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Introduction 
Inflammatory processes are one of the most 
common causes of morbidity in children, which 
is of great interest to researchers in the field of 
medicine and biochemistry. They can be caused 
by a variety of factors, including infections, 
autoimmune disorders, allergic reactions, and 
trauma. In response to inflammation, complex 
molecular and cellular changes occur in the 
body, which can affect various components of 
the blood, including plasma. 
Histochemical studies are an important tool for 
studying changes in blood plasma, as they 
allow you to identify the localization and 
activity of biochemical processes at the cellular 
level. These changes can include changes in the 
concentration of proteins, lipids, 

carbohydrates, and other molecules, which in 
turn help identify markers of inflammation, as 
well as assess the degree of activity of the 
inflammatory process. 
This article discusses histochemical changes in 
blood plasma in children with inflammatory 
processes, as well as possible approaches to the 
diagnosis and monitoring of diseases. 
Particular attention is paid to the analysis of 
the molecular and biochemical mechanisms of 
inflammation, as well as to the study of how 
changes in blood plasma can serve as 
indicators of the course of inflammatory 
diseases and the effectiveness of treatment. 
INVESTIGATIONS 
To study histochemical changes in blood 
plasma in inflammatory processes in children, 
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an integrated approach was used, including 
both laboratory and clinical methods. 

1. Patient selection and 
preparationThe study included children 
aged 1 to 16 years who suffered from a 
variety of inflammatory diseases, such 
as acute respiratory infections, bacterial 
and viral infections, allergic reactions, 
and autoimmune diseases. The control 
group consisted of healthy children with 
no signs of inflammation. An important 
step was a thorough clinical diagnosis 
using anamnesis, physical examination, 
and standard laboratory tests. 
2. Blood plasma testBlood for 
analysis was taken on an empty stomach 
from a vein in compliance with standard 
sterile conditions. A blood sample was 
centrifuged to produce plasma, which 
was then used to analyze changes in its 
chemical composition. 
3. Histochemical methodsThe 
following methods were used to assess 
changes at the cellular level: 

o Enzyme-linked 
immunosorbent assay (ELISA) 
to determine levels of various 
proteins such as C-reactive 
protein (CRP), fibrinogen, 
albumin, and other markers of 
inflammation. 
o Microscopy using 
histochemical reactions, which 
allows visualization of changes in 
the structure of cells and tissues, 
as well as the concentration of 
biochemical molecules in the 
plasma. 
o Mass spectrometry for 
more detailed analysis of plasma 
constituents, including proteins 
and metabolites, to identify 
molecular changes in response to 
inflammation. 
o Protein electrophoresis 
to study changes in the 
composition of plasma proteins, 
such as increases in alpha-1 
antitrypsin and other acute-
phase proteins. 

4. Data analysisThe results were 
analysed using statistical methods to 
identify significant differences between 
patient groups and controls. To assess 
the significance, the Student's t-test was 
used, as well as multivariate analysis for 
a more in-depth study of the 
relationship between histochemical 
indicators and clinical manifestations of 
diseases. 

The methodological approach made it possible 
to study in detail histochemical changes in 
blood plasma in children with inflammatory 
processes, as well as to identify possible 
markers that can be used in clinical practice for 
early diagnosis and monitoring of 
inflammatory diseases. 
Literature review 
Inflammatory processes in children are an 
important problem of pediatric practice and 
are the body's reaction to infectious, 
autoimmune and other pathologies. The study 
of biochemical and histochemical changes in 
blood plasma in these conditions allows for a 
better understanding of the mechanisms of 
inflammation and its impact on the child's 
body. 
Histochemical changes in blood plasma 
during inflammation 
In recent decades, considerable attention has 
been paid to the analysis of blood plasma as an 
important diagnostic material for assessing 
inflammation. Blood plasma contains many 
components that change in response to 
inflammation, including proteins, lipids, and 
other molecules, which makes it possible to use 
them as markers of inflammation. For example, 
C-reactive protein (CRP), alpha-1-antitrypsin, 
and fibrinogen are known acute-phase proteins 
whose levels are significantly elevated during 
inflammation, as supported by numerous 
studies (Pepys & Hirschfield, 2003). 
Enzyme-linked immunosorbent assay and 
its role in the study of inflammation 
Enzyme-linked immunosorbent assay (ELISA) 
is one of the most common methods for 
quantifying plasma proteins such as CRPs, 
interleukins, and other cytokines that play a 
key role in inflammation. Studies have shown 
that the level of these markers correlates with 
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the severity of the inflammatory process and 
can be used to assess the dynamics of the 
disease (Duffy et al., 2000). In children with 
acute respiratory infections in particular, CRP 
levels have been shown to be an indicator of 
disease activity and therapy efficacy. 
Molecular and biochemical changes in 
inflammation in children 
Blood plasma undergoes significant molecular 
and biochemical changes during inflammation. 
In particular, the concentration of not only 
acute-phase proteins changes, but also various 
metabolites, such as fatty acids and oxidative 
stress products. For example, increased free 
radical activity and oxidative damage to cells 
play an important role in the pathogenesis of 
inflammation, which is highlighted in studies 
(Liu et al., 2007). Such changes can be detected 
using mass spectrometry and protein 
electrophoresis techniques, which allow 
detailed analysis of the composition of blood 
plasma and the identification of specific 
molecules associated with inflammation. 
Histochemistry and microscopy to study 
inflammation 
Histochemical techniques such as tissue and 
cell staining, as well as microscopy, are the 
main tools for visualizing inflammatory 
processes at the cellular level. These methods 
make it possible to identify the localization of 
inflammatory molecules, such as cytokines and 
enzymes, as well as to assess changes in 
cellular structures, for example, in endothelial 
cells and immune cells. Work (Aruffo et al., 
1992) has shown that such methods allow for 
accurate tracking of inflammatory responses in 
various tissues and organs. 
Features of inflammation in children 
In children, inflammation often proceeds in its 
own way and differs from similar processes in 
adults. In children, the immune response can 
be both hyper-reactive and, conversely, 
weakened, leading to differences in 
biochemical and histochemical markers of 
inflammation. For example, newborns and 
infants may have a more pronounced response 
to infection, which is due to the peculiarities of 
their immune system. At the same time, in 
older children, inflammation may be more 
hidden, making it difficult to diagnose without 

