mcg/l 

78,26±2,38 

 

 

95,37±4,36 

р<0,001 

 

79,27±2,30 

р>0,05 

р1<0,005 

 

81,03±2,65 

р>0,05 

р1<0,01 

р2>0,05 

 

83,34±3,61 

р>0,05 

р1<0,05 

р2>0,05 

р3>0,05 

Zink, 

mcg/l 

525,41±11,09 

 

 

 

408,69±11,01 

р<0,001 

 

517,83±14,00 

р>0,05 

р1<0,001 

 

510,67±17,56 

р>0,05 

р1<0,001 

р2>0,05 

 

505,41±20,05 

р>0,05 

р1<0,001 

р2>0,05 

р3>0,05 
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 The amount of Copper has increased by 
1,22 (р1<0,005) times and proved the metabolic 
disorders of the bone tissue. It is well known, 
that Copper influences the Calcium-Phosphorus 
exchange and has a positive impact on the osteo-
blasts only in case of its optimal content. How-
ever, by its higher amount there is reduction of 
activity in osteoblast and suppression of their 
growth in experiment [18]. Similar regularities 
regarding the content of Copper in patients with 
chronic periodontitis were established also by 
other scientists [19, 20]. The comprehensive 
treatment contributed to a decrease in the 
amount of Copper by 1,20 (р1<0,005) times and 
reached the numbers as in healthy people. The 
growth in this indicator after 6 and 12 months 
was insignificant (р3>0,05) and the difference 
with initial statistic was 1,18 (р1<0,01) and 1,14 
(р1<0,05) times and comparing to healthy people 
was very small (р>0,05). 

 The amount of Zink, on another hand, 
has decreased by about 1,29 (р<0,001) times in 
affected by chronic periodontitis patients. It can 
manifest its deficiency in alveolar bone [10]. 
These findings are indicated also by other scien-
tists [19, 20, 21]. After the administered correc-
tion this index has raised by 1,27, 1,25 and 1,24 
times (р1<0,001) instantly, within 6 to 12 months 
and remaining close to data in healthy ones (р
>0,05).
 We can assume that complex treatment 
of chronic periodontitis has successfully regulat-
ed the misbalance of mineral metabolism, espe-
cially Zink. 
 The further study demonstrated the 
changes in activity of phosphatases that are 
considered as biomarkers of metabolism [12, 
22]. We have established that they also experi-
enced multi-directional changes in our patients 
(table 3).

Table 3. Dynamics of indexes of acid and alkaline phosphatase in distant terms in patients with 
chronic periodontitis of I-II degree after complex treatment (M±m)

 Notes. The probability in difference of indexes: р – values of indicators in healthy; р1 – values 
of indicators before treatment; р2 – values of indicators soon after treatment; р3 – values of indicators 
6 month after treatment.

 

Index 

 

Healthy, 

n=27 

Patients with chronic periodontitis of І-ІІ degree 

Before 

treatment, 

n=33 

   Soon after, 

n=28 

After 6 

months,  

n=28 

After 12 

months, 

n=25 

Acid 

phosphatase, 

nmol/ 

(sec•l) 

127,44±10,41 

 

 

 

165,64±11,48 

р<0,05 

 

 

126,45±12,07 

р>0,05 

р1<0,05 

 

129,16±9,92 

р>0,05 

р1<0,05 

р2>0,05 

 

134,86±8,87 

р>0,05 

р1<0,05 

р2>0,05 

р3>0,05 

Alkaline 

phosphatase, 

nmol/ 

(sec•l) 

1116,10±123,33 

 

 

 

770,57±81,14 

р<0,05 

 

 

1105,32±65,85 

р>0,05 

р1<0,005 

 

1101,73±77,30 

р>0,05 

р1<0,005 

р2>0,05 

 

1070,29±82,50 

р>0,05 

р1<0,05 

р2>0,05 

р3>0,05 
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 The acid phospahtase advanced in 1,30 
(р1<0,05) times and declined in 1,31 (р1<0,05) 
after the treatment and became even lower com-
paring to healthy (р>0,05). However, it 
enhanced again in the next 6 and 12 months, but 
the difference remained certain (р1<0,05;              
р2>0,05; р3>0,05). 
 As the acid phosphatase increased, the 
alkaline phosphatase decreased sharply by 1,45 
(р<0,05) at the same time. Soon after correction 
it reached the number almost similar to data in 
healthy ones (р>0,05) differing from such index 
before the treatment by 1,43 (р1<0,005) times. 
Some decrease in activity of alkaline phospatase 
in the long term after the treatment was insignifi-
cant (р2>0,05; р3>0,05), the difference with the 
numbers before correction remained certain       
(р1<0,005; р1<0,05). Other researchers also indi-
cate the multi directional changes of markers in 
bone metabolism [17, 19, 20]. 
 The local antimicrobial and general phar-
macological treatment have contributed to the 
regulation of general protein, oxyproline, 
Copper and Zink as well as acid and alkaline 
phosphatises in oral liquid of the patients. The 
decreased activity of acid phosphatase inhibited 
the osteoclasts and the increased alkaline phos-
phatase activated osteoblasts, therefore process-
es of bone remodelling dominate on bone resorp-
tion. Prescription of "Ostogenone" that contains 
collagen and non-collagen protein, Calcium, 
Phosphorus, microelements, glycos-aminogly-
cans, and proteoglycans modified metabolism of 
the bone tissue by repressing osteoclasts and 
advance osteoblasts. The role of "Ostogenone" is 
also indicated by other researches regarding 
regulation of the free oxyplonine, alkaline and 
acid phosphatise in affected by chronic peri-
odontitis patients [23].
 The quality of periodontal tissues was 
significally improved by pharmacological agent 
Ginkgo Biloba − bioflavonoid that is not only a 
great regulator of microcirculation but also is an 
excellent antioxidant. The mode of its action is 
the obstruction of the mediators of inflammation 
that lead to stabilization of membranes in 
lizosoms by increasing their resistance to free 

radical oxidation [24]. The administration of 
"Givalex" and "Metrodent" enable to eliminate 
pathogenic microorganisms and together with 
rational orthopaedic treatment allowed to 
consolidate the achieved results.
 Thus, our research suggests that the 
obtained biochemical oral changes in patients 
with chronic periodontitis manifest disorders of 
alveolar bone as a result of distraction of mineral 
as well as protein content of the bone due to the 
misbalance between the process of bone resorp-
tion and bone formation. The complex therapeu-
tic and orthopaedic treatment have expressively 
improved protein and mineral metabolism that 
led to clinical and radiological stabilization of 
the disease and effective pharmacological choice 
also prevented overloading with other medicinal 
products.

Conclusion 
 Taking into consideration the results of 
our study we can assume that the patients with 
chronic perodontitis of I-II degree and included 
dental defects of dental arches demonstrate the 
disorders of protein metabolism by increased 
general protein and oxyproline in oral liquid of 
the patients as well as variations in mineral 
metabolism by the increased amount of Copper 
and decreased amount of Zink plus enhanced 
activity of acid phopshatase and decline of alka-
line phosphatase (р<0,05-0,001). We have 
observed the long (up to a year) and reliable (р
<0,05-0,001) regulations of local homeostasis 
and the constant stabilization of the disease.
 Prospects of further research: we 
would like to study how the introduced by us 
complex treatment will influence oral prooxi-
dants and antioxidants.
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