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Spleen Damage in Coronavirus Infection
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Abstract: According to statistics, 96% of those with severe COVID-19 have lymphopenia, that is, a
decrease in the absolute number of lymphocytes in the blood. One of the reasons is the ability of SARS-
CoV-2 to directly affect the tissues of lymphoid organs: the spleen and lymph nodes of the mediastinum,
which was proven during the autopsy of deceased patients. In addition, it has been proven that
coronavirus can affect lymphocytes and induce their apoptosis through signaling pathways. The
mechanisms of spleen damage in COVID-2019 are poorly understood. This review focuses on spleen
damage in coronavirus infection.
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Relevance. On March 11, 2020, WHO declared a pandemic of severe acute respiratory syndrome (SARS)
caused by type 2 coronavirus (SARS-CoV-2), coining the term coronavirus disease 2019 (COVID-19) [1].
The source of SARS-CoV-2 has not yet been accurately determined, although there are suggestions about the
zoonotic nature of the infection [2]. Person-to-person transmission occurs through close contact with an
infected person pathogen by airborne droplets and dust into the respiratory tract, contact and fecal-oral
transmission routes are also described [3]. The average age of patients is approximately 51 years, the most
severe forms developed in patients 60 years of age and older. Among the patients, the following comorbidities
were often noted: diabetes mellitus (20%), arterial hypertension (15%), other cardiovascular diseases (15%).
The clinical picture is characterized fever, dry cough, shortness of breath, muscle pain, skin rash. The clinical
spectrum of COVID-19 infection varies from asymptomatic or oligosymptomatic forms to clinical conditions
characterized by respiratory failure, with the development of systemic manifestations in the form of sepsis,
septic shock and multiple organ dysfunction syndrome (MODS), requiring mechanical ventilation and support
in the intensive care unit. therapy [1]. Most publications noted that the average age of patients was 58-59
years and was predominantly in the range from 15 to 89 years. Some authors noted that no significant gender
differences were found, other studies noted that there is a lower prevalence of the disease in females (56% of
men) [1, 2].

A mild form of coronavirus can also lead to serious consequences for the body. This conclusion was made by
the British researchers of the Coverscan group. They analyzed more than 200 patients with mild COVID-19
and found that almost 70% of them had damage to one or more organs. In particular, we are talking about the
lungs, heart and pancreas. Also, the virus often affected the kidneys, liver and spleen.Coronavirus penetrates
from the lungs to other organs, spreading with blood and lymph, Russian scientists from the Federal State
Budgetary Institution National Research Center for Hematology, Peoples' Friendship University of Russia and
Moscow State University named after M.V. Lomonosov. However, severe impairment of liver, kidney and
heart functions in COVID-19 is not always caused by direct infection of these organs with SARS-CoV-2.
Adkhamjon Abdullaev, one of the authors of the work, a senior researcher at the Laboratory of Molecular
Hematology at the National Medical Research Center for Hematology, told Gazeta.Ru in more detail about
the results of the study published in the journal Viruses. “The study is devoted to the quantitative assessment
of viral load in the tissues of the lungs, lymph nodes of the mediastinum, heart, liver, kidneys, spleen and
brain,” the scientist said.
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Earlier studies were limited to simply detecting infection in tissues, without quantifying viral load. The
researchers decided to clarify what level of viral load is needed for SARS-CoV-2 to spread from the lungs to
other organs.

Scientists analyzed tissue samples from 36 patients who died from COVID-19. In 30.5% of patients, the virus
was present only in the lungs, and in 63.9%, several organs were affected at once. SARS-CoV-2 RNA was
found in 86.9% of cases in the lymph nodes, in 56.5% of cases in the heart, in 52.2% in the spleen, in 47.8%
in the liver, in 26% in kidneys and in 13% of cases - in the brain. The study showed that the spread of
coronavirus particles from the lungs to other organs was typical mainly for patients who had an exudative
(initial) phase of inflammation in the lung tissue and a high viral load of SARS-CoV-2.

