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Abstract: Interferon-y IFN-y is a key player in driving cellular immunity due to its ability to regulate
several protective functions to augment immune responses in infections and cancers. It can manifest
its immunomodulatory effects by enhancing antigen processing and presentation, increasing
leukocytes, and inducing an antibody state. For viruses, this study included the role of interferon-y
IFN- on 70 samples taken from the serum of people infected with Covid-19 and compared them with
20 samples taken from healthy people using the ELISA device. control (12.11 pg/ml) in COVID

patients.
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Introduction:

including protection against viral and bacterial
infections, antitumor effects, and regulation of
effector cells in both innate and adaptive
immunity. It was discovered in 1965 and
initially described as an inhibitor of an

interferon-like virus in cultured human
leukocytes after exposure to mitogen
phytohemagglutinin (Zaide, 2019). In the

1970s it was recognized as distinct from
classic virus-induced interferons, leading to its
designation as an immunoglobulin or type Il
interferon, and ultimately IFN-y is structurally
unrelated to type | IFNs. , and is associated
with a different receptor, and is encoded by a
separate chromosomal locus. IFN-y is
produced predominantly by natural killer (NK)
cells but also originates from other specialized
cells of the immune system (T cells, cytotoxic
lymphocytes, antigen-presenting cells, such as
monocytes/macrophages, and dendritic cells)(.
Its production is controlled by positive (IL-12
and IL-18 interleukin) and negative (IL-4, IL-
10) regulators. The IFN-y-related gene
interaction network contains 1060 genes with
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Coronaviruses are a group of RNA viruses that
cause diseases in mammals and birds (Zhu et
al., 2020). Coronaviruses have evolved
repeatedly over the past 1,000 years. The first
cure for coronaviruses involved identifying
animal diseases, followed by Infectious
bronchitis virus (IBV) was isolated from
chickens in 1937, and hepatitis C viruses from
mice in 1949. Pigs had a role in transmitting
infectious gastroenteritis virus (TGEV) in the
United States in 1946. Human coronaviruses
were first discovered in 1965 after they were
isolated from the respiratory tract of an adult
with a cold by Tyrrell and Benoy. The first
viruses to be discovered were bronchitis
viruses (B814229E), since then many other
coronaviruses have been isolated from
humans. Using tissue culture such as (OC43,
0OC16), the number of identified coronaviruses
continued to increase exponentially to include
many animal viruses (Helmy et al., 2020).
Therefore interferon type Il IFN-y can be
defined as a multidirectional cytokine with
roles in a variety of biological responses
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site of infection and inflammation (Gimmins
et al., 2019). IFN-y has specific roles in
stimulating innate immune responses through
classical macrophage activation and release of
reactive oxygen species. During co-evolution
of viruses and host defense mechanisms, a
variety of elusive adaptations arise that allow
viruses to circumvent or inactivate host
antiviral mechanisms. Viruses must survive
and reproduce in host, and overcome the
mechanisms of innate and adaptive immunity (
kim et al ,.2021). During this process, viruses
have evolved multiple strategies to escape the
IFN system such as inhibiting IFN synthesis
and binding, disrupting secreted IFN
molecules, blocking IFN-activated signaling
or disturbing the action of IFN-induced
antiviral proteins (Lukaszewics et al ,. 2021).
The molecular mechanisms involved range
from a broad shutdown of host cell
metabolism to the precise elimination of key
components of the IFN system. In addition,
viruses are capable of producing specialized
proteins with anti-IFN functions or expressing
virulence genes that target members of the
IFN family.Or components of the JAK-STAT
signaling pathway, as binding of IFN- to its
receptor leads to the activation of the Janus
kinase (JAK) signal transducer and activator
of transcription (STAT) pathway. STATL is
phosphorylated,  then  decreased  and
translocated to the nucleus to initiate
transcription of target genes. IFN-y can induce
both pro- and anti-inflammatory responses,
and its ability to trigger these two responses is
critical for a balanced immune response. In
addition to its function in activating innate
immune cells, IFN-y signaling also plays a
role in T-cell development. IFN-y signaling
facilitates Thl development by stimulating T
(Hu et al., 2020).

26,313 interactions among them. These genes

are implicated in  Various immune
mechanisms such as response to extracellular
stimuli, activation of lymphocytes, and

regulation of apoptosis (Sun et al., 2018),
[FNy promotes many aspects of immunity
such as enhancement of antigen presentation
through major class | and class I
histocompatibility molecules, cell trafficking,
cell differentiation, stimulation of phagocytes,
modulation of leukocyte-endothelial
interactions, effects on cell proliferation and
apoptosis as well as stimulation and
suppression of a variety of genes and
induction of cyto/chemokines for the
recruitment of specific effector cells to
different inflammatory microenvironments
that serves as a key link between the innate
and adaptive immune response and as a key
switch for cytokine cascades that contain
large numbers of discrete molecules , each
acting through different receptors. Since innate
immunity arises as a result of a synergistic
evolutionary coexistence between viruses and
hosts, it is not unusual that in different
pathophysiological conditions (autoimmunity,
cancer, and bacterial/viral infections) IFN-y
performs the same biological actions
(Robinson et al. .,2010).. During viral
infection IFNs participate in many immune
reactions as inducers, regulators, and effectors
of both innate and adaptive antiviral
mechanisms, as IFN-y is a potent inducer of
nitric oxide (NO) in surrounding cells, such as
macrophages. NO is an important mediator in
the intracellular inhibition of virus replication,
which results in lower viral load and more
efficient host clearance of infection. NO also
regulates local vascular interactions at
inflammatory  sites allowing increased
infiltration of recruited immune cells to the
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Materials and methods

