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Abstract

Background: Hydatidosis is caused by infection with the larval stage of the Cestode Echinococcus granulosus. Objective: In vitro 
quantitative evaluation of interleukin 6 (IL-6), INF-gamma (INF-γ), and CD4 and CD8 molecules during hydatidosis infection and 
control group. Materials and Methods: In vitro quantitative determination of IL-6, INF-γ, and CD4 and CD8 molecules in serum of 
hydatidosis-infected patients using serological test Sandwich-ELISA. Results: The result showed a significant difference in serum IL-6 
in patients with hydatidosis than in the control group (38.753 ± 18.307 pg/mL) and 11.752 ± 3.328, respectively; the differences were 
highly significant (P < 0.0001). The mean of serum CD4 molecules concentration was 5.475 ± 2.335 (ng/mL) and 3.154 ± 1.027 (ng/
mL) for controls groups with P value ≤ 0.0001, while serum concentration of soluble CD8 was 2.977 ± 1.321 (ng/mL) and 1.152 ± 0.699 
(ng/mL) for control group with (P value ≤ 0.0001). The ratio of CD4/CD8 was 1.841 in hydatidosis infection patients compared with 
control group (2.737). Conclusion: Immunological parameters included in the present study (IL-6, IFN-γ, CD4 and CD8) showed high 
levels among patients with hydatidosis infection compared to healthy control.
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Introduction
Larval infection (hydatid disease, hydatidosis) is 
characterized by the long-term growth of metacestode 
(hydatid) cysts in the intermediate host. The two major 
species of medical and public health importance are 
Echinococcus granulosus and Echinococcus multilocularis, 
which cause cystic echinococcosis (CE).[1]

Many studies in humans and mice showed that after 
parasite infections at the beginning dominate T helper 
1 (Th1) immune responses. Th1 immune responses are 
characterized by the release of interferon-γ (IFN-γ) and 
after priming by dendritic cells (DCs) with IL-12.[2,3]

Naik et  al.[4] detected serum IL-4, IL-10, and IFN-γ of  
CE patients before and after surgery. The study also found 
that both Th1 and Th2 cytokine production was present 
with Th2 predominance at the active stage of disease and 
a significant decrease of Th2 (IL-4, IL-10) cytokines in 
patients postsurgery, indicative that IL-4 and IL-10 may 

be potential immunological markers for assessing the 
effectiveness of treatment.

The coexistence of elevated levels of IFN-γ, IL-12, IL-16, 
IL-18, IL-4, IL-5, IL-10, and IL-13 in most sera of CE 
patients compared to healthy controls.[2,5]

Interleukin 6 (IL-6) promotes innate immunity and the 
elimination of pathogens.[6]

In addition, IFN-ɣ is the principal macrophage-activating 
cytokine and serve a critical function in innate immunity 
and in specific cell-mediated immunity, it stimulates 
the expression of major histocompatibility complex 
(MHC) class 1 and class 2 molecules and stimulates 
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antigen-presenting cells, promotes the differentiation of 
naive CD4 T cells to helper T-cell type 1 (Th1) subset and 
inhibits the proliferation of Th2.[7]

Furthermore, CD4 is a glycoprotein coreceptor. It is 
conveyed on the surface of immune cells, such as T helper 
cells, macrophages, and DCs. For T cells, 71% are CD4, 
CD4 mature T-cell spot antigen bind with MHC class II 
molecules.[8,9] While CD8 is a trans membrane glycoprotein 
conveyed as a coreceptor is mainly expressed on the 
surface of cytotoxic T cells. It is also expressed in natural 
killer cells and DCs. The CD8 molecule is an indicator of 
cytotoxic T-cell population. Overall, 29% of T cells are 
CD8. CD8 mature T-cell recognizes antigen to bind with 
MHC class I molecules, CD4/CD8 molecules. ELISA test 
can reveal the percentage of CD4/CD8T cells where flow 
cytometric instrumentation is unreachable and can be 
complementary to CD4 T lymphocyte enumeration.[8]

Materials and Methods

Blood collection and storage
“Blood samples were collected by sterile one-use syringes 
from 33 patients with hydatidosis who were admitted to 
Al-Hilla Surgical Teaching Hospital and and from 25 
healthy control, during the period from 20 May to 23 
September 2022. Blood samples were permissible to clot 
for 2 h at room temperature or overnight at 4°C. Sera were 
separated by centrifugation for 15 min at 1000×g and 
stored at -20°C.

In vitro quantitative of cytokines and serological markers 
of cell-mediated immunity
In vitro quantitative determination of IL-6 and INF-
γ quantitative determination of IL-6 and INF-rkers of 
cell-medicell-mediated immunity in the serum of patients 
and control groups. IL-6 and INF-γ were detected using 
Sandwich-ELISA method as in manufacture instructions 
(Elabscience Biotechnology Co., Ltd, Texas, USA).”

