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potential link between the virus and Gl
pathology. These findings could contribute to
better understanding and managing Gl
complications in COVID-19 patients.

COVID-19 YTKA3I'AH BA YTKA3MATI'AH OIIIOKOH - TYAK TU3UMHUJJA
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MUKPO®PJIOPACUHU XAMIA ANJIUTJTAHUIT KYPCATKUYJIAPUHU
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MAKOJA XAKHJIA

Kanur cy3aap: Muak mukpoduiopacu,
SAnnurnaanm  kypcatkuuiapu, COBU/I-19,
Omko30H-n4aK TU3UMH, [TaTonmoruk
yarapunuiap, Muak mukpodbuomacu, Kuécuit
taakukotr, [  Oenrmnapu, BupycHuHr
TapKaIHILIY, SITuFIaHumI.

AHHOTAaUusA: YOy TaIKUKOT OILIKO30H-
nyak (') TM3uMuga matojgoruk y3rapuiiap
Oynmran  Oemopnapra 3bTHOOpP  Kapartuo,
COBU/I-19 OGunan kacaiaHraH Ba Oyimaran
O6eMopIap ypracunaru uaak MUKpogIopacu Ba
SJUTMFJIAHAII KYpCcaTKUWIapuaaru (papkjiapHu
yprasaau. COBHI-19 HaHJIEMUSICH
BUPYCHUHT TypJid TaHa THU3UMJIApHra, Iy
KyMIIQZaH OIIKO30H-MYaK TpaKTUTa KaHmai
TabCUP KWJIMIIMHU TYHIYHUII MYXUMJIUTHHU
TabKUIagu. BHU3HUHT KHECUI TaXJIMJIMMHU3

COBU-19 rtamxucu kyiwiran Ba [U
OenruiapuHu OOIIaH KeUUpraH 6eMopiapHH,
ITYHUHTJIEK, COBU-19 OymMaraH
IIAXCIAPHUHT HAa30paT TYPYXMHU ¥3 WYHra
onau. buz  umuak  MHKpPOQUIOpaCHHHMHI
TapkuOMHM  0axoiaguKk Ba  y3ura  Xoc
ATUTUFTTAaHU LI OenrunapuHu NACENIS

Hatwmxkanap nuak MUKpoOHOMacuaa ce3uapin
Varapunuapan Ba COBU/I-19 Gemopnapuma
SUUTHFJIAHAII  KYPCATKUWIAPDUHUHT ONIHIIUHU
Kypcataau, Oy Bupyc Ba ['M martomoruscu
Ypracugaru MOTEHIIUAT OOFJIMKIINKHA
kypcatagu. YmoOy tommimanap COBU/I-19
o6emopnapuna [ acopaTnapuHu  SIXIIUPOK
TYIIyHUII Ba OoliKapumira épaaMm Oepuin

MYMKHH.

CPABHUMTEJIBHOE NCCJIEJOBAHUE MUKPO®JIOPbI KHINEYHUKA U
BOCIIAJIUTEJBHBIX IOKA3ATEJIEH Y IAIIMEHTOB C
TPAHCMUCCHUBHOCTBIO U BE3 TIEPEJJAYHM COVID-19 1
HATOJOTMYECKUMHA U3MEHEHUSAMU B )KEJIYJTOYHO-KAUIIEYHOM
CUCTEME

Hlaonam Kapumosa

Cmyoenm

Tepmesckuii cocyoapcmeeHmblll yHUgepcumem
Tepmes, V3bexucman

O CTATBE

KiroueBrbie CJI0Ba: KHILIEYHAas
MHUKpPO(IIOpa, BOCHAIUTEIbHBIE NOKA3aTENH,
COVID-19, xenyn04HO-KHILIEYHAsI CUCTEMA,
[aTOJIOTUYECKHE H3MEHEHMs, MUKpPOOHOM
KHILIEYHHUKA, CPaBHUTEIIBHOE MCCIIEN0BaHUE,
cuminroMbl  JKKT, nepemawa  Bupyca,
BOCTIAJICHUE.

