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 ABSTRACT  
interleukins  Coronavirus disease 2019 (COVID‐19) caused by SARS‐CoV‐2, has 

emerged from Wuhan City (Hubei, China) and has become pandemic 

across the world. This infection can cause severe respiratory disease, 

Bacterial and fungal infections are complications of this viral pneumonia 

due to the severe damage of lung tissue, cytokine storm and immune‐

paralysis caused by viral infection‐induced acute respiratory distress 

syndrome (ARDS). The results of current study was revealed a significant 

differences levels of IL-6, IL-10, and IFN-γ in COVID-19 patients, 

respectively on level (P<0.01). The obtained results of IL-6 and IFN-γ in 

female and male patients showed significant differences while IL-10 didn’t 

showed any significant differences on level (P<0.01) compared with 

control group. The results which based on age was revealed a significant 

differences of IL-6 at the ages 71-90 years compared with the ages range 

30-70 years, and also at ages 30-50 years and 51-70 years respectively on 

(P<0.01). The results of IL-10 was show a significant differences in patients 

at the ages 30-50 years and 51-70 years respectively on level (P<0.01), so 

as to the control group observed significant differences in ages range 51-70 

years compared with ages 30-50 and 71-90 years. The results of IFN-γ 

appeared a significant differences in patients at the age 30-50years 

compared with ages 51-70 and 71-90 years on level (P<0.01). Whereas 

there were no significant differences for IFN-γ between ages range51-70 

years and ages range 70-90 years.  While in the control group observed a 

significant differences in ages range71-90 years versus ages range 30-70 

years on level (P<0.01) otherwise no significant differences between the 

ages range 30-50 and 51-70 years. Finally the current study indicated the 

increase of levels these cytokines (IL-6, IL-10, IFN- γ) in COVID-19 

patients, the raise of cytokines and the inflammation factors lead to create 

the storming of cytokines which was affected with age. 
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1. INTRODUCTION 

Coronavirus disease 2019 (COVID‐19) caused by SARS‐CoV‐2, has emerged from Wuhan City (Hubei, 

China) and has become pandemic across the world [1]. This infection can cause severe respiratory disease 

with important rate of intensive care unit (ICU) admissions. Bacterial and fungal infections are complications 
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of this viral pneumonia due to the severe damage of lung tissue, cytokine storm and immune‐paralysis caused 

by viral infection‐induced acute respiratory distress syndrome (ARDS) [2]. COVID-19 individuals' white 

platelet counts fluctuate between leukopenia, leukocytosis, and lymphopenia. In patients with the 

contamination, lymphopenia and decreased lymphocyte incorporates revealed a vulnerable figure [3]. 

Antigen-presenting cell (APC) function is altered after SARS-CoV infection, and inhibited DC migration 

results in impaired T cell preparation. This will result in a reduction in the number of contaminated 

unambiguous T cells in the lung [4]. TCR commitment with the peptide-MHC complex triggers T cell 

initiation, multiplication, and relocation to the sullied site. Cytotoxic lymphocytes (CTLs) and normal 

executioner (NK) cells are significant for viral pollution in all cases, and their abuse could fuel sickness 

seriousness [5]. In COVID-19 patients, indisputably the quantity of NK and CTLs is decreased, which is 

because of their drowsiness and upregulation of the NK inhibitory receptor CD94/NK pack 2 segment A 

(NKG2A). Medicinal plants, which are undervalued, have an important place in modern medicine owing to 

the multitude of active principles that nature provided through millions of years of evolution. These numerous 

plant chemicals or phytochemicals possess far reaching, biologically active, beneficial effects and provide 

protection to the plants from insects, bacteria, virus and other predators [3]. 

 

Aim of this study to show the effect of COVID-19 infections on Immunological parameters (IL-6,IL-10,and 

IFN-γ) in different ages  of patients. 

 

2. Material & method 

The current study was done in Al shifaa 14 hospital / Kirkuk city. 100 blood samples and 20 samples from 

both patients and healthy control peoples different ages respectively. 

 

3. Samples collection 

A sample of 5 ml of blood was collected in plane tube then let stand for about (20–30) minute to clot formation 

and centrifuged by using macrocentrifuge for about (5- 15) minutes on speed of 3000 rpm then fresh non 

hemolysis serum collected and kept in deep freeze (- 20 Co). Serum collected was divided in two tubes to 

make a biochemical tests [6]. 

 

Immunological parameters (IL-6,IL-10,and IFN-γ) of collected samples was measured by using the This kit 

uses enzyme-linked immune sorbent assay (ELISA) based on biotin double antibody sandwich technology to 

assay (IL-6,IL-10,and IFN-γ) [7]. 

