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ABSTRACT 

Biochemical and immunological methods are based on the analysis of various classes of organic and inorganic compounds 

that are defective in various hereditary diseases, primarily in hereditary metabolic diseases. Biochemical disorders, as a rule, 

precede the appearance of clinical symptoms of the disease and are more constant compared to them. The subject of 

biochemical diagnostics can be proteins, amino acids, carbohydrates, lipids, metal ions, etc., as well as their metabolites. In 

this case, various tissues and secretions of the body can be examined (blood, urine, saliva, sweat, cerebrospinal fluid, amniotic 

fluid, biopsy of muscles, skin, liver and other specialized tissues). Biochemical methods play a primary role in the diagnosis 

of hereditary metabolic disorders. In some cases, they allow the identification of heterozygous carriers of mutations. The role 

of biochemical methods of analysis is very important in conducting mass examinations of pregnant women or newborns for 

the purpose of earlier detection of hereditary diseases. The key role in the pathogenesis of any monogenic disease belongs to 

the primary biochemical defect - a protein encoded by a mutant gene. Detection and analysis of the primary biochemical 

defect, determination of the primary pathological metabolic chain - these are the main tasks of biochemical genetics, the 

solution of which is the basis for the development of pathogenetic methods for the prevention and treatment of hereditary 

diseases. No less important is the role of biochemical methods in the diagnosis of secondary disorders. For example, the 

main biochemical defect in Duchenne / Becker muscular dystrophy is a deficiency of dystrophin, a protein that connects the 

cytoskeleton of muscle cells with the extracellular matrix. 

 

 

1. INTRODUCTION 

Currently, a number of technologies and commercial applications for the detection and identification of microorganisms have 

been developed that allow the detection of nucleic acids that are part of microorganisms. Over the years, various methods 

for the detection and identification of microorganisms have been actively developed. These methods can be divided into 

three groups: - classical methods for the identification of microorganisms; - PCR methods; - high-throughput sequencing. 

Among the methods for identifying biological samples of microorganisms, the most common methods are based on the 

analysis of the DNA structure.[1] Molecular genetic methods of metagenomic analysis of the composition of the bacterial 

community allow the detection of microorganisms in food products without preliminary cultivation and isolation of species-

specific fragments from total DNA and amplification of genes encoding rRNA. Next-generation sequencing (NGS) 

collectively describes several technologies that provide massive parallel sequencing of heterogeneous DNA fragments[2]. 

This method is applicable for monitoring the microbial community, which consists of amplifying short DNA fragments using 

universal PCR primers targeting known marker genes, mainly prokaryotic 16S rRNA and fungal ITS genes[3]. 

Rapid detection of microbial pathogens and new contaminants in water samples using cost-effective biochemical and 

molecular methods Microorganisms (except for obligate intracellular parasites - rickettsia, chlamydia, viruses, and protozoa) 

are usually cultivated on artificial nutrient media, which must contain the appropriate starting materials necessary for plastic 

and energy metabolism, as well as growth factors. be complete[4]. Isolation of microorganisms from various pathological 

materials obtained from a sick person is widely used in laboratory practice for microbiological diagnostics of infectious 

diseases, in research work, as well as in the production of vaccines, antibiotics and other biologically active products of 

microbial activity[5]. Most pathogenic and opportunistic microbes are grown on nutrient media at 37 ° C for 1-2 days. 

However, some of them require a longer lead time. For example, whooping cough bacteria - after 2-4 days, tuberculosis 

mycobacteria - after 3-4 weeks[6]. 

In clinical bacteriological diagnostics, identification is carried out only for "pure cultures" of bacteria isolated from the test  
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material obtained from the patient. For this, freshly prepared artificial nutrient media are used, pre-poured into Petri dishes. 

