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Abstract 

Background: Hydatid disease is a parasitic helminthes  which triggers an immune response that was 

regulated by cytokines.  

Aim of study: to  investigate Th1 and Th2 cytokines production , eosinophil cationic protein gene expression  

and  IgG subclasses in different stages of  hydatid disease  to evaluate their implication  and interplay in the 

evolution of pathology, as a tool for clinical decision and future vaccine preparation. 

Material and Methods: A total number of 42 patients with Hydatid cyst which was confirmed by 

radiological finding from those patients who consulted Baghdad Medical City Teaching Hospital at April – 

December, 2006 was  enrolled in this study. Ten ml venous blood was taken for assessment of Th1 (IL2 and  

IFN-γ) and Th2 (IL4, IL5 and  IL10)  by ELISA method , eosinophil cationic protein  gene expression by 

PCR technique and IgG subclasses(IgG1 and IgG4) by Radial Immunodiffusion Method in relation to 

different stages of Hydatid cyst.                                                                                         

Results: The commonest radiological finding was the late active hydatid cyst (71.42%), followed by 

(16.67%) and (11.91 %) for late inactive and early hydatid cyst respectively. The mean ECP gene expression 

was (33.45± 4.89) in late active hydatid cyst while it was (12.87 ± 1.43; 6.08 ± 1.13) for early and  late 

inactive hydatid cyst formation respectively. The Th1 cytokines which include  mean IL2 was (32.53±3.03; 

21.12±4.41;12.9 ±2.11) and mean IFN-γ was (7.9±1.2; 4.2±1.98; 9.62±1.10) , while the Th2 cytokine which 

include  meanIL4 (39.3±2.90; 148.62±12.81; 42.4±3.44),;IL5 was(49.63±5.38; 128.83±13.6; 47.51±4.23), 

IL10 was (30.34±3.77; 178.11±27.05; 21.36±5.91) and the IgG subclass IgG1 was (930.14±44.26 

;1885±87.7;902.17 ±70.8) while the IgG4 (61.6±4.97;144.38±20.25;59.52±3.41) for early, late active and late 

inactive hydatid cyst respectively with statistical significant value (P value< 0.05). 

Conclusions: There was Th1 cell activity in early hydatid cyst , Th2 cell activity in late active hydatid cyst 

and both Th1 and Th2 cell activity in late inactive hydatid cyst with marked ECP gene expression in early and 

late active hydatid cyst formation in comparison to those of late inactive hydatid cyst formation. IgG1 and 

IgG4 were hydatid cyst stage dependent and had interleukin 4,5 and 10 correlation and might be used as good 

laboratory markers to indicate the status of infection.                                                                                               

key wards: Hydatid disease , echinococcosis, Th1&Th2                                                                       

 الخلاصة
 المناعية. من الامراض الطفيمية والتي تحفز الجياز المناعي والتي تتم السيطرة عميو بالحركيات داء الحويصلات المائية: يعتبر الخمفية

والتعبير الجيني لمبروتين الموجب لمخلايا  2و1التائية المساعدة بغية التحري عن انتاج الحركيات المناعية من الخلايا  الهدف من الدراسة:
لتقييم انعكاساتيا والتفاعل في تطور عمم  داء الحويصلات المائيةالحمضية والفئات الفرعية لمغموبين المناعي نوع جي في مراحل مختمفة من 

 .الأمراض، كأداة لاتخاذ القرار السريري وتحضير لقاح في المستقبل
التي تم تأكيدىا بالفحص الإشعاعي من المرضى المراجعين  بداء الحويصلات المائيةمصابا مريضا  42تمت دراسة  لمواد وطرق العمل:ا

مل من الدم الوريدي  لتقييم افرازات الخلايا التائية المساعدة  12.تم سحب  6222 تشرين الثاني -نيسانلمستشفى مدينة الطب في بغداد  
(بطريقة الاليزا والتعبير الجيني لمبروتين الموجب 12و 5و  4)الانترلوكين 2 والانترفيرون جاما( والخلايا التائية المساعدة 2)الانترلوكين 1