 

3.1 Immunological parameters (IL-6,IL-10,and IFN-γ) 

Table (4-7) showed the levels of IL-6, IL-10, and IFN-γ in COVID-19 patients, there were observed 

significantly differences for IL-6 (62.3 ± 12.2 ng/mL),IL-10(100.3 ± 16.1 pg/mL) , IFN-γ ( 15.36 ± 2.51 

pg/mL)in patients comparing with control  (38.3 ± 9.7ng/mL),(54.1 ± 15.5 pg/mL), (16.16 ± 2.00 pg/mL) 

respectively (P<0.01). The outcomes in the table (4-8) appeared significant differences for IL-6 between 

females and males in patients and no significant differences between females and males in control. While, the 

results for IL-10 suggested there were no significant differences between females and males in patients and 

non-significant differences between females and males in control (P>0.01). Besides, The results of IFN-γ 

indicated significant differences between females and males in patients and control group (P<0.01). 

 

Table (4-7) levels of IL-6,IL-10,and IFN-γ(mean ± SE) in patients and control 

          Parameter 

Groups  
IL-6(ng/mL) IL-10(pg/mL) IFN-γ (pg/mL)  

https://www.teikyomedicaljournal.com/
https://ar.wikipedia.org/wiki/%D8%A5%D9%86%D8%AA%D8%B1%D9%81%D9%8A%D8%B1%D9%88%D9%86_%D8%BA%D8%A7%D9%85%D8%A7
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Patient  62.3 ± 12.2 a 100.3 ± 16.1 a 15.36 ± 2.51 a 

Control   38.3 ± 9.7 b 54.1 ± 15.5 b 16.16 ± 2.00 a 

The differences letters in column refer to significant differences (P<0.01). 

The similar letters in column refer to nonsignificant differences (P>0.01). 

 

Table (4-8) levels of IL-6,IL-10,and IFN-γ(mean ±SE) in males and females for  patients and control 

               Parameter 

Group  
IL-6(ng/mL) IL-10(pg/mL) IFN-γ (pg/mL)  

Patient  
Male 67.90 ± 32.5 a 96.1 ± 21.1 a  13.39 ± 8.41 b  

Female 47.40 ± 32.2 b 111.4 ± 25.2 a  18.33 ± 10.39 a  

Control   
Male 40.42 ± 37.3 b 59.6 ± 17.7 b  14.61 ± 4.00 b  

Female 35.02 ± 10.9. b 45.9 ± 13.4 b  9.31 ± 6.20 c  

The differences letters in column refer to significant differences (P<0.01). 

The similar letters in column refer to nonsignificant differences (P>0.01). 

 

The results in table (4-9) observed significant differences in patients for IL-6 (106.50 ± 17.7 ng/mL) at the 

ages71-90 years compared with the ages range 30-70 years, also it was noticed significant differences for IL-

6 in patients at the ages 30-50 years and 51-70 years with levels  (44.72 ± 14.24 pg/mL) and (68.00 ± 9.20 

pg/mL) respectively(P<0.01). While in the control group observed no significant differences in all ages range 

(P >0.01). 

 

Regarding the results of IL-10 noticed significant differences in patients at the ages 71-90 years(158.2 ± 

50.0pg/mL) versus the ages range30-70 years, in addition there were significant differences for IL-10  in 

patients at the ages 30-50 years and 51-70 years with levels (96.3 ± 50.20 pg/mL) and (69.6 ± 90.50 pg/mL) 

respectively (P<0.01). Besides, in the control group observed significant differences in ages range51-70 years 

versus ages range 30-50 and 71-90 years. 

 

Further, the results of IFN-γ appeared significant differences in patients at the age 30-50years (9.06 ± 

2.239pg/mL) compared with ages 51-70 and 71-90 years. Whereas there were no significant differences for 

IFN-γ between ages range51-70 years(16.91 ± 3.98 pg/mL)and ages range 70-90 years(19.95 ± 3.62pg /mL).  

While in the control group observed significant differences in ages range71-90 years versus ages range 30-

70 years but there were no significant differences between the ages range30-50 and 51-70 years. 

 

Table (4-9) The correlation ages with IL-6,IL-10,and IFN-γ (mean ±SE) in patients and control 

Parameter 
Group 

IL-6(ng/mL) IL-10(pg/mL) (pg/mL) IFN-γ 

 
 

Patient 

G1 44.72 ± 14.24 c 96.3 ± 50.20 b 9.06 ± 2.239 b 

G2 68.00 ± 9.20 b 69.6 ± 90.50 c 16.91 ± 3.98 a 

G3 106.50 ± 17.7 a 158.2 ± 50.0 a 19.95 ± 3.62 a 

https://ar.wikipedia.org/wiki/%D8%A5%D9%86%D8%AA%D8%B1%D9%81%D9%8A%D8%B1%D9%88%D9%86_%D8%BA%D8%A7%D9%85%D8%A7
https://ar.wikipedia.org/wiki/%D8%A5%D9%86%D8%AA%D8%B1%D9%81%D9%8A%D8%B1%D9%88%D9%86_%D8%BA%D8%A7%D9%85%D8%A7
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Control 

G1 39.95 ± 10.52 c 59.4 ± 99.2 c 11.51 ± 3.83 b 

G2 32.37 ± 12.94 c 40.3 ± 54.68 d 11.95 ± 2.84 b 

G3 45.90 ± 10.4 c 70.6 ± 107.6 c 18.45 ± 2.99 a 

The differences letters in column refer to significant differences (P<0.01). 