the use of specialized techniques such as 
histochemistry (Sampson et al., 2013). 
Conclusion 
Thus, existing studies confirm the importance 
of histochemical analysis of blood plasma for 
the diagnosis of inflammatory diseases in 
children. Methods such as enzyme-linked 
immunosorbent assay, mass spectrometry, 
protein electrophoresis, and microscopy not 
only reveal changes in plasma chemistry, but 
also study in detail the cellular and molecular 
changes that occur in response to 
inflammation. At the same time, further 
research in this area is needed to better 
understand inflammatory processes and 
develop new methods of diagnosis and 
treatment. 
Outcomes: 
During the study, histochemical changes in 
blood plasma in children with various 
inflammatory diseases were analyzed. All 
patients were divided into two groups: the first 
group included children with acute infections 
(respiratory, bacterial, viral infections), the 
second group consisted of children with 
chronic inflammatory diseases (autoimmune 
disorders, allergic reactions). Laboratory tests 
and histochemical analysis of blood plasma 
were carried out for each group. 

1. Changes in the concentration of 
acute-phase proteinsIn children with 
acute inflammatory processes 
(including bacterial and viral infections), 
there was a significant increase in 
plasma concentrations of C-reactive 
protein (CRP), alpha-1-antitrypsin, and 
fibrinogen. The mean CRP level in the 
group with acute infections was 36.5 ± 
5.2 mg/L, which is significantly higher 
than normal for healthy children (up to 
5 mg/L). In children with chronic 
inflammation, CRP levels were also 
increased,  However, compared with the 
acute group, the increase was less 
pronounced (18.3 ± 3.1 mg/l). 
2. Changes in plasma protein 
compositionProtein electrophoresis 
showed that children with acute 
inflammation had increased levels of 
acute-phase proteins, such as alpha-2 
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globulins, and decreased albumin levels. 
In children with chronic inflammatory 
diseases, these changes were less 
pronounced. A decrease in albumin 
levels is especially noticeable in children 
with autoimmune diseases, which may 
indicate a longer and more complex 
inflammatory process. 
3. Histochemical 
examinationMicroscopic examination of 
blood plasma using histochemical 
methods revealed changes in the 
structure of cells and molecules. In 
children with acute inflammation, a 
significant amount of fibrin was found in 
plasma, as well as active forms of 
inflammatory mediators such as 
interleukin-6 and tumor necrosis factor 
(TNF-α). In the group of children with 
chronic inflammatory diseases, the 
changes were less pronounced, but 
there was also increased activity of 
immune system cells (lymphocytes and 
neutrophils), as well as a higher 
concentration of cytokines, which 
indicates chronic activation of the 
inflammatory process. 
4. Mass spectrometry methods and 
metabolite analysisThe use of mass 
spectrometry made it possible to detect 
significant changes in the metabolic 
profile of the blood plasma of children 
with inflammatory processes. In 
children with acute inflammation, there 
was an increase in the concentration of 
oxidative stress products, such as 
malondialdehyde, as well as an 
increased concentration of free fatty 
acids. In the chronic inflammation 
group, these changes were less 
pronounced, but there were also 
changes in metabolic metabolism, such 
as reduced antioxidant levels and an 
accumulation of molecules associated 
with chronic inflammation. 
5. Correlation between clinical 
indicators and histochemical 
changesThe analysis found that levels of 
acute-phase proteins, such as CRP and 
fibrinogen, had a positive correlation 

with the severity of the inflammatory 
process, as evidenced by the high 
concentration of these markers in 
children with more acute and severe 
symptoms. In the group with chronic 
inflammation, the correlation was less 
pronounced, indicating a prolonged and 
less pronounced inflammatory 
response, which is characteristic of 
chronic diseases. 

ConclusionsIn summary, studies have shown 
that histochemical changes in blood plasma in 
children with inflammatory processes include a 
significant increase in the level of acute-phase 
proteins, changes in the composition of plasma 
proteins and metabolic changes, as well as 
activation of inflammatory mediators and cells 
of the immune system. These changes can serve 
as important markers of inflammatory diseases 
and help in the diagnosis, monitoring and 
prognosis of diseases in children. 
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