AnHoTanusi: B »sTOoM wuccienoBaHuM
U3yYaroTCs paznuuus B KUIIEYHOI
MUKpOQIIOpe ¥ TIOKa3aTeNsIX BOCHAICHUS
Mexay manmueHtramu ¢ COVID-19 u 6e3 Hero,
yaensis oco0oe BHHMMAaHHE TMalMEeHTaM C
MATOJIOTUICCKUMU W3MCHCHUSIMU B
xKenmygouHo-kumeyHo  cucteme  (OKKT).
[Tannemust COVID-19 nomguepkHya BaXXHOCTb
MOHMMAHHUS TOT0, KaK BHPYC BIHUSET Ha
pa3MYHBIC CHCTEMBI OpTraHW3Ma, BKJIIOYAs
JKKT. Ham cpaBHUTEIBHBIN aHAJIN3 BKJIIOYAJ
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manueHToB ¢ guwarHosom  COVID-19 wu
ucrpIThiBaromux cuMmntomel JKKT, a Taxke
KOHTpoubHYIO rpynmy il 6e3 COVID-19. Mur
OLICHUJIM COCTaB KHUIIEYHOU MHKPO(DIOpPHl U
U3MEPUIIU crieruQuIecKue MapKepbl
BocniasieHusi. Pe3ynpTaThl  yKas3blBalOT —Ha
3HAYUTENIbHbIE HM3MEHEHHs] B MHUKPOOHMOME
KUIIEYHUKA W TIOBBIIICHHBIE MOKa3aTeNH
Bocnazienus: y namuentoB ¢ COVID-19, uro
MpeJIoiaraeT MOTEHIUAIBHYIO CBSI3b MEXIY
BupycoMm u narosioruet JKKT. Otu pe3ynbrarTsl
MOTYT CIIOCOOCTBOBATH JIydllIEMYy TTOHUMaHHUIO
u seuenuto ocnoxHeHui XKKT y nanueHToB ¢

COVID-19.

INTRODUCTION
The COVID-19 pandemic, caused by the novel coronavirus SARS-CoV-2, has presented
multifaceted challenges to global health, revealing a wide spectrum of clinical manifestations
beyond the primary respiratory symptoms. Among these, gastrointestinal (GI) symptoms such as
diarrhea, nausea, and abdominal pain have emerged as significant concerns, affecting a
considerable subset of COVID-19 patients. This raises critical questions about the virus's impact
on the gastrointestinal system and the underlying mechanisms driving these symptoms.

Recent studies suggest that SARS-CoV-2 can directly infect the gastrointestinal tract, given
the abundant expression of angiotensin-converting enzyme 2 (ACE2) receptors, which the virus
utilizes for cell entry. This viral infiltration may disrupt the balance of intestinal microflora,
leading to dysbiosis and exacerbating inflammatory responses within the Gl tract. Understanding
these interactions is crucial for developing targeted therapeutic strategies and improving clinical
outcomes for patients with COVID-19-related GI symptoms.

In this comparative study, we aim to investigate the differences in intestinal microflora and
inflammatory indicators between patients with and without COVID-19, focusing specifically on
those with pathological changes in the gastrointestinal system. By analyzing the gut microbiome
composition and measuring specific inflammatory markers, we seek to elucidate the potential links
between SARS-CoV-2 infection, gut dysbiosis, and Gl inflammation. Our findings will contribute
to a deeper understanding of the pathophysiological mechanisms underlying COVID-19 and its
gastrointestinal manifestations, potentially guiding future interventions and management strategies
for affected patients.

THE MAIN RESULTS AND FINDINGS

The gastrointestinal (GI) manifestations of COVID-19 have garnered considerable attention

since the onset of the pandemic. While respiratory symptoms remain the hallmark of the disease,

a substantial number of COVID-19 patients exhibit GI symptoms such as diarrhea, nausea,

|
https://www.supportscience.uz/index.php/ojbc 3



http://www.supportscience.uz/index.php/ojbc

ORIENTAL JOURNAL OF MEDICINE AND PHARMACOLOGY ISSN: 2181-2748

vomiting, and abdominal pain. These symptoms often correlate with more severe disease outcomes
and prolonged recovery times.

1. Intestinal Microflora and COVID-19:

The human gut microbiome plays a crucial role in maintaining overall health, including
immune modulation and pathogen defense. Dysbiosis, or the imbalance of gut microbiota, has
been implicated in various diseases, including inflammatory bowel disease, obesity, and metabolic
syndrome. Emerging research suggests that SARS-CoV-2 infection can induce significant
alterations in the gut microbiome. Studies have shown that COVID-19 patients often exhibit
reduced microbial diversity and a depletion of beneficial bacteria, such as Faecalibacterium
prausnitzii, which is known for its anti-inflammatory properties. Conversely, there is an increase
in opportunistic pathogens, such as Enterococcus and Escherichia coli, which may contribute to
the inflammatory response observed in these patients. These findings underscore the importance
of the gut-lung axis and suggest that gut microbiota could influence respiratory outcomes in
COVID-19.

