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5. Severe acute respiratory syndrome-related coronavirus-2
6. Coronavirus Disease-2019
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2. Spike glycoprotein

5. Envelope

8. Alanine aminotransferase
11. Lactate dehydogenase
14. Broncho alveolar lavage

1. Nucleocapsid

4. Membrane

7. Erythrocyte sedimentation rate
10. Creatine phosphokinase

13. Real-time PCR
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3. Hemagglutinin-esterase

6. C reactive protein

9. Aspartate aminotransferase

12. ground glass opacity
15. Nasopharynx
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1. Enzyme linked immunosorbent assay (ELISA)
4. Immunochromatography

2. Chemiluminescence
5. Biosafety

Host cell surface
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3. Immunofluorescence
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2. Corticosteroids

5. Peramivir

8. Ribavirin

11. Protease inhibitors
14. Hydroxychloroquine
17. Sarilumab

20. Imatinib

1. Dexamethasone

4. Oseltamivir

7. RNA polymerase inhibitors including
10. Remdesivir

13. Ritonavir

16. Tocilizumab

19. Tyrosine kinase inhibitors

22. Baricitinib
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23. Intravenous immunoglobulin
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3. Neuraminidaseinhibitors

6. Ganciclovir

9. Favipiravir

12. Lopinavir

15. Tumor necrosis factor alpha
18. Anakinra

21. Ruxolitinib

24. Convalescent plasma
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1. Viral vectors
4. Interferon

2. Angiotensin converting enzyme 2
5. Non-structural proteins (nsps)
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3. Toll like receptors
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1. Open reading frame-8
5. Cytokine storm
9. Lymphopenia

2. NLR family pyrin domain containing 3
6. Eculizumab
10. Lymphopoesis
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3. Inflammasome
7. Natural killer

4. Caspase
8. Cytotoxic T lymphocytes (CTL)
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An Immunologic Overview of COVID-19

Mohammad Hossein Niknam®*%", Sara Assadiasl®, Yousef Fatahi®

Abstract

Background: Due to the lack of approved treatment or vaccine against coronavirus, discovering and utilization of
natural potentials of the human immunity system is essential in order to combat this virus.
Methods: Library studies and international databases including PubMed, Scopus, Google scholar were searched.

Results: The innate immune system, mainly neutrophils and macrophages play a positive role in the initial defense
against virus attack, but sustained responses and over expression of inflammatory cytokines and chemokines could
lead to the destruction of involved tissues and their loss of function. Acquired immune systems, including T and B
lymphocytes by eradicating infected cells, secreting response-boosting cytokines, and producing neutralizing
antibodies try to eradicate the infection;however, in many patients this results in exaggeratedThl responses,
uncontrollable inflammation and tissue damage. Anti-inflammatory, anti-viral, convalescent serum and supportive
therapies are currently used for treating the critical patients but none of them show satisfying effects. Molecular and
serological diagnostic techniques are rapidly evolving, and several ideas for designing anti-corona vaccines are under
preclinical and clinical trials.

Conclusion: Preciseunderstanding of the quality and quantity of immune responses against corona virus and
manipulating them in the right direction may be a good solution for COVID-19 problem. Immunology is involved in
prevention (vaccine), treatment (anti-inflammatory drugs and enhanced defense) and diagnosis (molecular and
serological methods) of COVID-19.
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1. Neutralising antibodies 2. Secretory IgA

3. = Corresponding Author: Molecular Immunology Research Center, Tehran University of Medical Sciences

4. Department of Immunology, School of Medicine, Tehran University of Medical Sciences

5. Academy of Medical Sciences, Islamic Republic of Iran

6. Department of Pharmaceutical Nanotechnology, Faculty of Pharmacology, Tehran University of Medical Sciences

YA


http://ijhp.ir/article-1-279-en.html

[ Downloaded from ijhp.ir on 2025-12-16 ]

53l 5al 88 NVA-w s S 5 5500

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Li G, Fan Y, Lai Y, Han T, Li Z, Zhou P, et al. Coronavirus infections and
immune responses. Journal of medical virology 2020; 92(4): 424-32.
Gralinski LE, Menachery VD. Return of the Coronavirus: 2019-nCoV.
Viruses 2020; 12(2): 135.

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features
of patients infected with 2019 novel coronavirus in Wuhan, China.
Lancet 2020; 395(10223): 497-506.

