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Abstract:
The method of induced fission tracks had been used in this project to
estimate the depleted uranium in feukemia patients” blood samples.

The leukemia blood samples were collected  from some southern
governorates while the control samples were collected from Baghdad. These
samples were dricd and compressed into pellets and irradiated by fast neutrons
from ' Am- Be source to produced the fission [ragments from the reaction
"B,

The fission Iragments produced were recorded as tracks in sheet of
CR-39 detector.

For depleted uranium quantification, standard uranium samples from [AEA
were used,

T'he concentrations of depleted uranium in the leukemia biood samples were
measured and found to be between 0,066 to 0.202 ppm.

Intreduction:

Feavy clements can be absorbed in trace amounts by living species as a
result of food chains and environmental conditions. Normal metabolism can
climinate the excess of these elements but it is recognized that some disfunctions,
like hclrlnlul}-'tic action. can arise from the presence of heavy clements in the living
Uranium and its salts are highly toxic, The tetravalent form ol depleted
uranium is unstable and is oxidized 1o the more toxic hexavalent [orm. The
hexavalent [orm then combines with active sites (Phosphatc groups) on the

surlace of cells. blocking the normal metabolic process necessary for cell survival
2]
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Once having injured a primary body site. a toxic subslance can cause
cither production of accumulation of deleterious products that in turn affect a
secondary site. A striking example of this secondary mechanism is the action of
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hexavalent uranium which first injures the kidoey in such a way as to preven
normal elimination of waste products such as urea, ammonia and other substances
These products accumulate in the blood stream and injure the liver resulting i
faulty degencration in this organ. Critical organ allected by the toxic effects o
depleted uraniwm are kidney and bone. Renal malfunctions are observed in SCVCTY
discases. like leukemia. whose effects can induce a stronger concentration of soni
elements in the body!'!

Indeed the chemical elfects of  depicted  uranium cxposure  may
predominate over the radiation effeets. But (his does not mean that depletec
uranium is not radioactive or that its radivactivity is not harmful.

Depleted wranium has a half life of 4.5 billion years. It decays by alph:
particle emission,

The daughter atoms which are formed during the decay emit alpha, bete
and gamma radiation M/,

The wace content of uranium in human blood has been estimated by
various workers using different techniques like fluorescence technique, Neutron
Activation analysis technigue, Delayed Neutron technigque. Induced fission track
technigue and others,

The induced fission track technique is sensitive, sulliciently precise and
requires only small amount of sample. For these reasons. there are many
rescarchers used this technique especially to determine the uranium in hiclogical
materials Pl

Experimental part:

Controel blood samples: Blood samples of velume 10ml cach were collected from
8 donors students of ages between 14 and 43 years who live in Baghdad and
supposed they were not exposed to depleted vranium |

Studied Samples: Samples ol 10m! from 7 leukemia paticnts were obtained from
some southern governorates of Iraq which supposed 1o be exposed to depleted
uranium contantination,

Blood Samples Preparation: All obtained samples were dried, powdered and

compressed into pellets of 2em diameter and Tmm thickness,
Calibration method: Standard samples form TAEA with uranium coneentration

from 0.33ppm 0 8.92ppm were compressed into pellets of 2em diameter and
Tmm thickness and prepared in contaet with CR-39 detectors,

111

PDF cre‘ated with FinePrint pdfFactory Pro trial version http://www.softwarelabs.com



http://www.softwarelabs.com

Conference On The Effects Of The Use Of Depleted Uranium Weaponry
On Human And Environment In lraa

Irradiation: The blood pellets. in contact with CR-39 d-:_iutma and thc standard
samples were irradiated by a fast neutron fuence of 6,804 10" W/ Cm® produced
from the sotopic neutron source M Am-Be alter preventing the thermal neutron,
which alse produced  lrom “TAm-Be source. by cadmium sheet of 0.5mm
thickness.
Etching: Alter irvadiation the CR-39 detectors were etched in 6N NaOFH solution
al 70°C for 30 minutes, in order 1o enlarge the lission tracks from B0 which
presented in the samples.
Tracks counting: Microscope evaluation ol the track density was perlormed by
scanning ol the CR-3U deteclors.
Depleted Uranium Concentration evaluation:

The evaluation of depleted uranium concentration was performed wath the
external detector method criterion of Fleischer et al (1975) using the relation:

C(U)= CqU (p,ip) U1) (RUR ). (n

Where suhsmpls s and 7 refer to the standard and unknown respectively,
I: is the ratio of 7 1o *7UL p:is the density of induced immn tracks and R:
represents the elfective range of fission [ragments in mg: ‘em”. The carrection
factor (R/R,) approaches a few pereent of unity due to the cquivalent of all

pellets.

Results and discussion:

Calibration method: The results of the number of fission tracks per em”
obtained from the standard samples on CR-39 detectors are shown in table (1) and
Fig.(1).

The slope of the curve in Fig (1) represents the ratio CJp, in the cquation (1)
Control hlood samples:

The track densities produced from the natural uranium in the control blood
samples (table-2) and the average rack density of these samples was determined
and it’s equal to 19.62 track/em:.

Depleted Hranium Concentration evaluation:

The concentration of depleted uranium in the samples, which were

collected from some southern governorates of Irag are shown in table (35)
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Conclusions:

The obtained results show that the (rack density. produged from t}
samples wi1ich,:?:‘:‘:'mcclcd (rom Baghdad and presumed 1o be den-.“'éY exposed
depleted uranium contamination. were very much lower than the track densis
produced rom the samples \«-’hich,‘fc’:?iﬁtl,-cctcd Irom the southern gm-'crnnrzitcs,whit
exposed to depleted uranium contamination during the war. This is feféred to tF
presence ol depleted uranium in human blood and in (he other environment:
samples ke animals, plants, water and soil.

Therctore, it can be concluded that (he Leukemia discase is increase
noticeably in the southern governorates is due o the presence ol certain level ¢
depleted wranium in these governorates.

Lable (1) Track density as a function of uranium concentration tn the standard
samples.
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Fig (1) Fission fragment track density from standard pellets vs uranium
concentration.
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Table (2): The track density produced from population presumed to be don't

exposed to DU contamination.

 (tem) p Sex Age Sample No,
0.72+18 Male 25 1
1.26+21 Male 14 2
0.95419 Female 33 3
1.26+23 Female 29 4

L 0.90+20 Femalc 36 5
1.02+17 Male 28 6
1.23422 Male 43 7
0.85+17 Female 27 8

Table (3): Depleted uranium concentration in leukemia patients’ blood.

Sample Cod. Sex Age ppur=(p-prc) | Cx{(ppm)
P t/em2 t/em? '
; M-1 Male 37 116+5.80 97 0.202
M-2 ~ Male 12 10824.86 89 0.185
Th-1 Femalc 32 101+4.04 82 0.171
Th-2 Male 28 82+3.28 63 0.131
| BT Male 46 55+2.75 36 0.075
B-2 Male 29 85:+3.31 66 0.137
B-3 Maie 63 69+3.10 50 0.104
0-1 Male 15 67+3.08 48 0.100
| 0-2 Female | 44 51+2.47 32 0.066
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