The similar letters in column refer to nonsignificant differences (P>0.01). 

G1: 30-50 years; G2: 51-70 years; G3: 71-90 years. 

 

This study agreed with other study that was indicated the increase of levels these cytokines (IL-6, IL-10, IFN- 

γ) in COVID-19 patients, the raise of cytokines and the inflammation factors lead to create the storming of 

cytokines [8], [9]. [10] illustrated the increase of IL-6, IL-10 and IFN- γ in COVID-19 patients (60.76±8.46, 

38.18±4.57, and27.27±7.18pg/ml) respectively versus healthy control (39.03±5.26, 31.84±3.19 and 

13.81±3.83pg/ml) respectively (P<0.01). 

 

[11] observed the increase of levels of IL-6,IL-2R, IL-10, and TNF-α in COVID-19 patients with severe 

infection. In spite of other research indicated there were other cytokines are associated with the pathogenesis 

of COVID-19 [12], [13]. 

 

Several studies suggested that coronavirus is more influence on elderly ages which have suffered diseases as 

diabetes, high fragility, the problems in heart and lung where their immunity is the decrease as result of those 

diseases [14], [15]. Some researchers think that the increase of pathogens, additionally to other agents which 

had not been considered, that play a pivotal role in the variation firstly in autoimmune, and then the native 

immunity in patients with coronavirus-19 [16]. The elderly patients with COVID-19 had increased levels of 

IL-6 and IL-10 when compared with those aged less than 65 years. IL-10 was related with age independently 

also with the intensity of the disease, while the level of IL-6 was not related with age [17]. [18] illustrated in 

their study, the level of expression for IL-6 and IL-1b preserved their relation with viral loading, it was not a 

significant difference with ages (less or more than 70 years). 

 

In viral diseases, involving COVID-19, the natural response stimulates infective cells to excrete many 

proinflammatory, causing a strong inflammation response [19]. In the positions of inflammation tissue, it was 

generated IL-6 and IL-10 and liberated into the blood circulation via different cells, such as macrophages, 

endothelial, lymphocytes, fibroblasts, and epithelial cells [20]. Consequently, these interleukins enhance 

blood flux within the infected position and stimulate macrophages and phagocytes cells for removing the 

virus, also the infected cells [21]. 

 

IL-6 has a pro-inflammatory property in many inflammatory actions involving tissue injury and infection. 

Besides, IL-10 has anti-inflammatory properties beginning the responses of natural and adaptive immunity 

and thus restricting proinflammatory reactions to inhibit tissue injury [22]. Thus, during the acute infection, 

IL-10 suppresses the efficiency of T cells, natural killer cells, and macrophages that in spite of being a vital 

role for viral removal, also are the main factors stimulating tissue injury. IL-10 could inhibit successful viral 

removal [23]. Therefore, the homeostasis between IL-6 and IL-10 levels is considered a valuable tool to 

predict the intensity of disease [24].  IFN-γ is considered the immunoregulatory protein which has the function 

of antiviral and antimicrobial also affect many cells and cellular actions [25], [26].  IFN-γ starts activity as 

antiviral by using cellular role [27]. Where IFN-γ is binding to its receptor and then stimulates many genes 

that lead to a decrease in the replication of the virus [28]. On the other hand, IFN-γ induces the expression of 

cytokine by stimulation of monocytes, T cells, macrophages. Moreover, it extends the demolition of cytotoxic 

https://www.teikyomedicaljournal.com/
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T cells by stimulating MHC class I (major histocompatibility complex) and granzyme B. Additionally it 

promotes immune response by induction the receptors for MHC class II [29].  In previous studies were used 

IFN-γ for treating coronavirus infection which has a vital role in limiting virus replication and spread in the 

retina and keeping host cells during the infection of the retinal [27]. Another study suggested that in patients 

with COVID-19, the IFNs(interferons) expression is associated with the virus load in the respiratory tract, 

also those old patients are at risk of developing the critical disease, in addition, these have dysregulated 

interferons stimulation, they correlate more weakly with the virus load comparing to patients at the age less 

than 70 years [18]. 

 

4. Conclusion 

The present study was conduct to patients with COVID-19, have a high level of cytokines and inflammation 

factors which lead to create the huge storm of cytokines which was increased with age. 
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