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Аннотация: Были наблюдены 100 пациентов, из которых 60 были «относительно излечены» от Covid-19, а 40 не бо-
лели инфекцией. У больных, перенесших коронавирус, уровни кальпротектина в фекалиях и интерлейкина-6 в кро-
ви были достоверно выше. Это подтверждает, что пациенты с Covid-19 нуждаются в реабилитационных мероприятиях.
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Аnnotatsiya: Kuzatuvga olingan 100 ta bemorlarning 60 tasi Covid-19 o‘tkazib “nisbiy sog‘aygan” va 40 tasi ushbu infeksiyani 
o‘tkazmaganlardan iborat bo‘ldi. Ular najasida aniqlangan kalprotektin va qondagi interleykin - 6 ko‘rsatkichlari koronavirus o‘tkazganlarda 
ishonchli yuqoriligi qayd etildi. Bu Covid-19 o‘tkazgan bemorlar reabilitatsiya muolajalariga muhtoj ekanliklarini tasdiqlaydi.
Kalit so‘zlar: COVID -19, kalprotektin, interleykin -6.
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Annotation: 100 patients were observed, of whom 60 were "relatively recovered" from Covid-19 and 40 haven’t had 
the infection. In patients who have had coronavirus infection, the levels of calprotectin in feces and interleukin-6 
in the blood were significantly higher. This confirms that COVID-19 patients need rehabilitation measures
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 Introduction: It has been stated by some 
researchers, that the first wave of Covid-19 infec-
tion affected mainly the respiratory system, and 
in the second wave, the symptoms of the gastro-
intestinal system were more characteristic [5, 8].
In 2019, RNA of the coronavirus was isolated for the 
first time in the USA from the stool of a 35-year-old 
patient who came with complaints of nausea, vom-
iting, and diarrhea on the 7th day of the disease [2].
According to a number of studies, the RNA of Covid-19 
is detected from the 5th day of the disease, and its peak 
corresponds to the 11th day. In the feces of some pa-

tients, RNA is preserved even after the respiratory 
symptoms disappear and the appropriate tests from the 
respiratory organs are negative [1, 6, 7, 9, 10, 11, 12].
Moreover, although there are opinions that the detec-
tion of Covid-19 RNA in feces is not a sign of long-
term retention of the infection in the gastrointestinal 
system [7], there are other data contradictory to that. 
It is known that the coronavirus enters the body through 
angiotensin-converting enzyme (ACE 2) receptors. 
Their high expression is observed not only in alveo-
lar lung cells, but also in gastric, duodenal, and rectal 
glandular epithelial cells [3, 4, 13] and this in turn, may
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cause gastrointestinal symptoms in this infection [9].
 It is known that the evaluation of inflammatory 
processes and permeability in the intestines of patients 
with COVID-19 is of great practical importance. In re-
cent years, the use of calprotectin has been recommended 
for this purpose. Calprotectin is a small calcium-binding 
protein with a molecular weight of 36 kDa and consist-
ing of two heavy and two light polypeptide chains. The 
protein contains calcium and zinc and has an in vitro 
bacteriostatic and fungicidal effect. Calprotectin is found 
in neutrophils in abundance and makes up 60 percent of 
its cytosol fraction. It is also present in the cytoplasm of 
monocytes and macrophages. This protein is a product 
of neutrophilic granulocytes and its detection in feces in-
dicates the existence of an inflammatory process in the 
intestinal walls. Since calprotectin is considered a stable 
protein that is degraded very slowly by microorganism 
proteases, it can be detected in feces. Therefore, it is a 
reliable marker of "fecal inflammation."
 In the literature we studied, there is limited 
information on the changes observed in patients who 
"relatively recovered" from COVID-19 with comor-
bid diseases of various internal organs, including the 
gastrointestinal system. However, their timely detec-
tion and secondary prevention procedures are of great 
practical importance. Therefore, we aimed to study the 
state of digestive organs in this group of patients us-
ing calprotectin in feces and interleukin-6 in blood.
 Materials and methods of the study: In accor-
dance with the aim of the study, 100 patients with gas-
trointestinal symptoms were observed. 42 of them (42%) 
were men and 58 (58%) were women. Patients were di-
vided into 2 groups. The first group consisted of patients 
"relatively recovered" from COVID-19 with no detected 
immunoglobulin M but with gastrointestinal symptoms 
(27 men and 33 women; average age 55.06 ± 2.1 years). 
The second, i.e. control group, consisted of patients, who 
did not have Covid-19 but had gastrointestinal symptoms 
(15 men and 25 women; average age 63.4 ± 1.5 years)
The levels of calprotectin in feces and interleukin-6 in the 
blood of patients involved in the study were measured:
 Calprotectin was in feces evaluated in 
mgs by "sandwich" method (ELISA) using di-
agnostic kit RIDASCREEN Calprotectin im-
munoenzymatic test  (R-Biopharm, Germany).

