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Abstract: At present, an urgent and unresolved problem is to increase osteogenesis with the help 

of a bone growth stimulator and artificial bone in the plastic of limited bone defects after tooth-

preserving operations, dental implantation, cystectomy, which was the goal of this study. The 

foregoing determined the relevance, purpose and objectives of the work performed. 
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Research methods: Experimental studies of 

plastic composite material were carried out 

on the basis of MNIL TMA. The experiments 

were carried out in strict accordance with the 

International Ethical and Scientific Quality 

Standards for Planning and Conducting 

Animal Research TPK 125-2008. 

Blood sampling for the study was 

carried out at the same time, on an empty 

stomach. Analytical measurements were 

carried out in compliance with standardized 

procedures on approved factory reagents 

with mandatory quality control on automated 

instruments, which made it possible to 

minimize errors and eliminate the influence 

of the human factor. 

For the study, venous blood was used, 

which was taken from a vein into a clean 

plastic tube. To obtain serum, blood was 

centrifuged for 15 min at 3000 rpm. To 

prepare plasma, an anticoagulant (heparin 

sodium salt, sodium citrate or 2% EDTA 

solution) was first added to the test tube. The 

resulting serum (or plasma) was transferred 

to secondary tubes, which were then loaded 

into the analyzer. 

The following indicators were 

evaluated: 

The concentration of ALT, AST, ALP, 

γGT, Tbil, Dbil, InDBil, Chol, Glu, TP, ALB, 

UREA, creatinine, Ca, Mg and P in the blood 

of the studied animals, to a certain extent, 
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reflects the physiological processes occurring 

in the jaw bones and, especially reparative 

resorption and regeneration. Thus, the 

analysis of the dynamics of these parameters 

in the blood at different periods of the study 

may indirectly indicate the stages and 

intensity of bone tissue regeneration in the 

area of the defect after surgical intervention. 

Rabbits of the Chinchilla breed were 

divided into 3 gr: 

1. Control group - an artificially 

created cavity defect was not 

filled with osteoplastic 

material. 

2. The main group - an artificially 

created cavity defect was filled 

with domestic osteoplastic 

material 

3. Control group - an artificially 

created cavity defect was filled 

with osteoplastic material 

(bioglass powder) 

Analysis of the received data: 

In Table. 1 shows the biochemical parameters 

of rabbits of the Chinchilla breed (Abrashova 

T.V. / Reference Physiological, biochemical 

and biometric indicators of the norm of 

experimental animals, St. Petersburg, 2013). 

Table. 1 - Biochemical parameters of rabbits of the Chinchilla breed. 

 
Serum alanine aminotransferase (ALT) activity was assessed in this systematic study. Alanine 

aminotransferase and aspartate aminotransferase are important enzymes found in serum and 

various body tissues. Alanine aminotransferase is an enzyme that catalyzes the conversion of 
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alanine and α-ketoglutarate to pyruvate and glutamate. Aspartate aminotransferases determine 

the reversible exchange of the amino group between glutamate and aspartate. The levels of these 

enzymes can be used as a predictive tool for diagnosing damage to the liver and other body 

tissues. Alanine aminotransferase is present in plasma and in cells. An increase in the activity of 

these enzymes in animals in plasma is associated with hepatocellular disorders. Acute liver 

diseases causing membrane damage or cell necrosis lead to a marked increase in plasma activity. 

Damaged hepatocytes leak their ALT into the extracellular space and ultimately into plasma, so 

that the activity and/or amount of ALT in animals with damaged hepatocytes will be increased 

compared to animals with normal hepatocytes [2, 3]. 

Little is known about the muscle role of ALT, but the parallel increase and subsequent 

recovery of ALT release into the bloodstream in response to muscle injury, seizures, and 

inflammation may reflect some underlying mechanisms [4]. There is an increase in the level of ALT 

and AST in the blood serum when tissues or organs of the body are damaged. 

 
 

Figure. 1 - Change in blood serum ALT in three groups of chinchilla rabbits after 1, 2, 3 

months. 
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From figure 1 it follows that the change in ALT is insignificant. Compared with the initial 

intact value of ALT after 1 month. ALT values decrease from 65 U/l by less than 10% to 56-57 U/l. 

An increase in ALT up to 3 times is considered small. ALT is considered moderately elevated, 

increased by 3-19 times against the norm. If ALT is increased by more than 20 times, such an 

increase is considered significant. Thus, tissue damage and inflammation, as well as the 

hepatotoxic effect of drugs on ALT changes, is not traced. ALT changes do not go beyond the 

reference interval of 21-78 U/l. 

Serum aspartate aminotransferase (AST) activity was assessed in this systematic study. On Fig. 8 

shows the change in serum AST in three groups of chinchilla rabbits after 1, 2, 3 months. 

 

 
Figure. 2- Changes in blood serum AST in three groups of chinchilla rabbits after 1, 2, 3 months. 

It is well known that AST is found not only in the liver, but also in the myocardium, and in skeletal 

muscles, and, in addition, in the kidneys, pancreas, and lungs [8]. Therefore, dysfunctions affecting 

these tissues may be the reason for the increase in the level of AST in the blood. Elevated levels of 

AST and ALT up to 300 units / l are considered non-specific. 
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From Fig. 8 it follows that the AST value in intact chinchilla rabbits went beyond the 

reference range (14-40 U/l) and amounted to 67.3 U/l. Compared with the AST value in intact 

chinchilla rabbits in the comparison group and the main group, there is an increase in AST by 28.5% 

to 86.5 U/l. after 2 months observations. This increase is considered insignificant. Rasool et al. [6] 

observed an increase in AST by 149% in the serum of Wistar rats when exposed to Co 

nanoparticles. AST increased in serum and simultaneously increased in tissues such as the liver and 

kidneys due to increased plasma membrane permeability. This indicates, according to the authors, 

an increase in AST synthesis as an adaptive mechanism due to chemical stress. 

In our case, the increase was 28.5%, which is insignificant. In the control group after 2 

months, observations, there is a decrease in AST by about 10%. 

Next, changes in blood biochemistry parameters such as creatine kinase (CK), lactate 

dehydrogenase (LDH), alkaline phosphatase (ALP) and γ-glutamyl transferase (GGT) in cholestatic 

damage (the latter is also sensitive to drug induction) and total protein (TP) were considered. 

On Figure. 3 shows the change in alkaline phosphatase (ALP) of blood serum in three 

groups of chinchilla rabbits after 1, 2, 3 months. 

Serum alkaline phosphatase (ALP) activity is a well-known marker of the clinical chemistry 

of hepatobiliary damage in humans and animals. In chemical toxicity studies, including pesticides, 

elevated serum ALP levels have also been used as an indicator of hepatobiliary damage in rodents 

and dogs. This increase has been used as an indicator of cholestasis in dogs [7]. In our study, the 

ALP values in the control group and the comparison group lie within the average reference values 
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indicated for rabbits [1, 5]. Changes in the control group after 1 month. research is about +5% (Fig. 

3).  

Figure. 3 - Change in alkaline phosphatase (ALP) of blood serum in three groups of chinchilla 

rabbits after 1, 2, 3 months. 

 

The analysis of other indicators were also 

within the limits of statistically acceptable 

values. 

Conclusion: Thus, according to the 

classification of substances according to the 

degree of toxicity, these materials can be 

classified as practically non-toxic substances 

(according to the results of in vivo 

administration to rabbits. 
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