The devices used in the study

The devices mentioned in Table (1-1) were used in the current study and were prepared from the
companies indicated against each of them and the origin of that company

Table (1-1) The devices used in the study

The name of the device .

The company The origion =

Frozen Next Korea 1

Centerfuge Universal 16 A German 2

ELISA device Human German Origin 3

ELISA washing machine Human German Origin 4

Incubature Human German Origin 5

Accent blochemmal Accent Polish origion 6
analysis

Tools used in the study
The tools mentioned in Table (2-3) were used in the current study and were prepared from the
companies indicated against each of them and the origin of that company

Table (2-3) Tools used in the study

Ll R 31390 s &
utomatic micro-pipettes Human German Origion 1

Micro-pipettes tips X-King China 2
Disbossible tubes X-King China 3
Eppendorf tube 1.5 ml X-King China 4
Biological waste container | Bior German Origin 5
EDTA tubes 2.5ml Afco China 6
Sodium Citrate tubes 2.5 ml | Afco China 7

Sample collection: 90 samples were collected The number used in the study

(70) of which belonged to patients infected | used the number from the Chinese company

with Corona virus, and (20) of them belonged (Shanghai Biological) in the current study,

to healthy people, i.e. not infected with Corona which is:

virus.

Sample collection: 90 samples were collected Human_ Interferon Gamma (IFN-y) ELISA

(70) of which belonged to patients infected Kit
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test, the results of the statistical analysis
showed a significant increase in the mean of
interferon K At a rate of (17.75pg/ml) when
compared to the control group (12.11pg/ml) in
patients with COVID-19, as shown in Figure
(1-1). Similar to what was found by Natasa &
Jonathan, 2021)) and as shown in Table (3-3)

Table (3-3) Average IFN-y interferon in
COVID patients and control group

with Corona virus, and (20) of them belonged
to healthy people, i.e. not infected with Corona
virus.

Results and discussion

This research included the collection of (90)
samples (70) of which belonged to patients
infected with the Corona virus, while the
remaining (20) samples belonged to healthy
people who were not infected with the
Coronavirus. After conducting the RT-PCR

Critiria | Control group

Patinets

Measuring Unit Probability value

IFN-y 295+12.11

3.04 £17.75

pg/ml 0.0003

contradicting (Hu et al. 2020) suggested that
the risk of developing lung fibrosis is
inversely related to primary IFN-y circulating
and that reduced circulating IFN-y levels could
be the main factor for the occurrence of lung
fibrosis. This inverse relationship between
endogenous IFN-y levels and disease severity
suggests that treatment IFN-y could be useful
as prevention and treatment of SARS-CoV-2
in the early stage of infection and may be
important in inhibiting fibrosis to improve
functional recovery.

m Control

Patients

Patients

&d\.nb.d'l

The occurrence of pulmonary fibrosis among
SARS-CoV-2  patients is a  serious
complication of coronavirus infection and is
usually associated with specific cellular
features such as IFN-y as a discriminatory
factor in the occurrence of lung fibrosis.
However, these results are similar to what was
reported by (Natasa & Jonathan, 2021) who
showed an increase in the levels of circulating
IFN-y (along with IL-6 and IL-10) in patients
with severe form of SARS-CoV-2 compared
to With those with mild disease as well as
similar to (Chen et al. 2020). However,
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Figure (1-1) shows an increase in interferon gamma IFN-y in people infected with coronavirus,
compared to the control group.

References

1- Chen XY, Li R, Pan ZW, Qian CF,
Yang Y, You RR, et al. Human

Conclusions
Elevated level of interferon-gamma IFN-y in
patients with Covid-19



Journal of Survey in Fisheries Sciences

10(1)1597-1602

2023

(2021).  Immunostimulation  with
interferon-g in protracted SARS-CoV-
2 pneumonia. J. Med. Virol. 93, 5710—
5711.

8- Natasa Todorovié-Rakoviéa, and Jonathan

R. Whitfieldb.(2021). Between
immunomodulation and immunotolerance:
The role of IFNy in SARS-CoV-2
disease.J,EPHEC Jul
3. doi: 10.1016/j.cyt0.2021.155637

9- Nguyen, L.S., Ait Hamou, Z., Gastli,

N., Chapuis, N., and Pe" ne, F. (2021).
Potential role for interferon gamma in
the treatment of recurrent ventilator-
acquired pneumonia in patients with
COVID-19: a hypothesis. Intensive
Care Med. 47, 619-621.