The choice of nutrient medium for isolating a pure culture of pathogens is of paramount importance in bacteriological 

diagnostics[7]. For primary sowing, a set of media is usually used, including enrichment media, elective media, media with 

increased nutritional value for difficult to cultivate microorganisms and nutrient media for differential diagnostics. When 

identifying cultures, their generic and species identification is carried out, and, if necessary, intraspecific typing.The result 

is obtained from a set of data: 

1- Morphological, based on the identification of characteristic features of the ultrastructure of the pathogen and 

their tinctorial properties (usually Gram staining). 

2- cultural, based on the isolation of a pure culture of microorganisms on a solid nutrient medium, with the study 

of the characteristics of the grown colonies. 

3- biochemical activity of cultures. Including: oxidase and catalase activity, the ability to ferment carbohydrates 

(glucose, lactose, sucrose, maltose, mannitol, etc.) with the formation of indole, ammonia and hydrogen sulfide, 

which are products of the proteolytic activity of bacteria. Less commonly used tests are for nitrogen 

assimilation, determination of urease activity and the activity of individual specific enzymes. 

4- Immunological, 

a- Immunological, based on the detection of antigens (AG) of the pathogen or antibodies (AT) to them. 

lactose, sucrose, maltose, mannitol, etc.) with the formation of indole, ammonia and hydrogen sulfide, 

which are products of the proteolytic activity of bacteria. Less commonly used tests are for nitrogen 

assimilation, determination of urease activity and the activity of individual specific enzymes;  

b- Immunological, based on the detection of antigens (AG) of the pathogen or antibodies (AB) to them. 

lactose, sucrose, maltose, mannitol, etc.) with the formation of indole, ammonia and hydrogen sulfide, 

which are products of the proteolytic activity of bacteria. Less commonly used tests are for nitrogen 

assimilation, determination of urease activity and the activity of individual specific enzymes;  

c- Immunological, based on the detection of antigens (AG) of the pathogen or antibodies (AB) to them. with 

the formation of indole, ammonia and hydrogen sulfide, which are products of the proteolytic activity of 

bacteria. Less commonly used tests are for nitrogen assimilation, determination of urease activity and the 

activity of individual specific enzymes;  

d- Immunological, based on the detection of antigens (AG) of the pathogen or antibodies (AB) to them. with 

the formation of indole, ammonia and hydrogen sulfide, which are products of the proteolytic activity of 

bacteria. Less commonly used tests are nitrogen assimilation, urease activity and activity of individual 

specific enzymes; 

e- Immunological, based on detection of pathogen antigens (AG) or antibodies (AT) to them. Identification 

of pathogens by their antigenic properties is carried out in reactions of orientation agglutination, 

coagglutination, latex agglutination, precipitation or immunofluorescence (direct or indirect). Antibodies 

to the pathogen are determined in serological reactions: detailed agglutination reaction, indirect 

agglutination, precipitation, complement fixation, enzyme immunoassay and radioimmunoassay methods, 

etc.; 

5- molecular genetic, based on determination of specific nucleotide sequences in the DNA chain using a short 

reference DNA chain (primer). For this purpose, polymerase chain reaction (PCR), ligase chain reaction and 

their modifications, the method of genetic probes, sandwich hybridization, etc. are used. Different types and 

even varieties of microbes react differently to the same sugars.  

To identify saccharolytic enzymes, the studied bacterial culture is inoculated into Giss nutrient media, "variegated row" - 

differential diagnostic media. Giss medium is produced as a semi-liquid with a BP indicator (a mixture of water blue and 

rosolic acid). As carbohydrates, pentoses (arabinose, xylose, rhamnose), hexose (glucose, levulose, mannose, galactose), 

disaccharides (maltose, lactose, sucrose, trehalose, cellobiose, melibiose), trisaccharides (raffinose), dextrin glycogen, 

soluble starch. , alcohols with high alcohol content (glycerol, erythritol, adonitol, arabitol, mannitol, dulcitol, sorbitol, 

inositol), glucosides (salicin, esculin, coniferous acids, arbutin). The culture to be studied is inoculated by injecting a loop 

into a column of medium and incubated in an incubator at 37 ° C for a day or more, depending on the species being identified. 