In order to evaluate serum interleukin-6 (IL-6) levels, a 
package of 96 tests by the company "VECTOR-BEST 
АО"(Russia) was used. This kit is based on the quanti-
tative determination of the above-mentioned cytokine in 
human blood serum using an immunoenzymatic assay. 
For data processing, MS Excel (2016) computer pro-
gram was used. The arithmetic mean and standard 
deviation (M±m)  of all data in the following  tables 
were calculated. To determine the significance of the 
difference between groups Student’s paired and un-
paired t-tests for quantitative indices. Correlation 
analysis was done using  Pearson’s correlation coef-
ficient and confidence tables.  Differences were con-
sidered to be statistically significant when р<0.05.  
 Analysis of the study results. It is of great 
practical importance to evaluate inflammatory pro-
cesses and permeability in the intestines of patients 
with COVID-19 and to restore it. For this purpose, 
we conducted a series of special biochemical ex-
aminations in our patients before the treatment pro-
cedures and studied the correlations between them.

 The increase of cytokines in the blood of pa-
tients infected with Covid-19 has been found in a large 
number of observations. Even the term "cytokine storm" 
has been coined in medicine to describe the cause of 
death of patients suffering from coronavirus in many 
cases. However, until now, there is not enough informa-
tion on the dynamic changes of inflammatory cytokines, 
in particular interleukin-6, in patients who have clinical-
ly recovered from COVID-19. Moreover, their relation-
ship with inflammatory markers in the intestinal wall, 
in particular calprotectin, has not been studied. In our 
observation, the reliable positive correlation between in-
terleukin-6 and calprotectin confirms that inflammatory 
cytokines persist for a long time and cause inflammatory 
processes in intestinal walls even in patients who have 
clinically recovered from coronavirus infection (Fig. 1).

Figure 1. Correlation between interleukin-6 and 
calprotectin in patients clinically recovered from Covid-19.
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 Calprotectin values were 114.4±15.88 μg/g 
and 68.23±12.64 μg/g in the main and control groups, 
respectively (p<0.05; Figure 2). High levels of calpro-
tectin confirm the persistance of inflammatory pro-
cesses in the intestines even after patients recover 
from the systemic effects of the coronavirus infection. 

 In addition to the above, serum interleukin-6 
levels were on average 20.16±1.44 mmol/l in patients 
who have had and "relatively recovered" from Covid-19, 
and 11.25±1.4 mmol/l in patients in the control 
group, differences were significant (p<0.05; Fig. 2). 
 This confirms that inflammatory cytokines 
remain elevated not only during the acute period 
of the disease, but also after clinical recovery and 
means that patients need rehabilitation measures.
 Conclusion: The coronavirus infection 
directly affects the epithelia of the mucous membrane 
of the gastrointestinal tract, causing inflammatory 
processes. These changes cause an increase in 
inflammatory cytokines and the development of 
severe pathological conditions in organs. High levels 
of inflammatory cytokines and its reliable positive 
correlation with calprotectin in patients “relatively 
recoverd” from COVID-19 with no detecctablee 
immunoglobulin M were confirmed in our study as well.
Thus, it was found that in the patients who had undergone 
COVID-19 and clinically recovered from it the levels of 
calprotectin in feces and interleukin-6 in the blood were 
significantly higher compared to the not infected. This 
indicates that the inflammatory process persists in their body 
for a long time and patients need rehabilitation measures.
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