Scientists from the National Medical Research Center for Hematology and Moscow State University, together
with Russian colleagues, have found out how SARS-CoV-2 reduces the number of lymphocytes.

And now Russian scientists have proven another mechanism of lymphocyte damage - direct infection of
immune cells with SARS-CoV-2 viral particles.

For the study, scientists used tissue from the lungs and lymph nodes of 36 patients who died from
coronavirus. RNA was isolated from them, which was then converted into complementary DNA through
reverse transcription. To assess the spread of coronavirus in tissues, experts used PCR.

Patients were divided into three groups according to the level of coronavirus in tissues and organs. The first
group included three patients whose tissues did not contain SARS-CoV-2, and the second group included
three patients with disseminated coronavirus lung disease. In patients from the third group, covid affected the
lymph nodes and spleen.

It turned out that patients from the second group, on average, were admitted to the hospital 18.5 days before
death, and the level of lymphocytes was reduced in 58.3% of them. Patients from the third group died within 7
days after being admitted to the hospital, and lymphopenia occurred here in 71.4% of cases. Scientists
attribute this to a higher viral load in patients of the third group.

At the same time, scientists found correlations between the severity of lymphopenia and viral load in the
lymph nodes and spleen. Lymphocyte deficiency was also observed in those patients whose lymph nodes and
spleen were not affected by the virus, while some patients with affected organs did not have lymphopenia.

However, transmission electron microscopy allowed scientists to make another unexpected discovery: they
found virions directly inside lymphocytes. A vesicle with numerous SARS-CoV-2 virus particles was found in
the cytoplasm of one of the lymphocytes. This is the first known case of direct coronavirus infection of
lymphocytes in patients with COVID-19, the researchers said.

The results of the study confirm the hypothesis that the cause of lymphopenia may not be damage to the
lymphatic tissues, but the ability of SARS-CoV-2 to penetrate directly into lymphocytes and actively multiply
inside them, exerting a cytotoxic effect.

Literature.

1. Abdulloyevich S. A., Abdulloyevna S. L. TO ESTABLISH THE Morphofunctional Features of Changes
in The Cellular Composition of the Lymphoid Tissue of the Spleen //ResearchJet Journal of Analysis and
Inventions. — 2022. — T. 3. — Ne. 1. — C. 104-111.

2. Nuriddinov Asliddin Mehriddinovich MORPHOLOGICAL CHANGES OF HEART IN 3-MONTH-OLD
NONBREED RATS UNDER THE INFLUENCE OF AN ENERGY DRINK // Web of Scientist:
International Scientific Research 3 (10), 2022, 307-313

© 2022, IJHCS | Research Parks Publishing (IDEAS Lab) www.researchparks.org | Page 2

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



(o RESEARCH INTERNATIONAL JOURNAL OF HUMAN COMPUTING STUDIES

\\PARKS - -
AN\ _2 https://journals.researchparks.org/index.php/IJHCS  e-ISSN: 2615-8159 | p-ISSN: 2615-1898

Volume: 04 Issue: 12 | Dec 2022

10.

11.

12.

13.

14.

15.

16.

RI Israilov, BA Sanoev, AZ Olimova Pathologically Undifferentiated Placental Morphology in Primary
Placental Insufficiency // American Journal of Medicine and Medical Sciences. Volume: 10 Issue: 09 |
2020. 660-663 p

Sanoev Bakhtiyor Abdurasulovich MORPHOLOGICAL AND MORPHOMETRIC
CHARACTERISTICS OF THE PLACENTA IN NORMAL PREGNANCY.// DEVELOPMENT OF A
MODERN EDUCATION SYSTEM AND CREATIVE IDEAS FOR IT, REPUBLICAN SCIENTIFIC-
PRACTICAL ONLINE CONFERENCE ON "SUGGESTIONS AND SOLUTIONS" Issue: 06 | 2020. 94-
9% p

BA UCaHoeB, THI Hwuésosa, HNU XuxmaroBa MAKPO-U MUKPOCKOIIMYECKUE ITPOABJIEHUA
JJEMUOMUOM MATKMU // Hoserit aens B meaunuae. Homep 2 . 2020. C. 526-528

Sanoyev Bakhtiyor Abdurasulovich, Olimova Aziza Zokirovna. Pathology of Precancerous Conditions of
the Ovaries in Women of Reproductive Age. // Volume: 01 Issue: 06 | 2021.