فيما يتعمق بمراحل  ت الفرعية لمغموبين المناعي نوع جي بطريقة الانتشار الاشعاعيلمخلايا الحمضية بطريقة تفاعل البممرة المتسمسل والفئا
 . داء الحويصلات المائيةمختمفة من 
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% 716.6ب ) %( متبوعا71.42المزمن النشط بنسبة ) داء الحويصلات المائية ىو أظيرت النتائج ان اكثر النتائج الشعاعية شيوعالنتائج: ا 
عمى التوالي. واظير التعبير الجيني لمبروتين الموجب لخلايا الحمضة زيادة  المزمن غير النشط والمبكر لداء الحويصلات المائية %(111.9و 

 لداء الحويصلات المائية( 1.13±6.28و 1.43±12.87النشط بالمقارنة مع ) المزمن لداء الحويصلات المائية (4.89±33.45معنوية )
 2التي تتضمن معدل الانترلوكين لمخلايا التائية المساعدة و   عمى التوالي وكانت نتائج الحركيات المناعية النشطةوغير  المبكرة المزمنة

( بينما كانت 1.12± 9.62و  1.98±4.2و  1.2±7.9( ومعدل الانترفيرون جاما )11.2±12.9و  4.41± 21.12و  ±3.23 32.53)
 5( والانترلوكين 3.44±42.4و 12.81±148.62و 2.92±39.3) 4: معدل الانترلوكين 2لمخلايا التائية المساعدة  نتائج الحركيات المناعية

( 5.91± 21.36و  27.25± 178.11و 3.77± 32.34)12( والانترلوكين 4.23±47.51و   13.6± 128.83و 49.63±5.38)
 4(بينما كان معدل الفئة الفرعية 72.8± 922.17و 87.7± 1885و 2644.± 932.14لمغموبين المناعي نوع جي ) 1وكانت الفئة الفرعية 

المبكر والمزمن النشط والمزمن  لداء الحويصلات المائية( 3.41± 59.52و  22.25±144.38و  4.97± 61.6)لمغموبين المناعي نوع جي 
 .معنوي  عمى التوالي مع فارق احصائي غير النشط

المبكر ونشاط الخلايا التائية  داء الحويصلات المائيةفي  1نشاط الخلايا التائية المساعدة  يستنتج من ىذه الدراسة وجود الاستنتاجات: 
المزمن غير النشط مع وجود تعبير جيني  داء الحويصلات المائيةالمزمن النشط ونشاط لكمييما في  لداء الحويصلات المائية 2المساعدة 

 4و1المزمنة غير النشطة. ويستنتج ان الفئات الفرعيةالمبكرة و  المزمنة النشطة بالمقارنة لتمكلايا الحمضية في المراحل لمبروتين الموجب لمخ
( ومن الممكن ان تستخدم 12و 5و 4وليا ارتباط مع الحركيات المناعية)  داء الحويصلات المائيةلمغموبين المناعي نوع جي تعتمد عمى مرحمة 

     .يدة للإشارة الى حالة العدوى كعلامات مختبرية ج
                                         .2و  1الخلايا التائية   طفيمي الاكياس المائية،   ائية، لمداء الحويصلات ا الكممات المفتاحية:

Introduction 
Echinococcus infestations were among the most dangerous helminthic diseases in 

human (Al-Saimary, et al.,2010). Echinococcus organisms were parasitic helminthes that 

had life cycles encompassing a carnivorous host (usually fox or dog ) as a definitive host 

and intermediate host (human, ungulate or rodents) (Zhang et al., 2008). Hydatid cyst (HC) 

in man was a serious condition and the surgical removal of cysts remained the mainstay of 

treatment because the initial phase of primary infestation  was always asymptomatic, where 

they did not induce major pathology and  might  remain asymptomatic for many years but it 

is assumed that some may become symptomatic with the time (Gharbi, et al., 1981).  The 

larval stage of the parasite in human might  progress and led to formation of  cysts in 

virtually any organ, particularly  in liver and lungs (Brunetti, & Vuitton, 2010) and 

triggered a cellular and humeral immune response commonly characterized by elevated of 

some serum immunoglobulines (Rigano, et al., 1995). Cytokines were important in the 

regulation of the immune system and were secreted by a variety of cells in response to self 

and non-self-stimuli. Communication within cells occurred via cytokines which determine 

the quality and intensity of inflammatory and adaptive immune responses (Baz, et al., 

2006). It was well known that hydatid disease induced production of antibodies in human 

with total and specific Immunoglobulin's increase, T cells (T helper cells) produce distinct 

patterns of cytokines, and both Th1, Th2 cross regulate one another because their respective 

cytokines act antagonistically (Kakkos, et al., 2001). Increasing evidence showed that 

parasites-derived substances play important role in initiating or maintaining the parasites 

growth(Margutti, et al., 2001) because it has very complex multicellular (Zhang, et al., 