Statistical analysis
The statistical Package for Social Science program version 
24.0 (SPSS, IBM Company, Chicago, IL) was used in 
this study. All values were expressed as mean ± standard 
deviation (SD). A  t test was used to compare between 
groups.[10]

Ethical approval
The study was conducted in accordance with the ethical 
principles that have their origin in the Declaration of 
Helsinki. It was carried out with patients’ verbal and 
analytical approval before a sample was taken. The study 
protocol and the subject information, and consent form 
were reviewed and approved by a local ethics committee 
according to the document number 102 on March 28, 
2022.

Results

Cytokine profile
According to the results of this study, serum IL-6 was 
higher in hydatidosis infection patients than in control 
group (38.753 ± 18.307 pg/mL) and 11.752 ± 3.328, 
respectively). The differences were highly significant 
(P <  0.0001; Table 1). INF-γ was higher in hydatidosis 
patients than in control group (65.27 ± 26.374 and 
19.208 ± 6.938 pg/mL), respectively, and the differences 
were highly significant (P < 0.0001; Table 1).

Serum CD4 and CD8
The mean of serum CD4 molecules was 5.475 ± 2.335  
(ng/mL) and 3.154 ± 1.027 (ng/mL) for controls groups 
with P value ≤0.0001, while serum soluble CD8 was 
2.977 ± 1.321 (ng/mL) and 1.152 ± 0.699 (ng/mL) for 
healthy controls with P value ≤0.0001. The ratio of 
CD4/CD8 was 1.841 in hydatidosis infection patients in 
compared with control group, which was 2.737 [Table 2].

Discussion
Current data were recorded significant elevation in the 
concentration of IL-6, INF-γ, and in soluble CD4 and 
CD8 between hydatidosis patients and control group. 
Recent findings have shown that CD8 T-cells are capable 
of secreting IL-10 with or without CD4 T cells and are 
involved in the regulation of immune response during 
virus or parasite infection.[11-13]

IL-6 attenuates the activation of various immuno-competent 
cells, including neutrophils, monocytes, and macrophages, 
by limiting the production of proinflammatory cytokines 
and control the inflammation processes.[14]

IL-6, promptly and transiently produced in response to 
infections and tissue injuries, contributes to host defense 

Table  1: Concentration of IL-6 and IFN- wit patients with 
hydatidosis and control

Cytokines Group Concentration (ng/mL) mean ± SD P value 
IL-6 Patients *38.753 ± 18.307 0.0001

Control 11.752 ± 3.328

INF-γ Patients *65.27 ± 26.374 0.0001

Control 19.208 ± 6.938
* Significant differences P < 0.0001

Table  2: Concentration of CD4 and CD8 in patients of 
hydatidosis and control

Cytokines Group Concentration (ng/mL) mean ± SD P value 
CD4 Patients *5.475 ± 2.335 0.0001

Control 3.154 ± 1.027

CD8 Patients *2.977 ± 1.321 0.0001

Control 1.152 ± 0.699
* Significant differences P ≤ 0.0001
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through the stimulation of acute phase responses, 
hematopoiesis, and immune reactions.[15] Inflammatory 
cytokines, such as IL-6 secreted during an infection, may 
have stimulated erythropoiesis.[16]

The present study also showed the high mean serum 
levels of The IFN-γ than control. The promotion in 
anti-inflammatory cytokine IL-6 in hydatidosis infection 
combined with elevation in INF-γ concentration within 
the same group compared with control group.

IFN-γ is a cytokines produced mainly by Th-1 lymphocytes 
and has many potential activities; its ability to induce 
the bactericidal activity of macrophages, stimulates 
the expression of MHC system, and inhibits microbial 
proliferation.[17-22]

Cytokines (IL-2, IL-4, IL-6, IFN-γ, and TNF-α) have 
been shown to be present in serum from hydatidosis 
infection patients.[5,23,24]

AL-Masoudi et al.[25] studied the IL-17 cytokine profiles 
in patients with CE in Babylon Province, Iraq, and they 
found that there was a significant increase in the serum 
level concentration of IL17A and IL17B in patients with 
hydatid disease compared to the control group.

All at once, serum levels of  soluble CD4 and CD8 
molecules were measured in the current study, and the 
results showed both CD4 and CD8 molecules were 
higher in hydatidosis infection patients than control 
groups, the CD4/CD8 ratio was 1.841 in hydatidosis 
infection patients in compared to control group which 
was about 2.737.

Conclusions
Present work can conclude that there were significant 
differences in levels of IL-6, INF-γ, and in soluble CD4 
and CD8 between hydatidosis infection patients and 
control group then, cause changing in CD4/CD8 ratio. 
The results suggest different patterns of activation of Th2 
and Th1 cells (according to values of cytokines) depending 
on clinical status.

Acknowledgments
We are extremely thankful to the Al-Hilla Surgical 
Teaching Hospital for providing all the needed facilities 
and samples, which were essential for the successful 
completion of the present work.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Availability of data and material
All data and materials are available upon request.

References
1.	 Zhang  W, Li  J, McManus  DP. Concepts in immunology and 

diagnosis of hydatid disease. Clin Microbiol Rev 2003;16:18-36.
2.	 Riganò R, Profumo E, Buttari B, Teggi A, Siracusano A. Cytokine 

gene expression in peripheral blood mononuclear cells (PBMC) 
from patients with pharmacologically treated cystic echinococcosis. 
Clin Exp Immunol 1999;118:95-101.