Singhal T. A review of coronavirus disease-2019 (COVID-19). The
Indian Journal of Pediatrics2020: 6-1.

Huang P, Liu T, Huang L, Liu H, Lei M, Xu W, et al. Use of chest CT
in combination with negative RT-PCR assay for the 2019 novel
coronavirus but high clinical suspicion. Radiology 2020; 295(1): 22-3.
Sethuraman N, Jeremiah SS, Ryo A. Interpreting Diagnostic Tests for
SARS-CoV-2. JAMA 2020; 323(22): 2249-51.

Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al. Detection of
SARS-CoV-2 in Different Types of Clinical Specimens. JAMA 2020;
323(18): 1843-4.

Meyer B, Drosten C, Miller MA. Serological assays for emerging
coronaviruses: challenges and pitfalls. Virus research 2014; 194: 175-83.
Loeffelholz MJ, Tang Y-W. Laboratory diagnosis of emerging human
coronavirus infections-the state of the art. Emerging microbes &
infections 2020: 26-1

Sanders JM, Monogue ML, Jodlowski TZ, Cutrell JB. Pharmacologic
Treatments for Coronavirus Disease 2019 (COVID-19): A Review.
JAMA 2020; 323(18): 1824-36.

Beigel JH, Tomashek KM, Dodd LE, Mehta AK, Zingman BS, Kalil
AC, et al. Remdesivir forthe treatment of Covid-19-preliminary

report. New England 220; 383(19): 1813-1826.

Lim J, Jeon S, Shin H-Y, Kim MJ, Seong YM, Lee WJ, et al. Case of
the index patient who caused tertiary transmission of COVID-19
infection in Korea: the application of lopinavir/ritonavir for the
treatment of COVID-19 infected pneumonia monitored by quantitative
RT-PCR. Journal of Korean medical science 2020;35(6).

Aguiar AC, Murce E, Cortopassi WA, Pimentel AS, Almeida MM,
Barros DC, et al. Chloroquine analogs as antimalarial candidates with
potent in vitro and in vivo activity 2018; 8(3): 459-64.

Guaraldi G, Meschiari M, Cozzi-Lepri A, Milic J, Tonelli R, Menozzi
M, et al. Tocilizumab in patients with severe COVID-19: a
retrospective cohort study; 2020.

Alzghari SK, Acufia VSJJoCV. Supportive treatment with tocilizumab
for COVID-19: a systematic review. Jelin Virol 2020; 127: 104380.
Bagca BG, Avci CBJC, reviews gf. The Potential of JAK/STAT
Pathway Inhibition by Ruxolitinib in the Treatment of COVID-19
2020; 54: 51-62.

Casadevall A, Pirofski L-aJTJoci. The convalescent sera option for
containing COVID-19. JCC 2020; 130(4): 1545-8.

Xie'Y, Cao S, Dong H, Li Q, Chen E, Zhang W, et al. Effect of regular
intravenous immunoglobulin  therapy on prognosis of severe
pneumonia in patients with COVID-19 2020 81(2):318-356.

Lurie N, Saville M, Hatchett R, Halton JJNEJoM. Developing Covid-
19 vaccines at pandemic speed. New England 2020; 382(21): 1969-73.
Le TT, Andreadakis Z, Kumar A, Roman RG, Tollefsen S, Saville M, et
al. The COVID-19 vaccine development landscape 2020; 19(5): 305-6.

Tai W, He L, Zhang X, Pu J, Voronin D, Jiang S, et al. Characterization
of the receptor-binding domain (RBD) of 2019 novel coronavirus:
implication for development of RBD protein as a viral attachment
inhibitor and vaccine. Cellular&Molecular Immunology. 2020.

Nelemans T, Kikkert M. Viral Innate Immune Evasion and the Pathogenesis
of Emerging RNA Virus Infections. Viruses 2019; 11(10): 961.

Li Y, Chen M, Cao H, Zhu Y, Zheng J, Zhou HIM, et al. Extraordinary
GU-rich single-strand RNA identified from SARS coronavirus
contributes an excessive innate immune response. microbs Infect 2013;
15(2): 88-95.

Y-q

24.