2008). In the immune response to infestations, cytokines produced by Th lymphocytes have 

a role in regulating antibody isotype production (Finkelman, et al., 1990 ; Rigano, et al., 

1995). To date, Ultrasonography (US)  and serum investigations were used to detect and 

monitor cystic echinococcosis, but a marker of cyst activity is still lacking. For this 

purpose, decision making  clinically might be challenging, especially for relapsing cases  
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after an  primary successful management (Junghanss,et al., 2008; Brunetti, & Vuitton, 

2010). Therefore  the aim was to explore Th1 and Th2 cytokines  profile and eosinophil 

cationic protein gene expression in different stages of  hydatid disease in order to evaluate 

their implication in the evolution of pathology, as a tool for clinical decision and future 

vaccine preparation. An another aim was to assess IgG subclasses in relation to stage of 

disease and their interplay with cytokine profile.  

  
Patients and Methods 
       A total no. of 42 (25 female and 17 male) patients with HC was enrolled in this study. 

The inclusion criteria for patients selection were: (i) presence of a minimum one HC cyst in  

liver, (ii) no prior surgery for HC, and (iii) no albendazole  pretreatment or  withdrawal  

minimumally two years  before serum collection  time. The control group (16 individuals) 

who were aged and sex matched was  people with CE free by both  of abdominal US, 

Computed Tomography (CT)  and serum  investigations. Serum samples from patients and 

control were collected  throughout (April–December ,2006) at Baghdad Medical City 

Teaching Hospital and stored at deep freezer until assayed. Patients clinically diagnosed 

and surgically confirmed in some of the cases. Diagnosis was accepted only when there 

were US and Computed Tomography (CT) Scan reports that confirm the presence of HC. 

Half of them were inpatients at Baghdad Medical City Teaching Hospital and the other 

were outpatients who consult hospital for other reasons and diagnosed by chance looking 

for other causes. HC was categorized according to the World Health Organization Informal 

Working Group on Echinococcosis (WHO-IWGE) in relation to standard US grouping for 

cystic ecchinocosis (CE)  as CE1 ,CE2 , CE3 , CE4 and CE5. CE1 indicate early HC 

formation while CE2 and CE3 indicated late active HC formation and finally CE4 and CE5 

reflected late inactive HC formation (WHO-IWGE, 2003; Junghanss,et al., 2008). Patients 

that had many cysts were categorized according to cystic activity, in agreement with Hosch 

et al. results (Hosch, et al., 2008). Patients were classified in relation to different cystic 

stages at US because the later was correlated with the cyst biological activity(Hosch, et al., 

2008; Brunetti, & Vuitton, 2010). 

  

Blood sample:   

         Blood was drawn from the patients with hydatid cyst using a 10 ml disposable syringe 

from all cases then 8 mls of these samples were putted in a disposable centrifuged tube and 

lifted for half hour to clot. After that the serum was separated by centrifugation and putted 

in a small screw cupped tubes and a each was labeled with serial number. Sera were stored 

in a deep freeze (-20 C˚) to be used for evaluation of the serum cytokines level of Th1 

which include IL2 (Cedex , France) and IFN-γ (Enzyme Immunoassay Kits, Biosource, 

Finland) and Th2(IL-4,IL5 andIL10) (BioSource,Belgium) by enzyme linked 

immunosorbent assay (ELISA) in  accordance to manufacturer instructions. Serum 

immunoglobulin G subclasses (IgG1 & 4) were assayed using Radial Immunodiffusion 

Method (RID)(RDI  Fitzgerald industries Int, USA). RID (Mancini) method was the 

diagnostic method that used to determine IgG subclasses in agar plates (ready-to-use) that 

encompassing specific anti-IgG subclass antibodies . All the test samples, control sera and 

standard sera were prepared to be added to the agar  plates. After 48-72 hours of serum  

incubation at room temperature the immunoprecipitation rings diameters were measured. 

