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 يحًذ قاسى انفخاس

قسى انفٍضٌاء -كهٍت انعهٕو  -جايعت ٔاسط   

 المستخلص

، يفٍذا ارا اسخخذو الاشعاع  عُذيا ٌخعشض الاَساٌ لأي َٕع يٍ إَاع الاشعاع فاٌ رنك قذ ٌكٌٕ يفٍذا أ يعشا

يعٍُت يثم الاسخخذاياث انطبٍت ٔظًٍ انحذٔد انًسًٕح بٓا، بًٍُا ٌكٌٕ ظاسا ارا كاٌ انخعشض ٔ يفٍذة لاغشاض

 عشٕائً ٔبجشعاث اشعاعٍت حخجأص انحذٔد انًسًٕح بٓا.

ثٍش انٍُٕحشَٔاث انحشاسٌت عهى ًَارج يٍ دو الاَساٌ حى اخخباسِ فً ْزا انعًم، ٔقذ حذدث ٔدسسج ْزِ اٌ حا

، ٔحشكٍض (WBC)، خلاٌا انذو انبٍعاء (RBC)انخأثٍشاث عهى يشكباث انذو يثم خلاٌا انذو انحًشاء 

 انًٍٕٓغهٕبٍٍ.

ٔحى ححهٍم ٔدساست ْزِ انًُارج بعذ حعشظٓا اسخخذو فً ْزا انبحث ثًاٍَت يخطٕعٍٍ )اسبعت سجال ٔاسبعت َساء( 

، حٍث ٌخى حقسٍى انًُٕرج انى (4cc)نهٍُٕحشَٔاث انحشاسٌت نفخشاث صيٍُت يخخهفت. كاٌ انًُٕرج انٕاحذ ٌخكٌٕ يٍ 

جضئٍٍ احذًْا نخعشٌعّ انى انٍُٕحشَٔاث انحشاسٌت نًذة سخت ساعاث ْٔزِ انٍُٕحشَٔاث صادسة عٍ انًصذس 

ٔظع ًَارج انذو فً اَابٍب خاصت يٍ يادة انبٕنً اثٍهٍٍ، ايا انجضء انثاًَ يٍ  ٌخى حٍث  [Ra-Be]انحشاسي

 ,12hr)انًُٕرج فٍسخخذو كًُٕرج قٍاسً. حى اعادة عًهٍت انخعشٌط نهٍُٕحشَٔاث نفخشاث صيٍُت يخخهفت يثم 

18hr, and 24hr). 

(، ٔحشكٍض WBCانبٍعاء )(، خلاٌا انذو RBCخلاٌا انذو انحًشاء ) ٔحشكٍض كم يٍ نقذ ٔجذ اٌ عذد

)اي حخاثش انحانت انصحٍت نهشخص عُذ  حقم كهًا صاد صيٍ انخعشض نهٍُٕحشَٔاث انحشاسٌتحخاثش ٔانًٍٕٓغهٕبٍٍ 

عُذ  ٔجذ اٌعا اَّ لإٌجذ فشق عًا ارا كاٌ انًخطٕع ركش او اَثىكًا ، حعشظّ انى انٍُٕحشَٔاث انحشاسٌت(

 .انخعشض انى انٍُٕحشَٔاث انحشاسٌت

Abstract 

Radiation can be either useful or harmful when human exposed to any kind of 

radiations. The effects of radiations on human blood samples were tested. In this 

study, blood was irradiated with Ra-Be (α, n) thermal neutron source. The effects on 

the components of blood (Red blood corpuscles, white blood cells, and hemoglobin 

concentration) examined and recorded. 
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The work undertaken focuses on the analysis of the blood sample after they had been 

irradiated. Four cc (4cc) blood samples were gathered from 8 different volunteers (4 

males and 4 females). After that each samples was divided into two equal parts (1cc 

each) and placed in different polyethylene tubes, with the first to be used as a 

standard. The other sample were irradiated also for six hour using thermal neutron 

source Ra-Be (α,n). Afterward, new samples were taken from some volunteers, and 

the process repeated with different lengths of exposure to the radiation (12, 18, and 24 

hours).      

It was found that the number of red blood corpuscles, white blood cells, and 

hemoglobin concentration decrease the longer the samples are exposed to thermal 

neutrons. This trend was consistent with each volunteer's samples, and came 

regardless of whether they were male or female.  