Aziza Zokirovna Olimova, Sanoyev Bakhtiyor Abdurasulovich. OVARIAN DISEASES IN AGE OF
REPRODUCTIVE WOMEN: DERMOID CYST. // Volume: 01 Issue: 06 | 2021. 154-161 p

Aziza Zokirovna Olimova, (2021, July). COMPARATIVE CHARACTERISTICS OF THE
MORPHOLOGICAL PARAMETERS OF THE LIVER AT DIFFERENT PERIODS OF TRAUMATIC
BRAIN INJURY. // In Euro-Asia Conferences (pp. 139-142).

Aziza Zokirovna Olimova. Yactora Berpeuaemoctt Muombl Matku Y Kennn B PenpoaykruBHOM
Bospacte. / JOURNAL OF ADVANCED RESEARCH AND STABILITY (JARS). Volume: 01 Issue: 06
| 2021. 551-556 p

Aziza Zokirovna Olimova. PEITPOJYKTUB EILJIATY DPKAKJIAPJIA BEITYIUTJIMK CABABJIAPU:
BYXOPO TYMAHMU SITMAEMUOJIOI'UACH. // SCIENTIFIC PROGRESS. 2021 i1 499-502p

Aziza Zokirovna Olimova. MACRO- AND MICROSCOPIC STRUCTURE OF THE LIVER OF THREE
MONTHLY WHITE RATS. // ACADEMIC RESEARCH IN EDUCATIONAL SCIENCES /2021 i. 309-
312 p

Aziza Zokirovna Olimova. Cytological screening of cervical diseases: pap test research in the bukhara
regional diagnostic center for the period 2015-2019 // Web of Scientist: International Scientific Research 3
(7), 2022, 121-128

OA Zokirovna Technique for cutting biopsy and surgical material in the practice of pathological anatomy
and forensic medicine // Web of Scientist: International Scientific Research Journal 3 (7), 2022, 116-120

Sadiev Erali Samiyevich, Namozov Farrux Jumayevich ENDOSCOPIC INTERVENTIONS AND
OZONE THERAPY IN THE COMPLEX TREATMENT OF PATIENTS WITH MECHANICAL
JAUNDICE AND CHOLANGITIS WITH CHOLEDOCHOLITHIASIS. ResearchJet Journal of Analysis
and Inventions. 2021. 9(2),22-27

Sadiev Erali Samiyevich, Isroilov Rajabboy lIsrailovich T'VJAKJIAP TACOAU®UI VIUMUJIA
IOPAK YTKA3YBUU UVYJIJIAPU ITATOMOPOOJIOT'USCHU. Central asian journal of medical and
natural sciences. 2(5),152-156

Sadiev Erali Samiyevich PATHOMORPHOLOGY OF THE CARDIAC TRACT IN ACCIDENTAL
MORTALITY OF INFANTS. WEB OF SCIENTIST:INTERNATIONAL SCIENTIFIC RESEARCH
JOURNAL. Volume 2, Issue 10, Oct., 2021.64-70

© 2022, IJHCS | Research Parks Publishing (IDEAS Lab) www.researchparks.org | Page 3

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



\

(o RESEARCH INTERNATIONAL JOURNAL OF HUMAN COMPUTING STUDIES

\3\\' PARKS https://journals.researchparks.org/index.php/IJHCS  e-ISSN: 2615-8159 | p-ISSN: 2615-1898

Volume: 04 Issue: 12 | Dec 2022

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

Sadiev  Erali  Samievich, Jurayeva Gulbaxor Bakhshilloyevna BRONCHOPULMONARY
COMPLICATIONS AFTER HEART SURGERY WITH CONGENITAL DEFECTS.
INTERNATIONAL JOURNAL FOR INNOVATIVE ENJINEERING AND MANAGEMENT
REWSEARCH. Vol 10 Issue01, Jan2021.320-323

