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    Abstract

        
            To determine the relationship between urinary excretion and plutonium body content, 18 persons of short life expectancy were injected with plutonium between 1945 and 1947. Seventeen of these 18 individuals have been identified; eight were found to have survived for at least eight years and four are still alive today (1975). The causes of death of 13 of these individuals have been determined from death certificates; none appear to be related to the administered plutonium. Doses to the liver and to the cells on the surface of bone have been calculated for these plutonium cases. The liver doses do not appear to be high enough to be carcinogenic, but comparison of the bone-surface doses with radium doses that have induced bone tumors indicates that six of these cases have received doses high enough to be considered carcinogenic. However, no bone tumors have yet appeared. (auth)
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                    TUMORS FOLLOWING ADMINISTRATION OF THOROTRAST. A REVIEW OF THE LITERATURE

                    
                        Journal Article
                            Dahlgren, S - Radiographica
                            

                    This review considers various aspects of tumorigenesis by Thorotrast, irtroduced about 1928 as a new roentgen contrast medium. As a colloidal solution of 25% ThO/sub 2/ containing 25% carbohydrate, 50% water, and small amounts of preservatives, 20 ml of Thorotrast is equivalent in radioactivity to about one mu g radium. After systematic injection, Thorotrast is deposited in the reticuloendothelial system and only insignificant amounts are excreted. Soon after its introduction, warnings were published against its radioactIvity and possible tumor-producing potentialities. As early as 1938 it was shown in lab animals that Thorotrast injected systemically or interperitoneally could induce tumors. Inmore » 1947 the first case of Thorotrast tumor in man was described, and now about 70 cases of such malignant tumors have been reported. According to the mode of administration, tumors following injection of Thorotrast may be divided into three groups: (1) tumors due to extravascularly deposited Thorotrast, (2) tumors due to Thorotrast deposited in natural cavities, (3) tumors due to Thorotrast injected intravascularly and deposited in the reticuloendothelial system. Three corresponding tables are provided showing the following data for the reported cases (type and site of tumor, diagnostic use of Thorotrast and its dose, aex and age of the patient, and latent period of tumorigenesis). Since the latent period is very long, it is difficult to observe all patients for a long enough period since many of them die from old age or disease long before the tumors are due to appear; hence it is not surprising that only 68 cases of malignant tumor following Thorotrast have been reported. It is proposed that the following criteria must be satisfied before a tumor appearing in a patient having received Thorotrast can be accepted as induced by this subatance: thorotrast particles should be found in the immediate vicinity of the tumor; the latent period should be sufficientiy long; and the radiation dose should be sufficiently high. Cases of leukemia attributed to Thorotrast have also been described but are not included in this review In the 1st group described above, Thorotrast particles are found in the tumor which appears as a fibrosing foreignbody granuloma, called thorotrastoma; only three cases of malignant tumors belonging to this group have been descrihed. In Group two, 26 cases of malignant tumors were reported. In Group 3, with 33 malignant tumors ascribed to Thorotrast deposited in the reticuloendothelial system, almost all were localized in the liver or bile ducts. The meam latent period between injection of Thorotrast and appearance of malignant tumors is 17.7 yr. The mean age of the patients at the time of diagnosis of the tumor or death waa approximates 52 yr and the sex (female/male) ratio 15/19. (BBB)« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Excretion rate and retention of plutonium 10,000 days after acquisition

                    
                        Conference
                            Rundo, J; Starzyk, P; Sedlet, J; ... 
                            