1.    Introduction 

The research of this paper will cover 

basic biophysical and biological effects 

of thermal neutrons. The nature and 

severity of these effects will depend 

upon a great variety of biological and 

physical aspects. Many researchers 

have investigated and studied the 

benefits and damages of radiation on 

humankind, and living organisms. 

Samples of human blood have been 

tested in this work. 

Feurgard C. in 1998)1( worked on the 

effects of ionizing radiation (neutrons 

and gamma rays). Male Wistar rats 

were exposed to 4 Gy on (neutrons / 

gamma) rays radiation. After whole-

body irradiation, plasma cholesterol 

and phospholipids levels increased up 

to 62% and 37%, respectively. On the  

other hands, plasma triglyceride 

concentrations decreased with the 

decreasing of food intake after 

irradiation but remained higher than in 

control rats. It was found that four days 

after irradiation, most of the measured 

cholesterol was transported by Apo 

lipoprotein E-rich. 

Goes E. G. in 2006)2(  determined the 

red blood cells radio sensitivity to 

thermal neutrons and 
60

Co gamma 

rays. This work had been done to 

identify that the most appropriate dose 

for the prevention of transfusion-

associated graft-versus-host disease, 

the radio sensitivity of the red blood 

cells have been determined in blood 

bags irradiated with X-rays produced 

by a linear accelerator, γ-rays derived 

from 
137

Cs source of a specific 
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irradiator, and thermal neutrons from 

neutron source Ra-Be (α,n). 

The deformability and viability of 

irradiated red Blood cells were 

investigated by Roberto Reverberi in 

2007)3(. The irradiation of blood 

components with ionizing radiations 

was necessary to prevent the graft-

versus host disease. In particular, red 

cells were damaged and have a 

decreased "in vivo" recovery, an 

increased "in vitro" haemolysis, and 

leakage of potassium in the 

supernatant. The results of the clinical 

studies showed that the loss of viability 

progressively increase with the storage 

after irradiation.  

Yu-Kyung in 2008)4  ( studied the 

susceptibility of oxidative stress on red 

blood cells exposed to ionizing 

radiations. Irradiation induced kinds of 

biochemical changes in stored red 

blood cells (RBCs) and to generate 

reactive oxygen species. This study 

mainly evaluated the hemorheological 

properties, the degree of lipid 

peroxidation and the oxidative 

susceptibility of irradiated (RBCs). 

Red blood cells changes were more 

prominent in irradiated red blood cells 

than in non-irradiated red blood cells 

also under conditions of oxidative 

stress.  

The effect of electron, thermal 

neutrons, and gamma irradiation on the 

induction of the micronuclei in 

cytokinesis-blocked human blood 

lymphocytes was investigated by 

Santhosh A. in 2009)5(. This 

investigation had been done to 

understand the relative biological 

effectiveness in red blood cell of 

electron compared with thermal 

neutrons and gamma rays. The dose-

response relationships for induction of 

micronuclei fitted well to a linear-

quadratic relationship.  

2.  Experimental Arrangement 

2.1    Neutron Sources 

The most common laboratory neutron 

source is the Radium-Beryllium 

(
226

Ra-Be) source. This consists of 

about five parts of Beryllium to one 

part of radium and makes use the 

reaction: 

             
          

  
 
  

Due to the long range α
,
s (7.68 MeV) 

from Radium decomposition products, 

the energy spectrum of neutrons 

obtained extends all the way up to 13 

MeV. Slow neutrons are usually 

obtained by surrounding the source 

with paraffin as shown in Figure 1. 
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In this work, Ra-Be (α,n) thermal 

neutron source has been used. This 

source has an activity of 3 mCi and 

made by Leybold (55930). 
226

Ra-Be : 

one curie *(1gm.) of  Ra yields 10 to 

15×10
6
 neutrons ⁄ sec. 

 The disadvantage of this source is the 

strong gamma radiation from the 

Radium.   

 

Figure)1(:Radium-Beryllium source. 

The Radium-Beryllium neutron source 

is enclosed in lead block and emits fast 

neutrons. The lead block is cast into 

paraffin wax block which serves as 

moderator and slows down fast 

neutrons to thermal velocities. Holes in 

the paraffin block at various distances 

from the source are provided for 

insertion of the substances that are to 

be activated by radiation. 

The activity of the Ra-Be source: 

111×10
-6 

S
-1

, the total neutron flux is 

30.000 neutron/second, and neutron 

flux density of thermal neutrons in the 

irradiation holes: approximately 100, 

50, 25 neutrons per cm
2
 and that is 

depending upon their distance from the 

source. 