The IgG subclass levels in the test samples was quantified by calibration curve procedure ( 
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ring diameters and concentrations of the standards were plotted and the values of  tested 

samples were determined by interpolation). The cycle of repeated thawing and freezing was 

avoided and no preservatives were added to the sera in all procedures used. The last two 

mls of blood samples  were stored in deep freezer for detection of eosinophil cationic 

protein by PCR technique as the following: 

 

Total RNA extraction 

RNA was extracted through the use of (Accuzol kit/ Bioneer , Korea) by using autoanalyzer 

(Exiprep/ Korea). The RNA that had been extracted was evaluated and measurement by 

Nanodroper spectrophotometery.                                                                                                       

DNase I Treatment: Extracted RNA were treated with DNase I enzyme to eliminate the 

trace amounts of genomic DNA from the eluted total RNA by using samples DNase I 

enzyme kit according to Promega company, USA instructions as following :  cDNA 

synthesis (RT step) at 50 °C for 1 hour while the Heat inactivation at 95 °C for 5 minutes. 

Mixing total RNA 1µg, 10X buffer, DNase I enzyme, DEPC water with the following 

volume (10ul, 4ul, 2ul, 4ul) with a total volume of 20ul.  

cDNA synthesis: This is by using AccuPower  RocktScript RT PreMix kit (Korea) as 

following: total RNA 100ng/ul, DEPC water and Random Hexamer primer (10pmol) with 

the following volume 10 ul, 9 ul and 1ul respectively with a final volume of 20 ul. This RT 

PreMix was placed in AccuPower RocketScript RT PreMix tubes that contains lyophilized 

Reverse transcription enzyme at form. Then liquefied completely .                                            

Quantitative Real-Time PCR (qPCR) 

qPCR was attained for quantification of ECP mRNA transcript levels where  gene 

expression study was carried out by using (2
-∆∆CT

 Livak method). The qPCR reaction using 

Real-Time PCR system (BioRad, USA) by SYBER Green dye.  qPCR master mix was used 

in recognition and amplification of ECP target gene and GAPDH housekeeping gene for 

normalization of gene expression.  Primers were designed online using the primer3 plus 

(Primers sequences)  as in the following: 

                                     

Primer Sequence Amplicon size Gene Bank 

 

ECP 

F TTTGCCATCCAGCACATCAG  

89bp 

 

BC096062.3 
R TGGTTTTTGCAACGCCATCG 

GAPDH F CCCATGTTCGTCATGGGTGT  

145bp 

 

NM_002046.3 R TGGTCATGAGTCCTTCCACGATA 

 

qPCR master mix was prepared for ECP target gene and GAPDH housekeeping gene 

according to  (AccuPower
TM

 2XGreen Star qPCR master mix kit, Bioneer Company/ 

Korea) instructions as following table: 
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volume qPCR master mix 

5µL cDNA 

2 µL Forward primer 

2 µL Reverse primer 

16 µL DEPC 

25 µL 2X green star master mix 

50 µL Total 

 

After that, qPCR master mix reaction constituents that mentioned above placed in qPCR 

white tube strips and mixed by (Exispin vortex centrifuge, Bioneer Company/Korea) for 3 

minutes, then the strips placed in Miniopticon Real-Time PCR system BioRad. USA as 

following thermocycler conditions : 

Repeat cycle Time Temperature qPCR step 

1 1 hour 50 °C Early denaturation 

45 

20 second 95 °C denaturation 

30 second 60 °C Annealing \ Extention Detection (scan) 

1 0.5 second 60-95°C Melting 

 

Statistical methods 
       All data were presented as means and the deviations were presented as standard 

deviation, and to test the significance in means of different quantitative data, independent 

sample t- test of significance was applied. Correlation analysis was done in SPSS version 

15.0. P value below 0.05 was accepted as statistically significant value.                                                                                                   

Results 
Table ( 1 ): Frequency of HC according to radiological finding 

Classification of HC according to 

radiological signs 

No. of cases Percentages 

Early HC 5 11.91 

Late active HC 30 71.42 

Late inactive HC 7 16.67 

Total 42 100 
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Table (2):ECP gene expression to early and late HC with control 

 

*(2-∆∆CT Livak method) include: First, the CT of the target gene ECP was return to 

normal in relation to the reference (ref) GAPDH gene, for both the test patients group and 

control group as following two formula: ΔCT(test) = CT(target, test) – CT(ref, test); 

ΔCT(control) = CT(target, control) – CT(ref, control). Second, the ΔCT of the test patients 

group were normalized to the ΔCT of the control group as following formula: ΔΔCT = 

ΔCT(test) – ΔCT(calibrator). Finally, Fold change of relative gene expression was 

calculated by following equation =  (2–ΔΔCT) : Normalized expression ratio.  

