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ABSTRACT

The dose to some selected organs has been estimated
from intake of radionuclides taking into consideration
the organ weights in Indian Man and Child of various age
groups using dose coefficients as given by ICRP-58. The
effective dose computed as per new tissue weighting
factors given by ICRP-868 increas?glby 40—7§4Z from the old
values from the ingestion of I and Ce.13§owever,
only marginal change was found in the case of Cs. In
Indian Population, there was a further increase upto 20 %.

INTRODUCTION

ICRP-56 (1998) has computed age-dependent dose
coefficients ( also called dose equivalents ) for various
organs and tissues to members of the public from intake of
most radiologically significant radionuclides that might
be released to the environment due to various human
activities. These dose coefficients have been estimated
for ICRP Reference Man, Child and Infant. However, Indian
population differs significantly from their ICRP
counterpart as regards anatomical and physiological
characteristics as shown by Venkatraman et al (1963) and
Jain et al (19891, 1992). In the present study, efforts are
made to estimate dose to some selected organs for
different ages taking into account dose transformation
factors as estimated by the method suggested by Yamaguchi
(1978). Further the revised effective dose was computed
using vrevised tissue weighting factors as recommended by
ICRP-60 (1891) from intake of some radionuclides and
compared the same with the corresponding estimated wvalues
for Indian Population.

METHODOLOGY

The weight of five organs, namely, brain, kidney,
liver,lungs and spleen was obtained from extended study of
2000 postmortem records in Indian population (Jain et al,
1982) of wvarious age droups. These organ weights being
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different from ICRP counterpart and hence the dose
coefficients will be different in these subjects than
their ICRP counterpart. The dose coefficients in Indian
population of various age groups namely lyr, ©5Syr, 18yr,
15yr and adult was computed by computing the dose
transformation factors (DTF) for different organs using
the method suggested by Yamaguchi (1878). These
transformation factors are multiplied by the corresponding
organ dose coefficients to give the revised dose estimates
to the organiBl In13§he preiggt study, only three
radionuclides I, Cs and Ce were considered. The
transformation factors for various organs were worked out
for the principal gamma energy emitted by these
radionuclides. The effective dose, E was also computed for
ingestion of these radionuclides utilising the new tissue
weighting factors as given by ICRP-68. Thymus is taken as
surrogate to oesophagus and colon is considered to be the
same as ULI (Phipps et al, 1991). However, the dose
coefficients for all the remainder organs were not
available in ICRP-58 and it is considered that the dose to
these organs 1is the same as the average dose to 8
remainder organs for which information is .availsable.
Further the effective dose was also computed for Indians
of different sage groups utilising the transformation
factors as calculated for selected organs above. For the
other organs, if the weight of the organ is less than 20
g, DTF 1is taken as 1 and for the others, DTF has been
computed considering the organ masses to be proportional
to the body weight.

RESULTS & DISCUSSION
Table 1 gives the mean DTF for various organs in the
Indian population for the photon energy 133-882 keV, the

variation being negligible for different gamma energies
considered.

Table 1. Mean dose transformation factors

Age Brain Kidney Liver Lung Spleen Others
<20 g

1 yr 1.01 1.05 @.88 P.82 @.82 1.99

5 yr 1.12 1.12 2.96 2.82 9.83 1.12

19 yr 1.98 1.14 1.208 ?.93 7.980 1.17

15 yr 1.88 1.18 1.12 @.88 2.98 1.20

Adult 1.86 1.25 1.21 1.81 1.89 1.18

Table 2 gives the effective dose (E1) as given by
ICRP-36, the revised value of ICRP-56 (Ep) and the revised
estimated va}gg of1§7for Ind}g& population (Egz) from the
ingestion of I, Cs and Ce. The revised effective
dose, Eg to ICRP Referegsf.population was found to be
increased by 864-75 % for I and did not differ in Indian
population as more than 99 ¥ contribution to effective
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dose comes from dose to thyroidlayhose weight did not
differ in Indians. In case of Cs, Eg was found to
differ marginally from old values due to near uniform
distributiion of the radionuclide in the body. In Indian
population, Ez values were marginally higher than for ICRP
counterpart due to increased orgsn do§2§ proportional to
change in DTF’'s. However, in case of Ce, E2 were found
higher by 39-46 % than old values and infggased further in
Indian population for the reasons alike Cs

Table 2. Effective dose from ingested radionuclides

Effective Age at intake
dose(Sv/Bag)
1 yr 5 yr 19 yr 15 yr Adult

ISII
Eq 1.1E-7 6.3E-8 3.2E-8 2.1E-8 1.3E-8
Eo 1.8E-7 1.1E-7 5.5E-8 3.5E-8 2.2E-8
E3 1.8E-7 1.1E-7 5.5E-8 3.5E-8 2.2E-8
137CS
Eq 1.1E-8 3.0E-9 9.8E-9 1.4E-8 1.3E-8
Eo 1.1E-8 8.8E-9 g9.7E-9 1.3E-8 1.3E-8
Eg 1.1E-8 9.2E-9 1.8E-8 1.5E-8 1.5E-8
144Ce
Ey 4 .3E-8 2.1E-8 1.3E-8 7.2E-9 5.8E-9
Eo 6.2E-8 3.0E-8 1.9E-8 1.2E-8 8.4E-9
Eg 6.8E-8 3.4E-8 2.2E-8 1.2E-8 9.7E-9
CONCLUSION

The revise?B?ffectiYg4dose to the population from
the ingestion of I and Ce was found to be increased
by 48-75 % for vari?5§ age groups. However, a marginal
change was noted for Cs. In 1Indian population, there

was a further increase (upto 20 %) from the revised
values.
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