The formation of acidic products is judged by the change in color of the indicator after inoculation; filling of the float with 

gas or explosion of the agar indicates gas formation from the carbohydrate. If the culture does not ferment the carbohydrate, 

the color of the indicator does not change and gas formation is not observed[8]. 

Protein media that reveal the ability of microbes to break down proteins: meat-peptone-gelatin "column", rolled horse or 

bovine serum, milk, meat-peptone broth. The proteolytic activity of the same microbe when determined on different nutrient 

media will manifest itself differently, which is due to the specificity of the enzymes. When inoculating bacteria by puncturing 
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meat-peptone gelatin, a "column" is observed in the case of protein breakdown, liquefaction of the medium. When sowing 

on a medium with coagulated serum, protein degradation is determined by dilution of the medium and the formation of 

depressions on its surface. The breakdown of milk by a microbe is detected by the enlightenment or dissolution of the initially 

curdled milk[9]. Biochemical methods aimed at identifying the biochemical phenotype of the organism. These methods allow 

diagnosing hereditary diseases caused by gene mutations. Biochemical indicators (primary protein product of the gene, 

accumulation of pathological metabolites inside the cell) more adequately reflect the essence of the disease than clinical 

symptoms. More than 1000 congenital metabolic diseases have been described using biochemical methods. The most 

common of these diseases are those associated with enzyme defects, structural and transport proteins. Enzyme defects are 

determined by determining the content of metabolic products in biological environments (for example, in urine and blood), 

which are the product of the functioning of this protein. A deficiency of the final product, accompanied by an accumulation 

of intermediate products and products of impaired metabolism, indicates an enzyme defect or deficiency in the body. 

Biochemical methods are multi-stage[9]. They require equipment of different classes. Biochemical objects can be urine, 

sweat, plasma and blood cells, cell cultures (fibroblasts, lymphocytes). Due to the variety of biochemical methods used in 

laboratory diagnostics of hereditary diseases, a certain system is used for their effective use. Biochemical diagnostics is 

carried out in two stages. At the first stage, suspected cases of the disease are selected, at the second, the diagnosis of the 

disease is clarified using more accurate and complex methods. The first stage includes qualitative and quantitative analysis 

of urine and blood for protein, keto acids, cystine and homocystine, creatinine and other indicators[10]. In fact, such studies 

can be carried out in any hospital. Indications for their use are quite wide, the cost of each analysis is low. The second stage 

is based on more accurate methods for identifying large groups of biochemical abnormalities. For example, with the help of 

thin-layer chromatography of urine and blood, it is possible to diagnose disorders of amino acid, oligosaccharide and 

glycosaminoglycan (mucopolysaccharide) metabolism. Gas chromatography is used to identify hereditary diseases of 

organic acid metabolism. With the help of hemoglobin electrophoresis, the entire group of hemoglobinopathies is diagnosed. 

Despite the complexity and high cost, biochemical methods play a leading role in the diagnosis of monogenic hereditary 

diseases. Modern high-precision technologies (liquid chromatography, mass spectrometry, magnetic resonance 

spectroscopy, Indications for the use of biochemical diagnostic methods in newborns are symptoms such as seizures, coma, 

vomiting, hypotension, jaundice, specific odor of urine and sweat, acid-base imbalance, growth retardation[11]. For example, 

in the case of phenylketonuria, the use of biochemical studies makes it possible to promptly identify pathology and begin 

specific treatment measures. In children, biochemical methods are used in all cases of suspected hereditary metabolic diseases 

(delayed physical and mental development, loss of acquired functions, a clinical picture characteristic of a disease). 

