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Abstract 
       Hydatiosis is a widespread chronic zoonotic parasitic disease caused by helminthic larval  stage 

of tapeworm Echinococcus granulosus.. In last year's many methods are used to activate and 

modulate the response of immune system of the host in order to evade the invasion of the parasite. 

The present investigation was aimed to find out the effect of attenuated protoscolices on the 

viability of lymphocytes which play very important role in the immune response against many 

parasites and the reflect of this attenuation on hydatid cyst protoscolices infectivity in vivo. Four 

groups of white male BALB/c mice were experimentally infected with helium-neon laser attenuated 

protoscolices that exposed to helium –neon laser for (10,30,50,100) minutes respectively. The 

results showed  increase in lymphocyte viability (p<0.01), especially among mice that exposed to 

laser for 50 minutes (77.00±1.42) in comparison to control group(50.66±3.23),this increase in 

lymphocyte viability causes statistically (p<0.01) decrease in protoscolices infectivity (both cyst 

numbers and diameters)in comparison with positive control group which cause decrease in 

lymphocyte viability.                                                                                                                    
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 الخلاصة
ٌعذ داء الاكٍبط الوبئٍت هي الاهشاض الاًخقبلٍت الوشخشكت الوضهٌت الٌبحجت عي الخوج بٍشقت الذودة الششٌطٍت الوشىكت    

, وخلال السٌىاث الاخٍشة فقذ اسخعولج العذٌذ هي الطشائق ورلك لخفعٍل وحعذٌل اسخجببت  Echinococcus granulosusالحبٍبٍت 

 خشبس هزا الطفٍبي.الجهبص الوٌبعً هي اجل الحذ هي اً

حهذف الذساست الحبلٍت لوعشفت حأثٍش الشؤٌسبث الاولٍت الوععفت  فً عٍىشٍت الخلاٌب اللوفبوٌت والخً حلعب دوسا ههوب فً    

الاسخجببت الوٌبعٍت للعذٌذ هي الطفٍلٍبث وحأثٍش رلك فً خوجٍت الشؤٌسبث الاولٍت الوععفت  داخل الجسن الحً . فقذ اسخعولج اسبع 

   ًٍىى للاكٍبط الوبئٍت وبوذد حعشٌط  –هٍع هي ركىس الفئشاى البٍط للخوج الخجشٌبً ببلشؤٌسبث الاولٍت الوىهٌت بأشعت هلٍىم هجب

دقٍقت اشعت  21( دقٍقت , اظهشث الٌخبئج واعخوبدا على وقج الخعشٌط بأى هجوىعت الشؤٌسبث الوعشظت ل 111, 21, 01, 11) 

( هقبسًت هع هجوىعت السٍطشة غٍش الوععفت  1.42 ±77.00( وبلغج ) p<0.01لخلاٌب اللوفبوٌت ) ًٍىى صٌبدة فً عٍىشت ا –هلٍىم 

( فً اسخعبدٌت الشؤٌسبث p<0.0 1( , وهزٍ الضٌبدة فً عٍىشت الخلاٌب اللوفبوٌت ٌٌجن عٌهب اًخفبض هعٌىي ) ±50.66 3.23)

حجبههب هقبسًت بوجوىعت السٍطشة الوىجبت والخً ٌحصل فٍهب الاولٍت  هي خلال الاًخفبض الوعٌىي فً حجن الاكٍبط الوبئٍت وا

 .اًخفبض فً عٍىشت الخلاٌب اللوفبوٌت
 

Introduction 
     Cystic echinococcus (CE) is a widely endemic helminthic disease caused by infection with 

metacestodes (larval stage) of the tapeworm Echinococcus granulosus that cycles between canines 

particularly dogs as definitive hosts  and various herbivores  as intermediate hosts (1). The disease 

is characterized by the growth in the host internal organs, mostly liver and lung, of steadily fluid –

filled, unilocular cysts surrounded by a two layered hydatid cyst wall, inner nucleated germinal 

layer, where protoscoleces bud, and an outer acellular laminated layer surrounded by a host 
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fibrous capsules (2,3 ). It constitutes a serious public health problems in various parts of the worlds. 

The annual incidence rates of diagnosed human cases / 100,000 inhabitants vary widely(4 ). 

  Hydatid cyst secrets major immunodominant antigens which are thought to be responsible for 

immunomodulatory activities promoting its survival within a mammalian host ( 5). These activities 

have extraordinary  abilities to control host immune rejection mechanisms through alternation or 

suppression of the functional lymphocytes by secreting substance from the cyst wall which interfere 

locally with immunocompetent cells which facilitate long term survival of the parasite(6 ).   

  Lymphocytes play a vary important role against parasitic infections especially E. granulosus 

whether this role is pathogenic or protective in the immune response and they accordingly on 

antigenic stimulation elaborates a majority of soluble molecules that mediate interaction between 

cells called interleukins from T. lymphocytes or immunoglobulines called from B. lymphocytes                 

(7 ). The aim of this study is to find out the effect of attenuated protoscolices on the viability of 

lymphocytes which play very important role in the immune response against many parasites and the 

reflect of this attenuation on hydatid cyst protoscolices infectivity in vivo.  