Sadiev Erali Samievich, Sanoyev Bakhtiyor Abdurasulovich HEART DISEASES IN FORENSIC
MEDICAL PRACTICE: SUDDEN CARDIAC DEATH // World Bulletin of Public Health- VVolume-8,
March 2022. P. 76-79

Sadiev Erali Samievich, Sanoyev Bakhtiyor Abdurasulovich HEART DISEASES IN FORENSIC
MEDICAL PRACTICE: SUDDEN CARDIAC DEATH// «Tu66uérna sturu kyn» 2 (40) 2022. P. 26-30.

Sadiev Erali Samievich, Sanoyev Bakhtiyor Abdurasulovich HEART PATHOLOGY IN THE
PRACTICE OF FORENSIC MEDICAL AUTOPSY:CARDIOSCLEROSIS // «Tu66uérna ssaru KyH» 2
(40) 2022. P. 31-34.

Kanpiposa, JI. B., & Paxumosa, I'. III. (2021). Hexotoprie Acnektsl Coctosiuusi DHIOKpUHHBIX JKené3

benbix Kpeic ITocne Yepernnno-Mo3sroroit TpaBmel. Central Asian Journal of Medical and Natural Science,
254-257.

Kamgupona Jlaitno BamxanosHa, Hoaupanuaos JlocToH Mup3zoxugoBud, OCOOEHHOCTH
MaToQpU3UOJOTHISCKOT0 TEYCHHUsS CUHApoMma JumrensHoro caaBimmBanus, BARQARORLIK VA

YETAKCHI TADQIQOTLAR ONLAYN ILMIY JURNALLI: Vol. 2 No. 4 (2022): 13-17.

Kamnposa Jlaitno BammkanosHa, Maxmynos IHoxpyx Coxnbosud MATO®U3NOJIOT MYECKUI
HOAXO N3YHEHMS TOPHOU BOJIE3HU // Vol. 2 No. 4 (2022): BAPKAPOPJIMK BA ETAKYU
TAIAKUKOTIIAP OHJIAVH UJIMHNN XYPHAJIN

Kammposa, Jlaiino Bammkanosna, Temupos, Tumyp Mxtusposuu ITATO®U3NOJIOTMYECKUIM
noaxoJ WM3YUYEHUSA DIIEKTPOTPABMBI // ORIENSS. 2022. Ne Special Issue 4-2. URL:
https://cyberleninka.ru/article/n/patofiziologicheskiy-podhod-izucheniya-elektrotravmy (m1ara obparenus:
05.11.2022).

Jlaiino BammxanoBHa Kaauposa MHTEPAKTUBHBII METOJ] « BJUI[ OIIPOC» IIPU
IMPEINIOAABAHNU TIPEAMETA TTATOJIOTUYECKAS ®U3UOJIOTUA, HA TTPUMEPE TEMBI:
«BOCIIAJIEHUMEY // Scientific progress. 2022. Ne2. URL: https://cyberleninka.ru/article/n/interaktivnyy-
metod-blits-opros-pri-prepodavanii-predmeta-patologicheskaya-fiziologiya-na-primere-temy-vospalenie
(mata obpamenus: 05.11.2022).

Kanuposa JLB. OCOBEHHOCTH MAKPOCKOITMYECKOH XAPAKTEPUCTHUKHU
HAJITIOYEYHUKOB 3-MECSYHbBIX BEJIBIX KPBIC ITOCJIE TSKEJIOM YEPEITHO-MO3I'OBOI
TPABMGBI // V3BEKUCTOH PECITYBJIMKACU COFJIMKHU CAKJIALL BASUPJIUTU TOLIKEHT
TUBBUET AKAJIEMMSICHU . Bectauk TMA Ne 3, 2022 . C. 80.

© 2022, IJHCS | Research Parks Publishing (IDEAS Lab) www.researchparks.org | Page 4

Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