Biochemical methods are used to diagnose hereditary diseases and heterozygous conditions in adults (hepatolenticular 

degeneration, glucose-6-phosphate dehydrogenase deficiency). 

2. MOLECULAR GENETIC METHODS 

Molecular genetic methods are a large and diverse group of methods designed to identify variations (damage) in the structure 

of a DNA section (allele, gene, chromosome section) up to deciphering the primary base sequence. These methods are based 

on genetic engineering manipulations with DNA and RNA. The starting point for all molecular genetic methods is obtaining 

DNA samples. Any germ cells can be a source of genomic DNA. In practice, leukocytes, chorion, amniotic cells and 

fibroblast cultures are most often used[12]. The ability to conduct molecular genetic analysis with a small amount of easily 

accessible biological material is a methodological advantage of the methods of this group. The isolated DNA is equally 

suitable for various studies and can be stored frozen for a long time. In many cases, a small fragment of the genome is 

sufficient for successful diagnosis of a disease. The isolation of such fragments became possible due to the discovery of 

enzymes - restriction endonucleases, which cut the DNA molecule into fragments in strictly defined places. The use of these 

enzymes in the experiment allows obtaining relatively short DNA fragments in which the nucleotide sequence can be easily 

determined. Obtaining a sufficient number of such fragments is carried out by amplification (reproduction) of DNA using 

the polymerase chain reaction. A distinction is made between direct and indirect DNA diagnostics of monogenic hereditary 

diseases. In direct diagnostics, the subject of analysis is gene mutations. Currently, a variety of direct methods are used in 

DNA diagnostics. The most easily detected mutations are those that change the length of amplified DNA fragments, which 

are detected using electrophoretic analysis. Methods that can be used to analyze a unique DNA sequence are used to identify 

point mutations, small deletions and inversions in the genes being studied. An example is the sequencing method - 

determining the nucleotide sequence of DNA. Any type of mutation can be detected by direct sequencing of mutant DNA. 

For some small genes, this method is successfully used as the main method of scanning mutations. The main advantage of 

direct diagnostic methods is almost 100% efficiency. Indirect detection of mutations is used in cases where the nucleotide 

sequence of a gene is not yet known, but there is an idea of the position of the gene on the genetic map. Indirect DNA 

diagnostics boils down to the analysis of polymorphic genetic markers in sick and healthy family members. Markers must 

be located in the chromosomal region where the disease gene is located. Such markers can be DNA sections that exist in the 

population in several allelic variants. Differences can lie in the composition of nucleotides, in the number of dinucleotide 

repeats. Based on the variability of DNA marker sections, it is possible to differentiate the maternal or paternal origin of a 

specific marker variant associated with the disease gene[13]. Thanks to the analysis of polymorphic genetic markers, it is 

possible to identify and track the chromosome carrying the pathological gene in generations. The methods of indirect 
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diagnostics are the same as in direct diagnostics (obtaining DNA, electrophoresis, etc.). The main drawback of indirect 

diagnostic methods is the mandatory preliminary study of the genotype of at least one sick relative[14]. Advances in the 

study of nucleic acids and protein biosynthesis have led to the creation of a number of methods that have great practical 

importance in medicine, agriculture and a number of other industries. 

After studying the genetic code and the basic principles of storing and implementing hereditary information, the development 

of molecular biology stalled, since there were no methods to manipulate genes, isolate and change them. These methods 

appeared in the 1970-1980s. This gave a powerful impetus to the development of this field of science, which is still thriving 

today. First of all, these methods concern the production of individual genes and their introduction into the cells of other 

organisms (molecular cloning and transgenesis, PCR), as well as methods for determining the sequence of nucleotides in 

genes (DNA and RNA sequencing). These methods will be discussed in more detail below. We will start with the simplest 

basic method - electrophoresis, and then move on to more complex methods. This is the main method of working with DNA, 

which is used together with almost all other methods to isolate the desired molecules and analyze the results. Gel 

electrophoresis is used to separate DNA fragments by length. DNA is an acid, its molecules contain residues of phosphoric 

acid, which split off a proton and acquire a negative charge (Fig. 1). 