10- Robinson C.M., O’Dee D., Hamilton

T., Nau G.J.(2010). Cytokines
involved in interferon-gamma
production by human macrophages. J.
Innate Immun. ;2(1):56-65.
doi: 10.1159/000247156.

11-Sun Y., Jiang J., Tien P., et al.(2018).

IFN-A: A new spotlight in innate
immunity against influenza virus
infection. Protein.  Cell. ;9:832-837.
doi: 10.1007/s13238-017-0503-6).

12-Zhu, N., Zhang, D., Wang, W., Li, X,

Yang, B., Song, J., Zhao, X., Huang,
B., Shi, W., & Lu, R. (2020). A novel
coronavirus  from  patients  with
pneumonia in China, 2019. New
England Journal of

13- Zaidi M.R.( 2019) .The Interferon-

Gamma  Paradox in  Cancer. J.
Interferon. Cytokine. Res. ;39(1):30-
38. doi: 10.1089/jir.2018.0087

14- Karupusamy, S., Mustafa, M. A., Jos,

B. M., Dahiya, P., Bhardwaj, R.,
Kanani, P., & Kumar, A. (2023).

1601

monoclonal antibodies block the
binding of SARS-CoV-2 spike protein
to angiotensin converting enzyme 2
receptor.  Cell Mol Immunol.
2020;17:647-9

Gimenez E., Albert E., Torres |I.
SARS-CoV-2-reactive interferon-
gamma-producing CD8+ T cells in
patients hospitalized with coronavirus
disease 2019. J. Med. Virol. 2020;(Jun
24) doi: 10.1002/jmv.26213

Hu ZJ, Xu J, Yin JM, Li L, Hou W,
Zhang LL, et al. Lower circulating
interferon-gamma is a risk factor for
lung fbrosis in COVID-19 patients.
Front Immunol. 2020.

Helmy, Y. A., Fawzy, M., Elaswad,
A., Sobieh, A., Kenney, S. P., &
Shehata, A. A. (2020). The COVID-19
pandemic: a comprehensive review of
taxonomy, genetics, epidemiology,
diagnosis, treatment, and control.
Journal of Clinical Medicine, 9(4),
1225.

Kacar, M., Cortes-Acevedo, P., Patel,
V., Carter, C., Hughes, P., McGann,
H.P., Gkrania-Klotsas, E., Baxendale,
H.E., Barcenas-Morales, G., Doffinger,
R., and Savic, S. (2021). Neutralizing
Anti-interferon-g Autoantibodies: an
Ameliorating Factor in COVID-19
Infection? J. Clin. Immunol. 41, 1531-
1535.

Kim, M.H., Salloum, S., Wang, J.Y.,
Wong, L.P.,, Regan, J., Lefteri, K,
Manickas-Hill, Z., Gao, C., Li, J.Z,
Sadreyev, R.1., et al.; MGH COVID-19
Collection & Processing Team (2021).
Type 1, 11, and 111 Interferon Signatures
Correspond to Coronavirus Disease
2019 Severity. J. Infect. Dis. 224, 777—
782

Lukaszewicz, A.C., Venet, F., Faure,
A., Vignot, E., and Monneret, G.


https://pubmed.ncbi.nlm.nih.gov/?term=Todorovi%C4%87-Rakovi%C4%87%20N%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Whitfield%20JR%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Whitfield%20JR%5BAuthor%5D

Journal of Survey in Fisheries Sciences

10(1)1597-1602 2023

17- Mustafa, M. A., Kadham, S. M.,

Abbass, N. K., Karupusamy, S., Jasim,
H. Y., Alreda, B. A, ... & Ahmed, M.
T. (2023). A novel fuzzy M-transform
technique for sustainable ground water
level prediction. Applied Geomatics, 1-
1.

18-Mahdi, E. M., & Mustafa, M. A.
(2022). Effect of different
concentrations of extract of Urtica
dioica and Cladosporium

cladosporiodes on Tribolium
castaneum or: Coleoptera after 24-48
hours of exposure in Samarra

City/lrag. HIV Nursing, 22(2), 3207-
3210.

1602

Torque control-based induction motor
speed control using Anticipating
Power Impulse Technique. The
International Journal of Advanced
Manufacturing Technology, 1-9.

15- Govindarajan, S., Mustafa, M. A,

Kiyosov, S., Duong, N. D., Raju, M.
N., & Gola, K. K. (2023). An
optimization based feature extraction
and machine learning techniques for
named entity identification. Optik, 272,
170348.

16- Sudha, 1., Mustafa, M. A., Suguna, R.,

Karupusamy, S., Ammisetty, V.,
Shavkatovich, S. N., ... & Kanani, P.
(2023). Pulse jamming attack detection
using swarm intelligence in wireless
sensor networks. Optik, 272, 170251.



