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ABSTRACT

Presence of radioactive materials in the human body may play a vital role for many diseases like cancer.
Alpha emitters like Uranium are consumed in trace amount by living species due to food chains and
environmental conditions. These alpha emitters may be extremely helpful to predict the cause of many
diseases. In the present study, Solid State Nuclear Track Detection technique has been used to estimate
alpha emitters in human blood samples. The technique has been used to estimate alpha emitter
concentration in normal and cancer affected blood samples. A total of 30 normal blood samples and 30
cancer affected patient’s blood samples have been studied. In the present study we look at the comparison
of the average alpha particle track density in normal and cancer patient’s blood using CR-39 plastic
detectors. The results show that the mean track density in normal blood is 5.23+0.48 tracks per m’ and in
cancer affected blood samples is 17.59+0.55 tracks per m’. From the study it is found that the cancer
affected patient’s blood shows the higher concentrations of alpha emitters.
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1. INTRODUCTION

Radioactive substances that emit mainly the alpha particles are very harmful to us because alpha particles
have high tissue damaging power. For this reason a - particles are too much dangerous to us (Kurttio,
2002). The alpha emitters like Uranium are consumed in trace amounts by living species due to food
chains and environmental conditions (WHO, 2001). On the other hand, Radon, in the gaseous form is
present in air. Concentration of radon in air varies from place to place due to variation of uranium
concentration in soil. In the decay series of uranium, radon is produced after several steps and diffuses into
the air from soil (Roberts 1949). This radon present in air enters in the lung during inhalation. When these
radioisotopes are present inside the body, mainly radon in the lung, and uranium in the other parts of the
body such as blood, it constitutes a great hazard by emitting o - particles which damage the tissue of the
lung and other organs by its chemical toxicity and radio-toxicity effects (Ribera, 1996). In order to
investigate these effects, the estimation of this element is essential in human body especially in blood
which is often known as the river of the life. A report made by K. C. Das, Dept. of Zoology, Pandu
College, Guwahati, Assam and T. D Goswami, Dept. of Physics, Gawagati University, Assam says that the
Uranium content in human blood of cancer patients is higher than that of normal blood. The aim of the
work is to compare the alpha emitters released from normal as well as cancer affected human blood of
Bangladesh.

2. MATERIALS AND METHOD

The Solid State Nuclear Track Detector (CR-39) plays an important role in the detection of alpha emitting
radio-nuclide. The applications of Solid State Nuclear Track Detectors (SSNTDs) cover a wide variety of
fields in science and Technology (Fleischer 1975, and Durrani, 1947). In this work SSNTD technique has
been used for blood sample analysis. 50ul of blood serum was dropped on the CR-39 detector surface
using a micropipette and dried in a vacuum chamber. The dried solution developed a thin film on the
detector surface as shown in Figure 1. This arrangement was kept undisturbed in an air tight environment
for 21 days as shown in Figure 2. An unexposed blank detector was used to detect background track
density. The background track density was subtracted to obtain sample track density. After the exposure all
of the detectors were taken out and washed with distilled water for several times. After washing, the
detectors were dried in room temperature and marked. The exposed CR-39 detectors were etched in 6 N
NaOH solution at 70 °C in a constant temperature bath for four hours. Particular care was taken to keep the
concentration of the solution, the temperature and the period of time identical for all occasions. After
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etching the detectors were ready for examination under an optical microscope. The central portion of the
detector was scanned under an optical microscope with 400x magnification (Figure 3). By proper
adjustments the alpha tracks etch pits in the detector were identified and counted. The sheets of nuclear
track detectors are highly insulated so that natural radon cannot create any tracks. But it is observed that
there is always few leakages found in the insulation and few tracks may be formed. So background
correction is needed. Unexposed detectors were scanned under optical microscope and cancelled these
tracks from the exposed detectors data.

Figure 1: Thin film of blood on the detector Figure 2: Detectors were kept undisturbed in
surface airtight environment

Figure 3: Constant temperature bath and
Optical Microscope

3. RESULTS AND DISCUSSION

In total 60 samples were studies. Among them 30 samples are of normal human blood and 30 are of cancer
affected patient’s blood, collected from National Cancer Institute, Mohakhali, Dhaka. Track density of
normal human blood varies from 2.69 tracks per m  to 7.40 tracks per m”. Mean tracks density in normal
blood is 5.23+0.48. In the blood cancer samples tracks density varies from 11.45 tracks per m  to 25.5
tracks per m >. Mean tracks density in the samples of blood cancer is 17.59+0.55. From the result it is
observed that the cancer affected patients show the higher concentration of alpha emitter. The detail results
for the track density in the blood samples of normal blood and cancer affected patient blood are given in
the Table 1 and Table 2 respectively. Figure 4 shows the track density for cancer affected blood from
different category of patients. Figure 5 shows the comparison of mean tracks density in normal and cancer
patient.