 

Fig. 1. 

Therefore, in an electric field, DNA molecules move toward the anode - a positively charged electrode. This occurs in an 

electrolyte solution containing charge carrier ions, so that this solution conducts current. A dense polymer gel (agarose or 

polyacrylamide) is used to separate the fragments. The DNA molecules become entangled in it the more strongly, the longer 

they are, so the longest molecules move the slowest, and the shortest ones the fastest (Fig. 2). Before or after electrophoresis, 

the gel is treated with dyes that bind to DNA and fluoresce in ultraviolet light, and an image of the bands in the gel is obtained 

(see Fig. 3). To determine the length of the DNA fragments of the sample, they are compared with a marker - a set of 

fragments of standard length, applied in parallel to the same gel (Fig. 4). 
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Fig. 2. 

 

Fig. 3. 

 

Fig. 4. 
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The most important tools for working with DNA are enzymes that transform DNA in living cells: DNA polymerases, DNA 

ligases, and restriction endonucleases. DNA polymerases synthesize template DNA, which allows DNA to be replicated in 

a test tube. DNA ligases stitch DNA molecules together or heal gaps in them. Restriction endonucleases, or restriction 

endonucleases, cut DNA molecules into strictly defined sequences, which allows individual fragments to be cut out of the 

total DNA mass. These fragments may in some cases contain individual genes[15]. 

The sequences recognized by restriction endonucleases are symmetrical, and breaks can occur in the middle of such a 

sequence or with a shift (in the same place in both DNA strands). 

The scheme of action of different types of restriction enzymes is shown in Fig. 1. In the first case, so-called "blunt" ends are 

obtained, and in the second - "sticky" ends. In the case of “sticky” ends of the bottom, the chain turns out to be shorter than 

the other, forming a single-strand section with a symmetrical sequence, the same at both ends[16]. 

 

Fig. 1. 

The end sequences will be the same when any DNA is digested with a given restriction enzyme, and can be re-linked because 

they have complementary sequences. They can be joined using DNA ligase to form a single molecule. In this way, fragments 

of two different DNAs can be combined to form what is called recombinant DNA. This approach is used in the molecular 

cloning technique, which allows individual genes to be obtained and introduced into cells that can produce the protein 

encoded by the gene[17]. 

Molecular cloning uses two DNA molecules - an insert containing the gene of interest, and a vector, a DNA that acts as a 

carrier. The insert is "sewn" into the vector using enzymes to produce a new recombinant DNA molecule, which is then 

introduced into host cells, and these cells form colonies on a nutrient medium. A colony is a descendant of a single cell, i.e. 

a clone, all cells in a colony are genetically identical and contain the same recombinant DNA. Hence the term "molecular 

cloning", i.e. obtaining a clone of cells containing the DNA fragment of interest. After obtaining colonies containing the 

insert of interest to us, this insert can be characterized by various methods, for example, by determining its exact sequence. 

Cells can also produce the protein encoded by the insert, When a recombinant molecule is introduced into cells, genetic 

transformation of these cells occurs. Transformation is the process of absorption by a cell of an organism of a free DNA 

molecule from the environment and its integration into the genome, which leads to the appearance in such a cell of new 

hereditary traits characteristic of the organism-donor of DNA. For example, if the inserted molecule contains a gene for 

resistance to the antibiotic ampicillin, then the transformed bacteria will grow in its presence. Before transformation, their 

death was caused by ampicillin, i.e. a new trait appears in the transformed cells[18]. 

The vector must have a number of properties: 

Firstly, it is a relatively small DNA molecule that is easy to manipulate. 

Secondly, in order for DNA to be preserved and multiplied in the cell, it must contain a certain sequence that ensures its 

replication (the origin of replication or the beginning of replication). 