 

Table (3): showed the mean level of Th 1 cytokine level in early and late HC                  

           

Table ( 4 ) : showed the mean levels of Th 2 cytokine 

                                            

 

P value 

 

Fold change (2^-∆∆CT)* 

Mean ± St. error 

 

Stage of HC formation 

 

< 0.05 

12.87 ± 1.43 Early HC 

33.45± 4.89 Late active HC 

6.08 ± 1.13 Late inactive HC 

1.00 Control 

P value Control Late inactive 

HC formation 

Late active HC 

formation 

Early HC 

formation 

Parameter 

Means ±SD(pg/ml) 

< 0.05 4.77±2.98 12.9±2.11 21.12±4.41 32.53±3.03 IL2 

<0.05 5.3±0.46 9.62±1.10 4.2±1.98 7.9±1.2 IFN-γ 

P value Control Late inactive 

HC formation 

Late active HC 

formation 

Early HC 

formation 

Parameter 

 

Mean±SD 

(pg/ml) 

< 0.05 33.7±6.55 42.4±3.44 148.62±12.81 39.3±2.90 IL4 

<0.05 44.48±3.72 47.51±4.23 128.83±13.6 49.63±5.38 IL5 

<0.05 13.2±4.5 21.36±5.91 178.11±27.05 30.34±3.77 IL10 
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Table (5) : showed the mean levels of IgG subclasses(IgG1 &IgG4) 

P value Control Late inactive 

HC formation 

Late active HC 

formation 

Early HC 

formation 

Parameter 

Mean±SD 

(mg/dl) 

< 0.05 812.2±59.9 902.17±70.8 1885±87.7 930.14±44.26 IgG1 

<0.05 51.51±7.84 59.52±3.41 144.38±20.25 61.6±4.97 IgG4 

 

Discussion: 
     Table (1): showed the percentages of HC radiological presentation that had been 

categorized in relation  to WHO-IWGE standard  US organization for CE (WHO-

IWGE,2003). The commonest radiological finding was the late active HC (71.42%), 

followed by (16.66% )and (11.9 %) for late inactive HC and early HC respectively. This 

might be due to the ability of HC to be actively live for many years in mammalian hosts 

(Spruance,  1974; Roneus, et al.,1982.). Furthermore, the Echinococcus organisms had 

developed a variety of further strategies by which the  immune evasion  resulted would 

enable  its survival in active live form which include antigenic dissimilarity, detachment of  

protein in its surface, production of protease,  immunosuppression , sloping of the Th1/Th2 

cytokine profile, T cell suppression and modulation, molecular masking and mimicry, 

discharge of some antigens that were proteins in nature, mitogenic components  and 

carbohydrates of the oncosphere/metacestode that effect antigen presentation and inhibition 

of effector cell chemotaxis,  (Alkarmi, and Behbehani, 1989; Shepherd, et al.,1991 

Dematteis,  et al., 2001; Rigano, et al.,2001; Jenne, et al., 2001; Lorenzo, et al., 2002; 

Zhang, and McManus,2003 Gottstein,  et al., 2006; Kanan, and Chain, 2006; Graichen,  et 

al., 2007; Rigano, et al.,2007) that finally support the survival of the parasite in active form 

away from immune response.                                                                                                                                     

           Table (2): showed that there was marked ECP gene expression in early HC 

formation in comparison to those of late inactive HC formation and control. This might be 

due to a more significant infiltration of neutrophils and macrophages that occurred during 

the early phases of E. granulosus infestation followed by leukocytosis, resulting in an 

amplified number of myeloid cells such as macrophages, lymphocytes, and eosinophils 

(Fotiadis,  et al., 1999; Zhang, and McManus, 2003) which led to obvious pathologic 

changes (Finkelman, et al., 1991; Allen, et al.,1996; Barnes, et al., 2007). While in the late 

active phase of CE , there was also significant gene expression of ECP reflecting  very high 

eosinophil activity as a part of shifting of immune response from Th1 into Th2 with 

concomitant increase in IL4 and IL5 level as it had been illustrated below in addition to 

increase in neutrophils and macrophages. Eosinophils degranulate the eosinophil cationic 

protein at the host Echinococcus interface, and extents points in HC that been destructive to 

the parasite (Ramos, et al., 2006). So it can be concluded that ,during the echinococcal 

infestation, there was a striking activation of cell-mediated immunity with cellular 

inflammatory responses and pathological modifications but the cellular infiltration of 

eosinophils and other cells ( neutrophils, macrophages, and fibrocytes ) in human 

infestations (Peng, et al., 2006; Magambo, et al., 1995) usually did not produce  a severe 

inflammatory reaction and matured cysts tend to be enclosed by a fibrous layer that split up 
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the laminated cystic layer from host tissue and protect it from host immune attack 

physically. It had been reported that the eosinophils had been participitated in capsule 

creation (Slais, and Vanek, 1980) but the exact immunological reactions involved require 

further elucidation.  