3.	 Siracusano  A, Delunardo  F, Teggi  A, Ortona  E. Cystic 
echinococcosis: Aspects of immune response, immunopathogenesis 
and immune evasion from the human host. Endocr Metab Immune 
Disord Drug Targets 2012;12:16-23.

4.	 Naik  MI, Tenguria  RK, Haq  E. Detection of serum cytokines 
before and after pharmacological and surgical treatment in patients 
with cystic echinococcosis. J Helminthol 2016;90:91-5.

5.	 Mezioug  D, Touil-Boukoffa  C. Interleukin-17A correlates with 
interleukin-6 production in human cystic Echinococcosis: A possible 
involvement of IL-17A in immunoprotection against Echinococcus 
granulosus infection. Eur. Cytokine Netw 2012;23:112-9.

6.	 Goldsby RA, Kindt TJ, Osborne BA, Kuby J. Leukocyte Migration 
and Inflammation. Immunology. 5th ed. New York, NY: WH 
Freeman and Co; 2003.

7.	 Pollard  KM, Cauvi  DM, Toomey  CB, Morris  KV, Kono  DH. 
Interferon-γ and systemic autoimmunity. Discov Med 2013;16:123-31.

8.	 Frank  L, Nugel  E, Docke  WD, Porstmann  T. Quantitative 
determination of CD4/CD8 molecules by a cell marker ELISA. Clin 
Chem 1994;40:38-42.

9.	 Parslow TG, Stites DP, Terr AI, Imboden JB. Medical immunology. 
Lange Medical Books. 10th ed. New York, NY: McGraw-Hill/
Medical Publishing Division; 2001. p. 133, 157-58.

10.	 Daniel  WW. Probability and T Distribution Biostatistics: 
A  Foundation for Analysis in Health Science. 7th ed. INC-USA: 
John Willey and Sons; 1999. p. 83-123.

11.	 Trandem  K, Zhao  J, Fleming  E, Perlman  S. Highly activated 
cytotoxic CD8 T cells express protective IL-10 at the peak of 
coronavirus-induced encephalitis. J Immunol 2011;186:3642-52.

12.	 Buxbaum LU. Interleukin-10 from T cells, but not macrophages and 
granulocytes, is required for chronic disease in Leishmania mexicana 
infection. Infect Immun 2015;83:1366-71.

13.	 Jiang L, Yao S, Huang S, Wright J, Braciale TJ, Sun J. Type I IFN signaling 
facilitates the development of IL-10-producing effector CD8(+) T cells 
during murine influenza virus infection. Eur J Immunol 2016;46:2778-88.

14.	 Park  HJ, Shim  HS, An  K, Starkweather  A, Kim  KS, Shim  I. 
IL-4 inhibits IL-1β-induced depressive-like behavior and central 
neurotransmitter alterations. Mediators Inflamm 2015;1:9.

15.	 Tanaka T, Narazaki M, Kishimoto. IL-6 in inflammation, immunity, 
and disease. Cold Spring Harb Perspect Biol 2014;6:016-295.

16.	 Morceau  F, Dicato  M, Diederich  M. Pro-inflammatory 
cytokine-mediated anemia: Regarding molecular mechanisms of 
erythropoiesis. Mediators Inflamm 2009;2009:405016.

17.	 Arango Duque G, Descoteaux A. Macrophage cytokines: Involvement 
in immunity and infectious diseases. Front Immunol 2014;5:491.

18.	 Abed  TA, Chabuck  ZA. The interrelationship between diabetes 
mellitus and COVID-19. Med J Babylon 2022;19:1-4.

19.	 Tareq AA, Hameed NM, Abdulshaheed TS. Impact of lymphopenia 
on COVID-19 infection severity. Med J Babylon 2022;19:99-101.

20.	 Hameed HR, Jabur SK. The association between hyponatremia and 
recurrent febrile convulsion. Med J Babylon 2022;19:71-5.

21.	 Al-yasiry  RZ, Jwad  MA, Hasan  MF, Alsayigh  HA. How obesity 
affects female fertility. Med J Babylon 2022;19:111-4.

22.	 Alsaqee  AH. Serum lipids deregulation in neonatal sepsis. Med J 
Babylon 2022;19:66-70.

23.	 Torcal  J, Navarro-Zorraquino  M, Lozano R, Larrad  L, Salinas  JC, 
Ferrer J, et al. Immune response and in vivo production of cytokines in 
patients with live hydatidosis. Clin Experim Immunol 1996;106:317-22.

24.	 Touil-Boukoffa C, Sance`au J, Tayebi B, Wietzerbin J. Relationship 
among circulating interferon, tumor necrosis factor-a, and 
interleukin-6 and serologic reaction against parasitic antigen in 
human hydatidosis. J Interf  Cytok Rese 1997;17:211-17.

25.	 AL-Masoudi  HK, Al-Hamadani  KC, Khiarull  IA. Interleukin 17 
cytokine profiles in patients with cystic echinococcosis in Babylon 
province, Iraq. Arch Razi Inst 2021;76:1493-500.


	Page 1