                    Three persons who had been injected with known amounts of plutonium in 1945 to 1947, were hospitalized on a metabolic ward in 1973. All excreta were collected for at least eight days and the samples were analyzed for plutonium. For the two subjects who had been injected intravenously with tetravalent $sup 239$Pu as the citrate, the urinary excretion rates were 7.6 and 4.7 pCi/day at approximately 10$sup 4$ days after injection; these rates corresponded to 2.52 x 10$sup -3$ percent of the injected doses per day respectively. The fecal excretion rates were about 40 percent of the urinary rates. Themore » third subject received an intramuscular injection of hexavalent $sup 238$Pu as the nitrate, in the left leg, which was amputated four days later. Almost 50 percent of the amount injected was found at the injection site and the urinary excretion rate about 9500 days later was 0.06 pCi/day, corresponding to not less than 1.2 x 10$sup -4$ percent of the initial systemic burden. The excretion rate and retention of $sup 239$Pu up to 10,000 days post-injection were calculated. (CH)« less
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                    The influence of age at time of exposure to sup 226 Ra or sup 239 Pu on distribution, retention, postinjection survival, and tumor induction in beagle dogs

                    
                        Journal Article
                            Bruenger, F; Lloyd, R; Miller, S - Radiation Research; (USA)
                            

                    The influence of age at injection of 226Ra or 239Pu on skeletal deposition and local distribution, the pattern of bone tumor formation, and postinjection survival was assessed in parallel short-term studies of mechanisms and lifetime toxicity. Beagles received a single intravenous injection of 226Ra or 239Pu at 3 months (juveniles), 17-19 months (young adults) or 60 months (mature). Data from short-term studies of mechanisms and dosimetry and from one dosage level of each of the toxicity experiments were compared. Skeletal growth and turnover produced differential initial deposition and distribution patterns typical for each age group. At 1 week after injection,more » skeletal retention of 226Ra or 239Pu was 68 and 68%, respectively, in the juveniles, 32 and 46% in the young adults, and 31 and 43% in the mature dogs. Comparing individual bones in the juveniles, gradients in the concentration of 239Pu were small since all bones were actively growing, but substantial gradients, corresponding to centers of ossification, were present within individual bones. In other age groups, local concentration gradients were less pronounced, but much larger differences were present among the various bones. In the toxicity study all animals injected with either 41 kBq 226Ra/kg or 11 kBq 239Pu/kg have died. The cumulative average skeletal doses to the presumed time of start of tumor growth (1 year before death) were 25 and 4 Gy, respectively, for the juveniles, 22 and 5 Gy for the young adults, and 15 and 4 Gy for the mature dogs. The highest bone tumor incidence was seen in the young adult groups. Differences were observed in location of bone tumors between dogs in the same age group given radium or plutonium and among age groups injected with either radionuclide, some of which could be explained by differences in local dose distributions.« less
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                    Mortality among women first employed before 1930 in the US radium dial-painting industry. A group ascertained from employment lists

                    
                        Journal Article
                            Polednak, A; Stehney, A; Rowland, R - Am. J. Epidemiol.; (United States)
                            

                    Mortality is described among a cohort of 634 women who worked in the US radium dial-painting industry between 1915 and 1929, and whose names were obtained from employment lists or similar documents. Based on death rates for US white females, greater than expected numbers of deaths (from death certificates) were observed for all causes (240 observed vs 188.5 expected), bone cancer (22 vs 0.3), cancer of other and unspecified sites (18 vs 2.6), cancer of the colon (10 vs 5.0), diseases of blood and blood-forming organs (4 vs 1.0), and external causes (31 vs 10.1). Six of 22 certificates codedmore » to radiation accident (underlying cause) also mentioned bone cancer. Compared with women first employed in 1915-1924, those first employed in 1925-1929 had low cause-specific mortality ratios, and an overall mortality ratio of 0.83. The number of deaths from leukemia and diseases of blood was significantly greater than expected in the time period before 1945. Among 521 women alive in 1954, 360 had a radium body-burden measurement while living (in 1954 or later). Mortality ratios (all causes) of greater than 1.00 were observed only in the higher intake dose groups (i.e., greater than or equal to 50 ..mu..Ci). Cause-specific mortality was analyzed in two dose groups (< 50 and greater than or equal to 50 ..mu..Ci). In the lower dose group, the only cause category with a significantly greater number of observed than expected deaths was cancer of the colon (5 vs 1.72,p < 0.05); the mortality ratio for all causes was 0.86. In the higher dose group, the mortality ratio for all causes was 1.91.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    THE USE OF CHELATING AGENTS FOR ACCELERATING EXCRETION OF RADIOELEMENTS