            Table (3):showed that there is significantly higher level of IL-2 and IFN-γ in early 

and late active  HC formation period than in late inactive HC formation period and control 

group. As IL-2 and IFN-γ are product of Th1, so Th 1 response was more in early period 

than in the late period with inactive HC formation.  This reflected a strong protective 

reaction against E. granulosus in early HC formation which remain increased when the HC 

formation become active and late. In early HC ,the  cellular immunity and Th1 cytokines 

increase to in an attempt to control total parasite growth in some individuals and to limit the 

lesions size in the patients diseases (Rigan`o, et al., 2004). Initial Th1-polarized cytokine 

production, which can destroy the metacestode at premature stages of establishment and 

development (Vuitton, 2003; Rigano,  et al., 2007) but after its establishment , the immune 

response would changes to a chiefly Th2 cytokine  predominant reaction in the later late 

active stage of HC that was why the cyst can live for a long period (Bresson,  et al., 2008) 

and finally lead to gradual increase in the late active stage , a feature that can be considered 

as a characteristic immunological phenomena of E. granulosus infestation. In addition to 

that, when the HC calcified and become inactive the Th1 cytokines production will  

reduced reflecting decreased inflammatory changes in this period. Also the increase in both 

IL-4 and IL-10 that had been found in this study and illustrated later also  impairs the 

increasing Th1 protective response to a significant levels making Th2 response more 

predominant ,so  this allowed the parasite to survive to late and active cyst (Chandrasekhar, 

and Parija, 2009;Mezioug and Touil-Boukoffa, 2009; Vuitton, and Gottstein, 2010). The 

increase in IFN-γ would lead to NO synthase production by the host in response to an IFN-

γ-activating signal (Ait, et al., 2006) that prime  host defense against E. granulosus (Amri, 

et al., 2007) but as the IFN-γ- start to decrease when the immune system begin to shift from 

Th1 into Th2 ( table 3 ) and the antigens  in the laminated-layer of CE increased , so this 

would  lead to decrease NO production (Andrade, et al.,2004) in addition to the Th2 

cytokines inhibition of parasite killing due to the anti-inflammatory action of IL-10 

(Bauder,  et al., 1999; Vuitton, 2003).  

      Table (4) showed that there was significant increase in Th2 cytokines (IL 4, IL 5 and 

IL10) in late active HC in comparison to early, late inactive HC and control  group ( P 

value < 0.05). This indicate that there was a shift in immune response from Th1 into Th2 

which might be due to an immune evasion molecule exaggerated by antigen  B that 

inhibited elastase activity and neutrophil chemotaxis and eliciting a non-protective Th2 

immune reaction that enable the parasite to avoid the immune response (Fraize, et al., 2005; 

Rigano,  et al.,2007). The striking feature was the dramatic increase in mean  level of IL 10 

in late active HC which had a principal function in limitation and ultimately termination of 

inflammatory reaction. IL-10 also  shows a crucial role in function and differentiation of  T 

cells vivo (Moore,  et al., 2001) and results in more rapid metacestode growth. T regulatory 

cells secrete large amounts of IL-10  that  inhibit the immune response and activate immune 

evasion (Amri,  et al., 2009; St¨ager, et al., 2010). As the IL 10 was  typically associated 

with immunoregulation of effector responses (Moore, et al., 2001), so its high levels could 

be considered as a hallmark of late Echinococcus infestation  (Vuitton, 2003; Zhang, et al., 

2008). A new type of effector CD4
+
 T cells, which mainly secrete IL-9 and IL-10 named  T 

helper 9 (Th9) cell subsets (Dardalhon,  et al., 2008). Th9 and IL-9 were involved in E. 
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granulosus immunopathogenesis and might play helpful roles possibly in E. granulosus 

growth at the late stage after infestation. Thus in addition to Th1/Th2 cells imbalance, there 

also might be  imbalance in Th1/Th9 in patients with CE. It is stated that  E .granulosus 

progressive growth during late stages of infestation resulted in the persistence of the Th2 

shift (Touil-Boukoffa, et al., 1998 ; Amri, et al., 2007). In this study, the increased level of 