Thirdly, it must contain a marker gene that ensures the selection of only those cells that have received the vector. Usually, 

these are antibiotic resistance genes - then, in the presence of an antibiotic, all cells that do not contain the vector die[19]. 

Gene cloning is most often carried out in bacterial cells, since they are easy to cultivate and quickly multiply. A bacterial 

cell usually contains one large circular DNA molecule several million base pairs long, containing all the genes necessary for 

the bacteria - the bacterial chromosome. In addition, some bacteria have small (several thousand base pairs) circular DNAs 

called plasmids (Fig. 2). They, like the main DNA, contain a nucleotide sequence that ensures the ability of DNA to replicate 
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(ori). Plasmids replicate independently of the main (chromosomal) DNA, so they are present in the cell in large numbers of 

copies. Many of these plasmids carry antibiotic resistance genes to distinguish plasmid-bearing cells from normal cells[20]. 

More commonly used are plasmids that carry two genes that confer resistance to two antibiotics, such as tetracycline and 

amicillin. Simple methods exist to isolate such plasmid DNAs free of the main bacterial chromosome DNA. 

 

 

Fig. 2. 

Transfer of genes from one organism to another is called transgenesis, and such modified organisms are called transgenic. 

By transferring genes into microorganism cells, recombinant protein preparations are obtained for medical purposes, in 

particular, human proteins that do not cause immune rejection - interferons, insulin and other protein hormones, cell growth 

factors, as well as proteins for vaccine production. In more complex cases, when protein modification occurs correctly only 

in eukaryotic cells, transgenic cell cultures or transgenic animals are used, in particular, livestock (primarily goats), which 

secrete the necessary proteins into milk, or proteins are isolated from their blood. This is how antibodies, blood clotting 

factors and other proteins are obtained. Cultivated plants are obtained by transgenesis, are resistant to herbicides and pests 

and have other useful properties. With the help of transgenic microorganisms, they purify wastewater and fight pollution, 

there are even transgenic microbes that can break down oil. In addition, transgenic technologies are indispensable in scientific 

research - the development of biology today is unthinkable without the routine use of gene modification and transfer methods. 

Biochemical methods are based on fractionation, analysis, and the study of the structure and properties of individual 

components of living matter[21]. Therefore, biochemical methods are universal methods of their use in biological, medical 

and biotechnological research. There are a number of methods of biochemical separation and purification, such as drying, 

chromatography, solvent extraction and distillation, which are an integral part of biotechnological research. For example, 

vaccine production is a complex biotechnological process that requires the extraction of protective antigens or antigen 

complexes from the grown microbial mass, purification and concentration of antigens, and the introduction of adjuvants into 

drugs [22]. Isolation and purification of antigens by traditional methods (extraction with trichloroacetic acid, acid or alkaline 

hydrolysis, enzymatic hydrolysis, salting out with neutral salts, precipitation with alcohol or acetone) are combined with the 

use of modern methods (high-speed ultracentrifugation, membrane ultrafiltration, chromatographic separation, affinity 

chromatography, including monoclonal antibodies). Using these methods, it is possible to obtain antigens of a high degree 

of purification and concentration [3]. It can be said that any vaccine is prepared by virological, biochemical and molecular 

biological methods, which together give a positive effect in the form of obtaining a vaccine with high medical and biological 

indicators. 

The virus is grown in chicken fibroblast cultures. They resort to infecting cells with small doses of the virus and early 

collection of the vaccinated culture fluid. Under these conditions, the vaccinated material is slightly contaminated with 

cellular detritus, which contributes to the concentration and purification of the virus. The virus is inactivated with formalin 

(0.005% 72 h) and heating (32 ° C). This increases its stability during subsequent concentration and purification. 