The energy of each irradiation hole is 

given by the formula: 

The energy = N / (second.cm
2
). 

The energy = N * t (n / hour.cm
2
) 

Where N = (100 or 50 or 25), t is the 

time of irradiation, Size of the 

irradiation holes: approx. 30 cm long, 

and 3cm in diameter, Paraffin wax 

block: dia. approx. 40 cm, Outer 

distance shield: dia. approx. 80 cm, 91 

cm high. 

3. Factors affecting Experimental 

measurements 

There are many factors indeed 

affecting the measurements of this 

work like background, and point 

isotropic sources consideration. These 

factors are discussed below: 

3.1 Background and surrounding 

scattered radiation effects 

In experimental nuclear studies fields, 

the effect of background and 

surrounding scattering radiations must 

be subtracted from the counts and 

spectrum due to real measurements in 

Irradiation 

channel 

paraffin  wax 

shield  of  the 

Neutron source 

Container 



Wasit Journal for Science & Medicine                    2016: 8(4): (44- 51) 
 

44 
 

order to determine the effects of 

certain radiation. This can be done by 

placing a good radiation absorber with 

an acceptable thickness. Another 

method may be used to determine the 

effect of background by removing the 

neutron source from the system and 

putting it in its place inside the source 

shield away from the detector. This 

assures that all primary radiations from 

the radioactive sources are absorbed 

and removed. The radiations that reach 

the detector are only those from the 

background and surrounding. Then the 

use of this arrangement will guarantee 

that the radiation reaches the samples 

do not include background and 

surrounding scattered radiation effects. 

This method has been previously used 

by several researchers )6,7(. 

4. Experimental Results and 

Discussion: 

The analyzing reports of the samples 

for each person used to draw curves 

represent the effects of thermal 

neutrons on RBCs, WBCs, and 

hemoglobin concentration. Each curve 

represents the number of RBCs 

number, WBCs number, or 

hemoglobin concentration as a 

function of irradiation time. The 

drawing of the curves in this way 

makes the comparison of the effect on 

these factors easy and possible. 

Figure 2 represents the effects of the 

thermal neutrons on RBCs number 

using many different irradiation time. 

While figure 3 represents the effect of 

thermal neutrons on the WBCs. The 

effects of the irradiation time on the 

WBCs follow the same conclusion as 

that of figure 2. 

From figure 4, it is found that 

hemoglobin concentration reduction 

due to the effect of thermal neutrons is 

much less than the reduction of both 

RBCs and WBCs. 

 

 

 

 

 

 

 

Figure)2(: The effects of thermal 

neutrons on RBCs number using 

many different irradiation times 
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Figure )3(: The effects of thermal 

neutron on WBCs number using 

many different irradiation times. 

 

 

 

 

 

 

 

Figure )4(:The effects of thermal 

neutron on Hemoglobin concentration 

using many different irradiation 

times. 

The effects of whether the donor of 

blood samples male or female have  

 

been tested also by the determination 

for both samples the concentrations of   

RBCs, WBCs, and Hemoglobin. Both 

samples for male and female irradiated 

using thermal neutrons radioactive 

source to show that the sex has no 

effect on the reduction (both have 

approximately the same 

reduction).Figures 5 to 7 show clearly 

that the sex has no effects on the 

reduction of these factors after the 

samples have been exposed to the 

thermal neutrons.  

 

 

 

 

 

 

 

 

Figure )5(: Comparison between the 

reductions of RBCs concentration 

after irradiation using thermal 

neutron radioactive source for both 

male and female 
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Figure )6(: Comparison between the 

reductions of WBCs concentration 

after irradiation using thermal 

neutron radioactive source for both 

male and female 

 

Figur )7(: Comparison between the 

reductions of hemoglobin 

concentration after irradiation using 

thermal neutron radioactive source 

for both male and female 

 

 

5-Conclusions 

These measurements are found that the 

reduction of RBCs, WBCs, and 

hemoglobin concentrations measured 

after been exposed to thermal neutron 

was very clear. That is meant that the 

samples used are sensitive to radiation. 

Another important investigation may 

determine the relation between sex 

(whether the donor was male and 

female) and the exposure to thermal 

neutrons. The results show clearly that 

there are no relations between radiation 

and the sex of persons who donated the 

blood samples. That is because both 

samples have the same reduction at the 

same irradiation time. 
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