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The present nuclear leakage crisis from Japan is 
a topic to be discussed in present public health. In 
radiology, the leaked radioactive elements are           
considered hazard.  Here, the author briefly reviews 
and discusses on two important radio-hazard           
elements in post nuclear power plant crisis, radioac-
tive iodine and radioactive cesium. Based on previous 
similar nuclear crisis in Russia, it is evidenced that 
the increased incidence of some cancers in              
post-crisis period is due to exposure to these two   
important radioactive elements. Iran.  J.  Radiat.  Res., 
2011; 9(4): 271­273 
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INTRODUCTION 
 

Recently, a big tsunami attacked to        
several cities in Japan causing a big disas-
ter. According to this natural crisis, severe 
destruction of the nuclear power electricity 
plant occurs. The present nuclear leakage 
crisis from Japan is a topic to be discussed 
in present public health. Until present, 
there is still no successful method to control 
this nuclear crisis. 

In radiology, the leaked radioactive          
elements are considered hazard.  It is no 
doubt that the radioactive elements can 
cause several adverse health effects on         
exposure populations. Here, the author 
briefly reviews and discusses on two impor-
tant radio-hazard elements in post nuclear 
power plant crisis, radioactive iodine and 
radioactive cesium.  
 
Radioactive iodine 

After the occurrence of the present 
Japanese nuclear crisis, the main focus is on 
the cancer prevention. There are strong          

evidences confirming the thyroid carcino-
genesis due to exposed to radioactive iodine 
leaked from destroyed nuclear power plant 
(1–3). Similar to non radioactive iodine, the 
radioactive iodine, iodine 131 (I131), can be 
absorbed into the thyroid gland of the            
exposed subjects. This is the basic patho-
genesis of several thyroid disorders. 

The alteration of thyroid cellular            
function is reported and the genetic altera-
tion that further induces pre-cancerous           
lesion development is detectable (4). Of           
interest, it is detected that the iodine un-
saturated thyroid tissue has a higher        
absorption of radioactive iodine, hence, it is 
the basic concept for prevention (5, 6).  Due to 
the strong evidence, it is suggested to         
implement the potassium iodine prophylaxis 
in the areas highly exposed to leaked radio-
active elements. 

Finally, it should also be noted that the 
exposure to I131 cause not only malignancy 
but also non malignancy thyroid disorder (7). 
The I131 is reported to alter the normal        
immune function, T cell, and this can result 
in the induction of autoimmune thyroiditis 
(8, 9). 
 
Radioactive cesium 

Radioactive cesium is another important 
radioactive element in nuclear crisis to be 
concern. The radioactive Cesium 134 and 
Cesium 137 can result in cellular oxidative 
disturbance and can cause the problem.          
Focusing on evidences from Chernobly             
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crisis, radioactive cesium is reported to           
relating to the increased incidence of renal 
disorder. The situation called “chronic radia-
tion nephropathy” is documented (10-12). 
About 1.5 time's increase of renal cell carci-
noma incidence was reported (10–12). Indeed, 
the accumulation of radioactive cesium in 
kidney tissues from death cases after Cher-
nobyl crisis is the evidence of renopathologi-
cal property of this nuclear element (13).  

In addition, radioactive cesium is also 
reported to be an important interference on 
normal vitamin D metabolism (14). Hence, 
the bone problem can be another possible 
adverse outcome of exposure. However, 
there is still no clear report on this possible 
relationship. 
 
Radioactive strontium 

In addition to the two well-known           
radioactive elements, there are also other 
radioactive elements. Radioactive stron-
tium, Strontium 90, is also mentioned for its 
adverse effect. Although there is no clear 
evidence that radioactive strontium is           
relating to carcinogenesis it is evidenced 
that radioactive strontium can induce          
genetic abnormality in lymphocyte (15). 
Hence, it might be the element with               
leukemogenesis property (15). Of interest, 
Mangano recently concluded that “The          
assumption that Sr-90 and childhood cancer 
are correlated is best supported for a            
supralinear dose-response, meaning the 
greatest per-dose risks are at the lowest 
doses” (16). 
 
CONCLUSION 
 

Due to the nuclear power electricity 
plant accident, the leakage of several        
nuclear elements including to radioactive 
iodine and radioactive cesium can affect the 
health status of affected populations. The 
radioactive iodine can be absorbed into            
normal thyroid tissue and result in both 
cancerous and non-cancerous thyroid disor-
der. The radioactive cesium can induce           
renal disorder. To aware the adverse effect 
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of leaked radioactive elements in the          
present crisis is very important and long-
term following up of the exposed subjects is 
suggested.  

 
Conflict of interest 
The authors report no conflicts of interest. 

 
REFERENCES 
 
1. Kriukov EA (1992) Ultrasonic study of the thyroid in the 

population living in areas contaminated by radioactive 
substances after the accident at the Chernobyl Atomic 
Electric Power Station. Voen Med Zh, (9):12-3. 

2. Baverstock K and Williams D  (2006) The chernobyl 
accident 20 years on: an assessment of the health con-
sequences and the international response. Environ 
Health Perspect, 114:1312-7. 