                    
                        Technical Report
                            Foreman, Harry; Hamilton, Joseph
                            

                    Although the deleterious effects of exposure to ionizing radiation were first recognized and described over fifty years ago, the adequate treatment of these effects still remains a therapeutic challenge. At the present time, when increasing numbers of our population are being exposed to radiation because of the great increase in availability and use of radioactive isotopes and because of the potential exposure of much greater numbers of people to radiation following a possible atomic bomb burst or from disseminated radioactivity, the need for development of adequate therapy is becoming an increasingly pressing medical problem. In a consideration of possible approachesmore » to therapy, one must distinguish between radiation front sources external to the body and radiation which results from radioactive materials which by some means or other have gained access into the body. Internally deposited radiation emitters can be particularly insidious since so many of them become fixed in the skeleton and are eliminated at very slow rates. While it is possible to remove external sources of damaging radiation once the hazard is recognized, the internal radiation emitters often are not readily displaced and the body remains exposed to prolonged continued radiation. Where long-lived elements, such as plutonium with a biological half-life of the order of 100 years or radium with one of 45 years, are involved, the body can be subject to continuous radiation for the remainder of its lifetime. Moreover, because the radiation persists for such long periods of time, only minute amounts of certain radioelements, i.e., plutonium and radium, need have entered initially to produce considerable injury. The effects of this type of chronic exposure to radiation are well documented in the case reports on radium poisoning in workers in the luminous dial industry. The damage is manifest in various forms, i.e., severe anemia, osteitis, and osteogenic sarcoma. In the past, therapy to check injury from internal radiation emitters had been directed to attempts to hasten the elimination of the noxious agent. These have included such methods as low calcium diets, parathormone, viosterol, ammonium chloride, calcium gluconate, and low phosphorus diets. Of these the decalcifying type of treatment was reported to have some measure of effectiveness. The results of the other types of therapy were equivocal. The most successful approach was reported in the work of Schubert. Using zirconium citrate complex, administered 3 hours after the injection of radioyttrium and plutonium into rats, he was able to increase the urinary excretion of the injected radio elements many times over that of the excretion in the untreated rats, in some instance up by a factor of 50 for the first day of excretion. However, when used at later time periods, i.e., in a dog at 150 days, the increase in urinary excretion was only a factor of 2 to 3 over the control period. The fecal excretion of the radio elements was not influenced by the treatment. The present study reports a different approach for accelerating the excretion of radioelements, namely the use of chelating agents. Many of the rare earth and actinide series of elements form water-soluble chelates with various organic compounds. This consideration suggested the possibility that this property of chelating agents might be used 'in vivo' to mobilize radio elements fixed within the body. Of the many compounds considered, ethylenediamine tetracetic acid (EDTA) was chosen for this study. The EDTA was selected because it forms a very stable chelate with many metal ions and hence has a strong tendency to remove such ions from insoluble combinations, i.e., it will dissolve such salts as calcium oxalate, barium sulfate, and lead phosphate in neutral and alkaline solutions. Moreover, it has suitable characteristics for 'in vivo' application. It forms serum soluble chelates which are not readily broken down in the body but are rapidly excreted intact via the kidney. It is readily absorbed through the digestive tract. It has a very low level of toxicity when used as described in this study, namely as the calcium complex. A dose equivalent to 3 grams per kilo of body weight, injected intraperitoneally into rats, will result in death in approximately 50% of the injected animals in one day. When administered as a neutral salt, the EDTA combines avidly with serum calcium and produces death in hypocalcemia with relatively small doses, i.e., approximately 200 milligrams per kilo of body weight in rats. However, when administered combined with an equivalent weight of calcium ion, this negative calcium balance is prevented and the compound is rendered relatively non-toxic. Under these conditions the EDTA will still chelate a large number of metals, namely the metals which displace the calcium from combination with the EDTA because they form more stable chelates.« less
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