Table 1. Track density in normal blood

Patient | Age | Sex | District of | No. of tracks per | Trackm™ | T.m>.d' | Mean
No. residence field of view
1 25 F Pabna 4 56.58 2.69
2 30 M Dhaka 10 141.47 6.73
3 20 F M/Bazar 6 84.88 4.04
4 29 F Khustia 6 84.88 4.04
5 40 F Tharkuga 11 155.62 7.40
6 28 F Khustia 6 48.88 4.04
7 45 F Sylet 7 99.03 4.715
8 28 F Kishorgong 10 141047 6.736
9 45 F Kustia 8 113.17 5.39
10 35 F Munshigong 8 113.17 5.39
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Patient | Age | Sex District of | No. of tracks per | Track.m” T.m>.d" | Mean
No. residence field of view
11 36 F Sylet 11 155.62 7.40
12 39 F Kishorgong 7 99.03 4.71
13 29 F Kusthia 10 141.47 6.73
14 29 | M | Munshigong 4 56.58 2.69 5.23+0.48
15 30 M Faridpur 8 113.17 5.39
16 45 F Faridpur 8 113.17 5.39
17 50 F M/Bazer 6 84.88 4.04
18 45 F Noakhali 5 70.73 3.36
19 18 F Noakhali 9 127.32 6.06
20 21 M Dhaka 5 70.73 3.36
21 35 F M/Bazer 6 3488 4.04
22 40 F Joypurhat 11 155.62 7.40
23 70 M Dhaka 11 155.62 7.40
24 16 F Noakhali 10 141.47 6.73
25 31 M Dhaka 6 84.88 4.04
26 26 F M/Bazer 7 99.03 4.71
27 40 M Joypurhat 4 56.58 2.36
28 35 F Dhaka 9 127.32 6.06
29 23 F Barisal 10 141.47 6.73
30 51 F Barisal 11 155.62 7.40
Table 2. Track density in Cancer affected patient’s blood
P?\?Oe.nt Age | Sex | Type of Cancer Ttort :cll?s % | Track.m? | T.m%d*| Mean
1 34 M Submandibular 20 282.94 13.47
2 46 M Ca-Cheek 26 637.81 17.41
3 22 M Osteogenesis 25 353.68 16.84
4 25 | M Cervical 18 254.65 | 12.12
Lymphoncd
5 40 F Breast 2 325.38 15.49
6 21 F Ostrosarcoma 35 495.15 23.57
7 60 F Breast 37 523.44 24.92
8 50 F Ovary 21 297.09 14.15
9 52 M Lung 26 367.82 17.41
10 45 F Ovary 31 438.56 | 20.88
11 28 M Throid 25 353.36 16.85
12 35 F Liver 37 523.44 | 24.92
13 43 F Breast 21 291.09 14.15
14 52 M Lung 22 311.24 14.82
15 40 F Breaast 32 454.71 21.55
16 53 M Lung 19 254.65 12.12
17 65 M Lung 20 282.94 13.47
18 70 M Lung 25 353.68 16.85
19 47 F Breast 17 240.50 11.45
20 45 M Hypophanynx 19 254.65 12.12
21 70 M Throid 33 466.8 22.23
22 25 M Fibrocercon 18 254.65 1212 | 17.5910.55
23 27 M Axilla 20 282.94 13.47
24 30 F Tounsil 32 452.71 21.55
25 63 M Osesephegus 37 523.44 24.92
26 40 F Ovary 32 452.71 21.55
27 36 F Ca-cx 22 311.24 14.82
28 11 M Ostiosercoma 35 495.15 23.57
29 56 F Ca-cx 38 537.59 | 25.59
30 50 F Ca-cx 20 282.94 13.47
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Figure 4: The track density for cancer affected blood from different category of patients.
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Figure 5. Comparison of mean Track density in normal and cancer patient’s blood

4. CONCLUSION

Presence of radioactive materials in the human body may play a vital role for many diseases like cancer.
Estimation of radioactive matter especially alpha emitting radionuclide like Uranium may be extremely
helpful to predict the cause of many diseases. Measurement of low level radioactive material is very
difficult. The present technique does not require any high technology like neutron reactor. It can be
uniquely used to measure the alpha particle in human blood. Uranium in soil varies in the different parts of
Bangladesh. So Uranium in human body may also differ from place to place and also to person to person.
But higher concentration of alpha-emitters observed in the blood samples of cancer patient than normal
blood samples. Further studies on more cancer patients of different categories of cancer of different parts
of Bangladesh are necessary to explain the findings.
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