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hypersensitivity phenomenon in hydatid protoscolices
irradiated by alpha particles.
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Abstract:The phenomenon of hypersensitivity in hydatid protoscolices ,which isolated from
infected sheep livers with hydatid cysts was studied. This protoscolices were irradiated by
Polonium source (210Po) emitted alpha particles. The result showed that hypersensitivity occurs
at low doses (0.04 mGy) which means the cells were high sensitive to the radiation. at (0.13
mGy) the cells show higher resistance for radiation .

-:الملخص
حمج دراست ظبهزة فزط الحسبسٍت فً رؤٌسبث السبئل العذري(المعزولت مه أكببد األغىبم المصببت ببألكٍبس
 )وهذا0.04 mGy( اظهزث الخالٌب فزط حسبسٍت عىذ.(210Po) العذرٌت)المشععت بجسٍمبث الفب المىبعثت مه مصذر البىلىوٍىم
. )0.13 mGy (وكبوج أعلى وسبت مقبومت الخالٌب لإلشعبع عىذ الجزعت,ٌعىً أن الخالٌب حسبست لألشعبع عىذ الجزع الىاطئت

Introduction :Low-dose irradiation is taking a particular importance for the time being, especially because
of the observation of the hypersensitivity phenomena in the living cells win some resistance after
irradiation to about 0.5 Gy, where the usual nearly exponential shape of the survival curve,
represented by the survival versus dose in Gy, starts to increase at about 0.5 Gy to a higher survival
rate as the dose increase before falling down in a usual manner [1].
This phenomena has been observed in conventional irradiation experiments and in micro
beam experiments[2,3,4, 5, 6].
Hydatidosis (hydatid cyst disease) is a parasitic disease caused by Echinococcus granulosus
[7]. The adult form of the parasite found in dog, fox and wolf. The larvae cause the disease in
human beings, cows, sheep and other domestic animals [8]. Cysts could be also detected in the
spleen, kidney, heart, bones, the central nervous system, and other organs but with less frequency
[9].

Procedure :The samples were collected from sheep livers infected with hydatidosis from AlMuthanna abattoir.
Hydatid fluid was aspirated by syringe from hydatid cyst and protoscolices were scraped from sides
of germinal layer and kept in the test tubes then centrifuged at 2500 rpm for 5 minutes.
Then the supernatant discharged and the sediment used for measuring the viability of
protoscolices by using Iosin stain. The red protoscolices consider dead while green protoscolices
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represent alive [10,11]. The Specimen examined under light microscope at (40X) then samples were
irradiated for different times.
After measuring protoscolices viability, it irradiated by using 210Po point source which emits Alpha
particles of energy( 3.34 MeV) was used for irradiation, the source was placed at (2cm) distance
from the Petri dishes (without cover).The dose rate at the dish surface was calculated according to
the equation (1) [12].
D(Gy/sec) =Фo ×1.602×10-10( dT/ ρdx)…………….( 1 )
D:- is the Dose.
Where Фo is the flux in unite of particles/cm2.sec .
(ρ) is the air density and equal to 0.00129 g/cm3.
dT/dx is the linear energy transfer in KeV/μm [13, 14].
Irradiation carried out at room temperature, the viability of protoscolices were measured after each
irradiation time.
SF(Survival Fraction) =e-(aD+bD)+cD2e-dD [15] …………….(2)
a=8.643, b= 8,216 , c =113,8 , d= 8,878
a= Cσ dir/LET………(2-a)
b= Cσ indir/LET….(2-b)
σ dir:- the direct inactivation cross section,
σ indir:- the indirect inactivation cross section, LET:- the Linear Energy Transfer, C is a conversion
constant, The second term in equation (2) , (cD2e-dD):- describe the repair for both direct and
indirect effects.