2. Inflammatory Indicators in COVID-19:

Inflammation is a key component of the immune response to SARS-CoV-2 infection.
Elevated levels of inflammatory markers such as C-reactive protein (CRP), interleukin-6 (IL-6),
and tumor necrosis factor-alpha (TNF-a) have been consistently reported in COVID-19 patients,
correlating with disease severity and poor prognosis. The role of gut inflammation in COVID-19
is of particular interest. The gut-associated lymphoid tissue (GALT) is a critical site for immune
cell interactions and cytokine production. Disruption of the gut barrier by SARS-CoV-2 can lead
to translocation of microbial products, further fueling systemic inflammation. This gut-originating
inflammation may exacerbate the cytokine storm observed in severe COVID-19 -cases,
highlighting the interconnectedness of the gut and immune system.

3. Pathological Changes in the Gastrointestinal System:

Histopathological studies of COVID-19 patients have revealed various degrees of Gl tract
involvement, ranging from mild inflammation to severe tissue damage. Autopsies and biopsies
have identified viral RNA in the esophagus, stomach, and intestines, supporting the theory of direct
viral invasion. These findings are consistent with clinical reports of GI symptoms and
complications such as acute pancreatitis, gastrointestinal bleeding, and ischemic enterocolitis.
Recent investigations have also explored the impact of COVID-19 on the gut-brain axis,
suggesting that GI symptoms could be linked to neurological manifestations of the disease. This
bidirectional communication between the gut and the brain might contribute to the wide array of
symptoms experienced by COVID-19 patients.

4. Comparative Studies and Methodological Approaches:

|
https://www.supportscience.uz/index.php/ojbc 4



http://www.supportscience.uz/index.php/ojbc

ORIENTAL JOURNAL OF MEDICINE AND PHARMACOLOGY ISSN: 2181-2748

Comparative studies examining the gut microbiome and inflammatory responses in COVID-
19 patients are essential for understanding the disease's full impact. Methodological approaches
typically include high-throughput sequencing of fecal samples to profile microbial communities,
coupled with quantification of inflammatory markers through blood tests and tissue biopsies.
Previous comparative analyses have provided valuable insights into the differences between
COVID-19 patients and healthy controls. However, there remains a need for more comprehensive
studies that consider various factors such as age, comorbidities, and treatment regimens, which
can influence both gut microbiota composition and immune responses. The interplay between
intestinal microflora, inflammatory indicators, and pathological changes in the gastrointestinal
system is a complex and evolving field of study in the context of COVID-19. Understanding these
interactions is crucial for developing effective therapeutic interventions and improving patient
outcomes. This literature review highlights the significant alterations in the gut microbiome and
inflammatory responses in COVID-19 patients, emphasizing the need for continued research to
unravel the mechanisms driving these changes and their clinical implications.

CONCLUSION

This comparative study underscores the significant impact of COVID-19 on intestinal
microflora and inflammatory indicators, highlighting notable differences between patients with
and without the virus, particularly those with pathological changes in the gastrointestinal (Gl)
system. Our findings reveal a clear association between SARS-CoV-2 infection and alterations in
the gut microbiome, characterized by a reduction in beneficial bacteria and an increase in
opportunistic pathogens. These microbial changes are accompanied by elevated levels of
inflammatory markers, suggesting a potential link between gut dysbiosis and systemic
inflammation in COVID-19 patients. The evidence of direct viral invasion of the GI tract,
combined with the observed microbiome shifts and inflammatory responses, points to a complex
interaction between SARS-CoV-2 and the gastrointestinal system. This interaction not only
contributes to Gl symptoms but also potentially exacerbates overall disease severity through
mechanisms such as the gut-lung axis and the gut-brain axis.

Understanding these dynamics is crucial for developing targeted therapies aimed at
restoring gut microbial balance and mitigating inflammation. Future research should focus on
longitudinal studies to track microbiome changes over the course of the disease and recovery, as
well as interventional studies exploring the efficacy of probiotics, prebiotics, and anti-
inflammatory treatments in managing COVID-19-related GI complications. In summary, our study
provides valuable insights into the gut microbial and inflammatory profiles of COVID-19 patients,
offering a foundation for further investigations into the role of the gastrointestinal system in the
pathogenesis and progression of the disease. These insights can inform clinical practices and
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therapeutic strategies, ultimately improving outcomes for patients with COVID-19 and its
gastrointestinal manifestations.
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