Concentration and purification are carried out using differential and zonal ultracentrifugation in a sucrose density gradient 

[1]. Let us consider in more detail the technology for obtaining a subunit antiviral vaccine. In the technology for producing 

subunit vaccine preparations, it is first necessary to develop the biomass of microorganisms by fermentation in order to have 

a sufficient volume of microbial antigens for the production of vaccines on an industrial scale. Subunit vaccines containing 
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only surface antigens of the influenza virus have high immunogenicity and weak reactogenicity[23]. These are third-

generation vaccines that achieve maximum purification of antigens from toxic impurities (including lipids). This vaccine 

contains hemagglutinin and neuraminidase and does not contain nucleoprotein proteins. It is the surface antigens that are 

important for developing immunity against influenza. Such vaccines are less reactogenic than vaccines with a split or whole 

virion. Examples of subunit vaccines are the Dutch Influvac, the German Agrippal, the Russian Grippol, etc. First, the 

epidemically relevant subtypes of the influenza virus type A or type B are determined. They are clinically isolated and cannot 

effectively reproduce in vitro[24]. 

Therefore, the genes are isolated from these viral particles, are responsible for the synthesis of hemagglutinin and 

neuraminidase and are inserted into the genome of a laboratory vaccine strain of the influenza virus, which reproduces well 

in a chicken embryo, i.e. A recombinant vaccine strain is obtained. In laboratory conditions, recombinant vaccine strains of 

the virus are obtained by infecting chicken embryos with them. The recombinant vaccine strain (these are influenza subtypes 

of type A and type B) must be sufficient for subsequent inoculation of chicken embryos on an industrial scale. In a production 

environment, tens of thousands of eggs are infected separately with each strain of the influenza virus (usually two subtypes 

of influenza A and type B are used). Incubation at 33-350C for 2-3 days. During this time, a sufficient number of viruses are 

reproduced. Using ultracentrifugation, the viral mass is isolated and usually inactivated with formaldehyde[25]. The subunits 

of hemagglutinin and neuraminidase are isolated by treating the viral particles with the detergent trimethylcetyl ammonium 

bromide and repeated ultracentrifugation and dialysis. Hemagglutinin and neuraminidase spontaneously combine into 

rosettes and are placed in a buffer solution containing potassium, sodium, calcium, and magnesium salts and very small 

amounts of a preservative to prevent microbial contamination. This procedure, consisting of a chain of biochemical reactions, 

is carried out with each of the three vaccine strains - two subtypes of type A virus and type B virus[26]. 

These strains are combined in a single syringe in a volume of 0.5 ml of solution. . The hemagglutinin and neuraminidase 

subunits are isolated by treating the virus particles with the detergent trimethylcetyl ammonium bromide and repeated 

ultracentrifugation and dialysis. Hemagglutinin and neuraminidase spontaneously combine into rosettes and are placed in a 

buffer solution containing potassium, sodium, calcium, and magnesium salts and very small amounts of a preservative to 

prevent microbial contamination. This procedure, consisting of a chain of biochemical reactions, is carried out with each of 

the three vaccine strains - two subtypes of the A virus and a type B virus. These strains are combined in a single syringe in 

a volume of 0.5 ml of solution. The subunits of hemagglutinin and neuraminidase are isolated by treating the viral particles 

with the detergent trimethylcetylammonium bromide and repeated ultracentrifugation and dialysis[27]. 

 Hemagglutinin and neuraminidase spontaneously combine into rosettes and are placed in a buffer solution containing 

potassium, sodium, calcium and magnesium salts and very small amounts of a preservative to prevent microbial 

contamination. This procedure, consisting of a chain of biochemical reactions, is carried out with each of the three vaccine 

strains - two subtypes of the A virus and a type B virus. These strains are combined in a single syringe in a volume of 0.5 ml 

of solution. calcium and magnesium and a very small amount of a preservative to prevent microbial contamination. This 

procedure, consisting of a chain of biochemical reactions, is carried out with each of the three vaccine strains - two subtypes 

of the A virus and a B virus. These strains are combined in one syringe in a volume of 0.5 ml of solution. calcium and 

magnesium and a very small amount of preservative to prevent microbial contamination. This procedure, consisting of a 

chain of biochemical reactions, is carried out with each of the three vaccine strains - two subtypes of the A virus and a B 

virus. These strains are combined in one syringe in a volume of 0.5 ml of solution[28]. 