Results and Discussion :The percentage of survival of protoscolices versus dose of irradiation by( 3.34MeV) Alpha
particle was illustrated in figure (1) which revealed that the curve did not take the usual semi
experimental shape of the survival curve. The percentage of survival falls down to (0.5) at
(0.04)mGy and started to increase to about (0.08)mGy, then reach to maximum at (0.13)mGy
Then started to decrease slowly, this implies that the protoscolices had gained some resistance
against radiation similar to the mentioned by Azooz.[1] who showed that hypersensitivity in
mammalian cells occurs at about(0.5)Gy.
Table (1) shows the phenomenon of hypersensitivity by using Haval model[15] while figure (2)
shows the match this model with the data we have obtained.
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Figure(1) The relationship between survival percentage of protoscolices and dose of
irradiation(mGy)
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Figure (2) The relationship of the fitted of data with the results of the model
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Table (1) Relationship between alive protoscolices percentage, the dose and the
time.
Survival
percentage of
protoscolices (%)
90
77
50
74.5
80
57

Dose(mGy/sec)

Time( sec)

Time(min)

0.35
21
42
84
126
252

0
60
120
240
360
720

0
1
2
4
6
12

Conclusion
•
1- Hypersensitivity phenomenon of Hydatid protoscolices appears at very low dose (0.04
mGy)
•
2- Highest dose in which cell's resistance to radiation increase to ( 0.13 mGy)

References:1- Azooz, F. A.; Al-Taa‘i,H.M. and Ahmad,K.D. (2009). Observation of hypersensitivity phenomenon in
E.Coli cells after irradiation by alpha particles.J.Raf.Sci., Vol. 20, No.2, pp 113-120.
2- Marples, B.; Skov, K.A. and Joiner, M.C.(1994). The effect of oxygen on low-dose hypersensitivity and
increased radioresistnce in Chinese Hamster V79-37A cells Radiat. Res., Vol. 138, pp.17-20,Abstract
3- Bohrnsen,G.; Weber,K.J. and Schols, M.(2002). Low dose hypersensitivity and resistance of V79 cells
after charge particle irradiation using 100 Mev/u carbon ions, Radiat. Prot. Dosi., Vol.99, No.1-4,pp.255256.
4- Linda, M.P.; Bengt, K.L.; Ingegrd, H.; Margareta, R.E. and Anders,B.(2002). Low hypersensitivity in
human colon and small cell lung cancer cells. Email: Linda@radfys.ks.se. Paper II, Radiation Biology.
Low Dose , Radiat. Prot. Dosi., Vol .99. No. 1-4 pp.237-240.
5- Tsoulou, E.; Baggio, L,; Cherubini,R. and Kalfas, C.A. (2002). Radiosensitivity of V79 Cells after Alpha
Particls radiation at Low Doses. Radiation Protection Dosimetry, Vol.99.No.4,237-240.
6- Xiao, dong Jin; Qiang Li; Wen-jian,Li Wang,jn-fang; Chuan-ling Guo and Hao,Ji. Fang.(2006). "The
hyper- radiosensitivity effect of human hepatoma SMMC-7721 cells exposed to low dose γ-Rays and
12C ions". Nuclear Inst. And Meth.,B(245), (310-313).
7- Giorgio A, Tarantino L. and Francica G.( 1992). Unilocular hydatid liver cysts: treatment with US-guided,
double percutaneous aspiration and alcohol injection. Radiology; 184:705 -710.
8- Yasarol. (1984). Medikal parazitoloji [in Turkish]. Izmir, Turkey: Ege University Press. Tıp Fakültesi
Yayınları.
9- Sayek I., Yalin R. and Sarac Y. (1980). Surgical treatment of hydatid disease of the liver. Arch Surg;
115:847 -850.
10- Smyth,J.D. and Barret ,N.J.(1980). Procedure for testing the viability of human hydatid cyst following
surgical removal , especially after chemotherapy.Trans Roy Soc Trop Med Hyg 74: 649-652.
11- Smyth,J.D. and Davies, Z.(1974).Occourance of physiological strains of Echinococcus granulosus
demonstrated by in vitro culture of protoscolices from sheep and horse hydatid cyst .
Int.J.Parasitol.4:443-445.
12-Tait,W.H. (1980). Radiation Detection. Butterworth's, Boston, London
13- Mahesh, K. and Mustafa, S. (1979)."Nuclear Radiation Detector and Experiment". Dept. of phys.,
college of science, Mosul University Press.
14- Zeigler, J., Srim, (2003). Program, The stopping and ranges of ions in matter, http://www.software
.ibm.com/ad/apl/apl2.html.
15- Haval, Y.Y.(2006). A Unified biophysical model for describing cell survival curves of radiation. Ph D.
Dissertation, Dohuk Univ.

11

