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Deaths P vailue

A” solid cancers 9335 P<0.001 ‘ _r__ | |
Esophagus 291 P<0.001 e
Stomach 2867 P<0.001 —
Colon 478 P<0.001 ®
Rectum 370 P=0.14 e
Liver 1236 P<0.001 o 90 %
Gall biadder 328 P=0.007 PN
Pancreas 407 P=0.29 &-
Lung 1264 P<0.004 &
Breast 275 P<0.001 B
Uterus 518 P=0.20 &
Ovary 136 P=0.004 ®
Prostate 104 P=0.42 Y
Bladder 150 P=0.02 PY &
Other solid 911 P<0.001 °
1 i i i i j

-0.2 0.0 0.5 1.0 1.5
(per Sv)



1950 - 1997

Gy
0.005 37,458 3,833 3,844 0
0.005-0.1 31,650 3,277 3,221 44
0.1-0.2 S,/32 668 622 39
0.2-0.5 6,332 763 678 o7
0.5-1 3,299 438 335 109
1-2 1,613 274 157 103
2+ 488 82 38 48
86,572 9,335 8,895 440

(Preston et al, Radiat Res 160:381- 407, 2003)
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SMR

SMR SMR

2,934 | 0.94 = 44 1.15
397 | 1.04 60 0.96
1,305 | 0.86 * 217 1.03
1,076 | 0.98 21 0.97
22 | 0.90 13 1.04
50 | 0.97 19 0.97
208 | 0.94 8 0.68
60 0.81 18 0.74
45 0.84 6 0.79
207 | 1.13 28 0.90
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IARC

ERR= - 0.07/Sv (90%Cl: -0.4, 0.3)

ERR=2.18/Sv (902Cl: 0.1, 5.7)
400 mSv (

)

Cardis, E., Gilbert, E. S., Carpenter, L., et al.:
Radiat. Res. 142, 117-132 (1995) o5
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in 1000 cells

Dic+Rc

y=0.68115+0.01151x R*=(.65726

rrryrryry vy T I T rT T T T T T R T R T T ey T

y=0.67174+0.044443x R*-=0.74407

Dose in mGy (mSV) Age in year

Fig. 2. Dose response in the yield of Dic+Re in HBRA.

J. Radiat. Res., 41: Suppl., 63-68, 2000

Fig. 1. Age response in the yield of Dic+Rc in HBRA and CA.
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Kerala Karunagappally

STUDY OF HIGH NATURAL RADIATION AREA. KERALA. INDIA S147

TABLE 2
Estimated Population by Panchayat on July 1, 1993, Median Level of Radiation and Maximum Level
Measured, Average Age-Adjusted Annual Cancer Incidence Rate, All-Causes Death Rate/1000, and Cancer
Death Rate/100,000 in Karunagappally Taluk, 1990-1996

All-causcs Cancer decath

death rate rate per

Inrad Outrad per 1000 100,000

Population (mGy/year) (mGy/year) Incidence rate! population population
Panchayat Male Female Median Maximum Median Maximum Male Female Male  Female  Male  Female

Chavara 19,566 19,725 3.900 429022 5.277 63.015 130.1 100.4 4.8 32 45.3 319
Neendakara 7925 7894 2.524 53.609 4.206 76.475 78.6 91.6 38 2.3 234 18.1
Panmana 23,505 23,388 2.294 21.413 3212 30.590 83.3 65.3 54 3.5 395 26.3
Alappad 12,847 12,359 3.135 25313 4.512 43.132 100.3 67.8 6.0 3.9 57.8 26.6
Thevalakkara 19,058 19,627 1.224 9.177 1.071 29,825 104.3 78.1 4.8 3.1 412 24.0
Thekkumbhagom 7988 8230 1.606 26.766 1.835 37.167 96.7 76.7 5.6 3.9 554 34.7
Karunagappally 22,470 22,341 1.912 7.647 2.600 13.765 98.8 70.2 53 3.7 375 224
Thodiyoor 20,861 20,772 1.377 3.977 1.147 5.736 88.9 75.5 4.7 3.1 40.4 23.4
Clappana 10,433 11,222 1.759 5.353 2.141 7.342 67.3 92.7 5.5 4.4 329 38.2
Thazhava 18,189 18,935 1.606 10.248 1.377 11.318 106.1 65.9 54 3.7 534 34.0
K.S. Puram 21,000 21,526 1.988 15.295 3.059 14.530 124.2 70.1 5.6 4.1 524 29.9
QOachira 12,119 12,829 1.071 9.559 0918 12.083 118.6 89.4 6.3 4.1 56.6 301
Total taluk 195,962 198,848 102.6 79.8 5.8 3.8 45.5 28.2

“ Age-adjusted incidence rate per 100,000, adjusted to world population recommended by WHO-IARC.

Radiation Research 152, S145-S148 (1999) 36
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Radiation Effects on DNA
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Two types of X-ray-induced radioresistance in mice: Presence of
4 dose ranges with distinct biological effects

Survival rate (%)
Survival Rate (%)

Sham-irradiated (50) Sham-irradiated (50)

20 20~

0.05 Gy + 8 Gy

0.5 Gy + 7.35 Gy

0 1 ! 0 I
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Days after the 2nd irradiation Days after the 2nd Irradiation
Fig. 2. Survival rates of mice partially irradiated with the priming Fig. 3. Survival rates of mice partially irradiated with the priming
dose of 0.05 Gy of X rays 2 months prior to the second irradiation dose of 0.50 Gy of X rays 2 weeks prior to the second irradiation
with 8.0 Gy. Numbers in parentheses represent the number of with 7.35 Gy. Numbers in parentheses represent the number of
mice used. mice used.

Mutation Research 358 (1996) 237-243 44
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