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

&L
Gonzalez-Navajas JM, Lee J, David M, Raz EJNRI. Immunomodulatory
functions of type I interferons. Nat Rev Immonol 2012; 12(2): 125-35.
Higgins P, Phillpotts R, Scott G, Wallace J, Bernhardt L, Tyrrell DJAa,
et al. Intranasal interferon as protection against experimental respiratory
coronavirus infection in volunteers. Antimicrob Agents Chemoder
1983; 24(5): 713-5.

Volk A, Hackbart M, Deng X, Cruz-Pulido Y, O’Brien A, Baker
SCJJoV. Coronavirus endoribonuclease and deubiquitinating interferon
antagonists differentially modulate the host response during replication
in macrophages. JVirol 2020; 94(11).

Shi C-S, Nabar NR, Huang N-N, Kehrl JHICdd. SARS-Coronavirus
Open Reading Frame-8b triggers intracellular stress pathways and
activates NLRP3 inflammasomes 2019; 5(1): 1-12.

Chen C, Zhang X, Ju Z, He WJZsszzZszCjob. Advances in the research of
cytokine storm mechanism induced by Corona Virus Disease 2019 and the
corresponding immunotherapies. chincsc Journal of burns 2020; 36: E005-E.
Funk CJ, Manzer R, Miura TA, Groshong SD, Ito Y, Travanty EA, et
al. Rat respiratory coronavirus infection: replication in airway and
alveolar epithelial cells and the innate immune response. J Gen virol
2009; 90(Pt 12): 2956.

Skinner D, Marro BS, Lane TEJVI. Chemokine CXCL10 and coronavirus-
induced neurologic disease. virol Immonol 2019; 32(1): 25-37.

Mulvey JJ, Magro CM, Ma LX, Nuovo GJ, Baergen RNJAodp.
Analysis of complement deposition and viral RNA in placentas of
COVID-19 patients. Ann Diagn Pathol 2020: 151529.

Mastaglio S, Ruggeri A, Risitano AM, Angelillo P, Yancopoulou D,
Mastellos DC, et al. The first case of COVID-19 treated with the
complement C3 inhibitor AMY-101. 2020:108450.

Masselli E, Vaccarezza M, Carubbi C, Pozzi G, Presta V, Mirandola P,
et al. NK cells: A double edge sword against SARS-CoV-2. advances
in biological Regulation 2020:100737.

Yewdell JW, Del Val M. Immunodominance in TCD8+ Responses to
Viruses: Cell Biology, Cellular Immunology, and Mathematical
Models. Immunity 2004; 21(2): 149-53.

Weiskopf D, Schmitz KS, Raadsen MP, Grifoni A, Okba NM,
Endeman H, et al. Phenotype of SARS-CoV-2-specific T-cells in
COVID-19 patients with acute respiratory distress syndrome. Sci
Immonol 2020.

Costela-Ruiz VJ, lllescas-Montes R, Puerta-Puerta JM, Ruiz C, Melguizo-
Rodriguez LJC, Reviews GF. SARS-CoV-2 infection: the role of
cytokines in COVID-19 disease. cytokine Growth Factor Rev 2020; 54:
62-75.

Huang I, Pranata R. Lymphopenia in severe coronavirus disease-2019
(COVID-19): systematic review and meta-analysis. Journal of
Intensive Care 2020; 8(1): 36.

Grifoni A ,Weiskopf D, Ramirez SI, Mateus J, Dan JM, Moderbacher
CR, et al. Targets of T cell responses to SARS-CoV-2 coronavirus in
humans with COVID-19 disease and unexposed individuals. cell 2020;
25;181(7):1489-1501.e15.

La Marca A, Capuzzo M, Paglia T, Roli L, Trenti T, Nelson
SMJRbo.Testing for SARS-CoV-2 (COVID-19): a systematic
review and clinical guide to molecular and serological in-vitro
diagnostic assays. Annals of oncology 2020; 41(3):483-499.

Duan K, Liu B, Li C, Zhang H, Yu T, Qu J, et al. Effectiveness of
convalescent plasma therapy in severe COVID-19 patients.
Proceedings of the National Academy of Sciences 2020; 117(17):
9490-6.

Lu B, Huang Y, Huang L, Li B, Zheng Z, Chen Z, et al. Effect of
mucosal and systemic immunization with virus-like particles of severe
acute respiratory syndrome coronavirus in mice. Immunology. 2010;
130(2): 254-61.


http://ijhp.ir/article-1-279-en.html
http://www.tcpdf.org