3. CONCLUSION 

Biochemical and immunological methods are based on the analysis of various classes of organic and inorganic compounds 

that are defective in various hereditary diseases, primarily in hereditary metabolic diseases. Biochemical disorders, as a rule, 

precede the appearance of clinical symptoms of the disease and are more constant compared to them. The subject of 

biochemical diagnostics can be proteins, amino acids, carbohydrates, lipids, metal ions, etc., as well as their metabolites. In 

this case, various tissues and secretions of the body can be examined (blood, urine, saliva, sweat, cerebrospinal fluid, amniotic 

fluid, biopsy of muscles, skin, liver and other specialized tissues). Biochemical methods play a primary role in the diagnosis 

of hereditary metabolic disorders. In some cases, they allow the identification of heterozygous carriers of mutations. The role 

of biochemical methods of analysis is very important in conducting mass examinations of pregnant women or newborns for 

the purpose of earlier detection of hereditary diseases. The key role in the pathogenesis of any monogenic disease belongs to 

the primary biochemical defect - a protein encoded by a mutant gene. Detection and analysis of the primary biochemical 

defect, determination of the primary pathological metabolic chain - these are the main tasks of biochemical genetics, the 

solution of which is the basis for the development of pathogenetic methods for the prevention and treatment of hereditary 

diseases. No less important is the role of biochemical methods in the diagnosis of secondary disorders. For example, the 

main biochemical defect in Duchenne / Becker muscular dystrophy is a deficiency of dystrophin, a protein that connects the 

cytoskeleton of muscle cells with the extracellular matrix. As a result of this disorder, the level of one of the muscle enzymes, 

creatine phosphokinase, increases in the blood of patients, both at the onset of the disease and at its advanced stage. Moreover, 

the content of this enzyme is increased in 30% of heterozygous carriers of the mutation. Although this disorder is secondary, 
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the prostate test for creatine phosphokinase and its persistent increase in patients make it a convenient diagnostic marker of 

the disease. The variety of biochemical methods is huge, and they are constantly being improved. They are divided into 

qualitative, quantitative and semi-quantitative. Qualitative reactions allow you to detect an excess of intermediate metabolites 

that accumulate in hereditary metabolic diseases as a result of a block of enzymatic reactions. They are simple, inexpensive 

and quite sensitive. Urine is often used as a substrate for a qualitative reaction. Semi-quantitative and quantitative tests are 

carried out with both urine and blood. The simplest of them are measuring pyruvate, lactate, ammonium ions, measuring the 

acid-base balance. 

Conclusion: the level of one of the muscle enzymes, creatine phosphokinase, increases in the blood of patients, both at the 

onset of the disease and at its advanced stage. Moreover, the content of this enzyme is increased in 30% of heterozygous 

carriers of the mutation. Although this disorder is secondary, the prostate test for creatine phosphokinase and its persistent 

increase in patients make it a convenient diagnostic marker of the disease. The variety of biochemical methods is huge, and 

they are constantly being improved. They are divided into qualitative, quantitative and semi-quantitative. Qualitative 

reactions allow you to detect an excess of intermediate metabolites that accumulate in hereditary metabolic diseases as a 

result of a block of enzymatic reactions. They are simple, inexpensive and quite sensitive. Urine is often used as a substrate 

for a qualitative reaction. Semi-quantitative and quantitative tests are carried out with both urine and blood. The simplest of 

them are measuring pyruvate, lactate, ammonium ions, measuring the acid-base balance. 
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