IL4 might enable the  CD4
+
 T cells to differentiate into Th9 cells by the aid of TGF-β 

(Veldhoen,  et al., 2008). Consequently, as Th2 is principal at the E .granulosus infestation  

late stage , Th9/IL-9 may associate with the potentially beneficial roles in the growth of E 

.granulosus at the late stage after  infestation. However, the exact underlying mechanism of 

IL-9 role in the E. granulosus inflammation response needs further study. Table (3&4) also 

showed that patients with late inactive HC generates both responses. Because each one 

regulate each other (Pearce, and MacDonald, 2002), this is possible due to echinococcal 

antigens involving different epitopes (Ortona,  et al.,2003; Fraize, et al., 2005). It is unclear 

why hydatid infestation can prompt high values of both Th1 and Th1 cytokines (Rigano,  et 

al., 1995) since they usually downregulate each other (Pearce, and  MacDonald,2002).  The 

antigen itself and the quantity of antigens released  might show significant roles. However, 

a remarkable feature of late inactive CE infestation is the co-occurrence of IFN-γ, IL-4 and 

IL-10 at increased  values  in CE (Mezioug, and Touil-2Boukoffa, 2009). It can be decided 

that ,Th1 reaction was responsible for destruction of  the parasite while Th2 reaction, such 

as IL-4, IL5 and IL10 were useful for parasite development and suppression of parasite 

death  through IL-10  role in addition to  intermediate mediator that can prevent the cellular 

immune response effector phase. Constantly, a change in the cytokine reaction to Th1 

immune response reduces parasite growth  as it had been shown in table (3&4) in late 

inactive HC. Hence, blocking the responsible antigens for host Th2 cell responses induction 

and vaccination with antigens  that would encourage a Th1 cell reaction may be an vital 

point vaccine design in future.  

Table (5) : showed that the level of IgG1 and IgG4 in relation to stage of HC formation. 

IgG1 and IgG4 started to increase in early HC formation but reached to a significant level 

in late active HC that return to significantly low level in the late inactive HC formation ( P 

value < 0.05) when compared to control group. This was linked with whether the state of 

cyst was active and live or infiltrated and calcified (Daeki,  et al., 2000). The increased 

production of IL-4 , IL5 and IL-10 was concomitant with high levels of IgG1 and IgG4. 

This increase was linked with the predominant immune response  (Al-Qaoud, and  Abdel-

Hafez ,2008) and might be used as good laboratory markers to indicate the status of 

infestation. 

Conclusion 
1-The late active HC was the commonest cyst detected radiological. 

2- Eosinophil cationic protein gene expression was over expressed in active infestations 

than in the  early and inactive HC reflecting a dramatic eosinophil participation in Th2 

immune response. 

3-Collectively, Th1 cytokines which had protective immunity might be associated with the 

early HC which was defective or modulated in case of active HC. On the other hand, 

Th2 cytokines  were predominant in late active HC and might be responsible for the 

disease susceptibility to clinical complications and secondary locations. Any successful 

attempt to block antigens responsible for induction of host Th2 cell responses and 

vaccination with antigens  that would induce a Th1 cell reaction may be an essential 
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point for vaccine design in future. In the established Echinococcus cystic stage, the 

typical immune response of the Th2 cell type involves the cytokines IL-4, IL-5, IL-10 

and the antibody isotypes IgG1 and IgG4 together with expanded populations of 

eosinophils .  

4-IgG1 and IgG4 were HC stage dependent and had interleukin 4,5 and 10 correlation and 

might be used as good laboratory markers to indicate the status of infestation.                                                                                                              

Recommendations: 
1-Our results suggest that we need national control programs including a multi-sectorial 

collaboration to eradicate hydatidosis and effective actions to control cystic echinococcosis 

2-A better understanding of the immunology of echinococcosis in humans has led to new 

developmental therapy, such as immunomodulation. 

3-Further studies of HC with allergic asthma and allergic rhinitis or other IgE mediated 

disease are mandatory specially those cases treated with allergen specific immunotherapy 

that lead to shift of immune response from Th2 into TH1.  
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