3. Zonenberg A, Zarzycki W, Leoniak M   (2006) The effect 
of Chernobyl accident on the development of malignant 
diseases--situation after 20 years. Endokrynol Pol, 
57:244-52. 

4. Zonenberg A, Zarzycki W, Leoniak M  (2006) The effect 
of Chernobyl accident on the development of malignant 
diseases--situation after 20 years. Endokrynol Pol, 
57:244-52. 

5. Chiecchio A, Bo A, Manzone P, Sala S, Barboni G, 
Scassa R, Caruso G, Luria S (1987) The Chernobyl acci-
dent. Evaluation of the doses absorbed by the thyroid 
gland in children of a mountain community from the 
measurement of I131 retained activity. Radiol Med, 
74:316-20. 

6. Pepe M, Di Perna P, Re M, Sorcini G, Falcone M, Russo 
G, Scibinetti F, Clemenzia G, Gallo G, Amici A (1988)  
Environmental contamination by iodine-131 and cancer 
of the thyroid gland.  Minerva Med, 79:215-7. 

7. Rabinovich EI, Povolotskaia SV, Shorokhova VB, Tur-
dakova VA, Sokolova SN, Privalov VA, Ryzhova EF, 
Ryzhov VP, Egorov AN  (2008) Radiation and nonradia-
tion factors in thyroid pathology development for Cher-
nobyl cleanup workers--residents of Mayak PA affected 
zone. Radiats Biol Radioecol, 48: 225-33. 

8. Yarilin AA, Belyakov IM, Kusmenok OI, Arshinov VY, Si-
monova AV, Nadezhina NM, et al. (1993) Late T cell 
deficiency in victims of the Chernobyl radiation acci-
dent: possible mechanisms of induction. Int J Radiat 
Biol, 63: 519-28. 

9. Agate L, Mariotti S, Elisei R, Mossa P, Pacini F, Molinaro 
E, Grasso L, Masserini L, Mokhort T, Vorontsova T, Aryn-
chyn A, Tronko MD, Tsyb A, Feldt-Rasmussen U, Juul A, 
Pinchera A  (2008) Thyroid autoantibodies and thyroid 
function in subjects exposed to Chernobyl fallout during 
childhood: evidence for a transient radiation-induced 
elevation of serum thyroid antibodies without an in-
crease in thyroid autoimmune disease. J Clin Endocrinol 
Metab, 93:2729-36. 

10. Romanenko A, Morell-Quadreny L, Nepomnyaschy V, 
Vozianov A, Llombart-Bosch A  (2000) Pathology and 
proliferative activity of renal-cell carcinomas (RCCS) and 
renal oncocytomas in patients with different radiation 
exposure after the Chernobyl accident in Ukraine. Int J 

272  Iran. J. Radiat. Res., Vol. 9 No. 4, March 2012 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

rr
.c

om
 o

n 
20

26
-0

5-
14

 ]
 

                               2 / 4

https://ijrr.com/article-1-822-en.html


Radioactive iodine and radioactive cesium  

Cancer, 87: 880-3. 
11. Blanco Espinosa A, Leva Vallejo M, Merlo de la Peña F, 

Moreno Arcas P, Carazo Carazo JL, Requena Tapia MJ 
(2003) Association of renal carcinoma and the expo-
sure to ionizing radiation after the Chernobyl accident. 
Actas Urol Esp, 27:164-7. 

12. Romanenko A, Morell-Quadreny L, Nepomnyaschy V, 
Vozianov A, Llombart-Bosch A (2001) Radiation scleros-
ing proliferative atypical nephropathy of peritumoral 
tissue of renal-cell carcinomas after the Chernobyl acci-
dent in Ukraine. Virchows Arch, 438:146-53. 

13. Dam K, Bankl H, Mostbeck A (1988) Measurements of 
radiocesium incorporation in 250 deceased patients 
who died within a year following Chernobyl. Wien Klin 

Wochenschr, 100:193-7. 
14. Tissandie E, Guéguen Y, Lobaccaro JM, Grandcolas L, 

Grison S, Aigueperse J, Souidi M (2009) Vitamin D me-
tabolism impairment in the rat's offspring following ma-
ternal exposure to 137cesium. Arch Toxicol, 83: 357-
62.  

15. Roberto B, Gemignani F, Morizzo C, Lori A, Rossi A, An-
tonelli A, Di Pretoro G, Panasiuk G, Ballardin M (1998) 
Cytogenetic damage in lymphocytes of healthy and thy-
roid tumor-affected children from the Gomel region 
(Belarus). Mutat Res, 405:89-95. 

16. Mangano JJ  (2006) A short latency between radiation 
exposure from nuclear plants and cancer in young chil-
dren. Int J Health Serv, 36:113-35. 

Iran. J. Radiat. Res., Vol. 9, No. 4, March 2012  273 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

rr
.c

om
 o

n 
20

26
-0

5-
14

 ]
 

                               3 / 4

https://ijrr.com/article-1-822-en.html


 [
 D

ow
nl

oa
de

d 
fr

om
 ij

rr
.c

om
 o

n 
20

26
-0

5-
14

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

https://ijrr.com/article-1-822-en.html
http://www.tcpdf.org