 

Materials and Methods: 
 

   Five groups of white BALB/c mice were used for experimental infections ( each group consist of 

12- 16 mouse , their age 10-12 weeks , weight 22-24 gm). Protoscolices were isolated from cysts in 

sterile conditions according to ( 8) method, and their numbers were fixed to 2000 protoscolices / 1 

ml of sterile phosphate Buffer Saline (P.B.S) with pH( 7.2) and their viability were tested according 

to(9) method using eosin stain ( viability must be more than 98%). The inbred males BALB/c mice 

groups were injected as follow: Four groups of mice were inoculated intraperitoneally( I.P.) with 

four protoscolices groups which exposed to helium- neon laser for (10, 30, 50 and 100 minutes) at 

the wave length 632.8nm with power 10 nm . The fifth group was inoculated I.P. with non exposed 

2000 protoscolices/ 1ml of sterile hydated cyst fluid used as a positive control group. After 4 days 

the four mice  groups inoculated with a live non attenuated 1000 protoscolices / 1 ml  P.B.S. as 

challenge dose . After 4,6 and 8 weeks  T. lymphocytes were separated according to (10) method 

and their viability were tested by dye exclusion ( 0.2%) trypan blue stain (11). Then one hundred 

cells were counted and percentage of lymphocyte viability was calculated using haemocytometer 

under compound microscope. After 25 weeks all mice groups were killed and dissected under 

dissected microscope and the infectivity of protoscolices was investigated by recording cyst 

numbers and their diameters micrometer.                                                                                              

     

Statistical Analysis: The data were analyzed by one-way ANOVA. Using SPSS program (version 

10) and Excel application. The results are expressed by the means ± standard deviation ( SD). 

Results were considered, Non significant at p> 0.05, significant at p< 0.05, highly significant at 

p<0.01.  

 

Results: 
 

      Four weeks following the incubation of attenuated protoscolices, the results showed increase in 

lymphocyte viability (p<0.01)especially among mice which were exposed to the laser for minutes 

(77.00±1.42), while the least exposure for 10 minutes showed no significant (p>0.05) difference in 

lymphocytes viability is decrease during 100 minutes exposure. This significant increase was 

continued during the 6 
th

  week of exposure in comparsion with the positive control group, restarted 

to decreased in 100 minutes exposure (Table 1).  

  Similarly after 8 weeks, attenuated protoscolices with helium – neon laser demonstrated 

significant increase (p<0.01) in lymphocyte viability for 50 minutes exposure which were (88.66± 

2.43) in comparison with positive control group (37.00± 1.33). This incrase in lymphocyte viability 
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causes statistically significant (p< 0.01) decrease in protoscolices infectivity (both cyst number and 

diameters) in comparison with positive control group among 50 minutes exposure(Table 2).  

   Therefore, attenuated protoscolices with helium –neon laser on the viability of lymphocytes 

especially for specific period of exposure and started to decrease when the time of exposure is 

prolonged. 

  
Discussion: 
 

      The principal finding of this study is that helium-neon  laser attenuated protoscolices were able 

to stimulate the T. lymphocytes against the experimental  hydatidosis in mice infected with freshly 

isolated protoscolices of E. granulosus especially at higher exposure time 50 minutes. 

  No studies were done previously about the effect of attenuated protoscolices by helium –neon laser 

on lymphocytes viability. The alive attenuated protoscolices  have immunosuppressive effect on T. 

cell viability. It has been found that the  E. granulosus causes severely depression to T. cells in later 

stages of infection in vitro (12) . The higher dose of protoscolices increase the number of suppressor 

cells accompanied by decrease in the number of T. helper cells. Furthermore infection with higher 

dose of this parasite may result in non- specific suppression of T. cell activity (13) . Because of 

radiation, the attenuated protoscolices were unable  to overcome the immune  system of the host 

(14) and considered highly immunogenic to stimulate and activates the immune system against the 

challenge dose (15). The results of this study agree with (16) who conclude that attenuated 
protoscolices with different laser rays give partial and absolute immunity against experimental  

hydatidosis depending on time of exposure, The inoculation of attenuated protoscolices 

intraperitoneally sensitized immunocompeteny T. cytotoxic which causes the destruction of the 

challenge dose (17).  The protoscolices which exposed to U.V. for a prolong time will lost its 

immunogenic activity, while for short time exposure  will give the host absolute immunity (18).  

Immunity of BALB/c  mice to injected protoscolices induced  both Th1 and Th2 type response (19).  

  In conclusion, the results indicate that attenuated  protoscolices stimulate the immune system 

causing increment of  lymphoytes  viabilities especially at 50 minutes  helium- neon exposure 

which let protoscolices to develop and grow. 
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Table 1.The effect of protoscolices Echinococcus granulosus exposed  to                                  

helium- neon laser on lymphocytes viability in vivo. 
 

Time of exposure 

Minutes 

 

Lymphocytes viability: Mean  SD 

After 4 

weeks 

After 6 

weeks 

After 8 

Weeks 

H.C.F(+ control) 50.663.23 44.331.12 37.001.33 

10 55.001.42* 60. 2.87** 69.003.65** 

30 61.331.52** 60.331.32** 66.33 ±2.23** 

50 77.001.42*** 79.333.21*** 88.662.43*** 

100 59.002.32* 70.665.63*** 70.002.12*** 

 

 Data are expressed as Mean S.D.                                                                        

       P<0.01           *** HS  **S P<0.05                   * NS P>0.05           

 

 

Table 2. Effect of attenuated E. granulosus protoscolices with helium- neon   laser on 

the numbers and diameters of cysts after 25 weeks. 

 
Time of exposure 

Minutes 

 

Cysts numbers 

Mean              S.D 

Cysts diameters(mm)                

Mean               S.D 

 (control) 16.13            2.00 4.213               1.792 

                10 16.88            1.16* 4.088              0.380* 

                 30                10.25            3.44** 2..813            0.577* 

                 50     4.13             3.33*** 1.275                3.64*** 

                 100     4.63            1.43*** 1.875              0.420*** 

 
  Data are expressed as Mean S.D.                                                                           

       P<0.01    ** S P<0.05               *** HS                  * NS P>0.05 

 

 

                         

 

 

 

 


