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Since people were of necessi ty  exposed t o  some degree t o  plutonium and since 
plutonium i s  known t o  be very radiotoxic it was obviously desirable  t o  have 
some method of determining whether o r  not a given person had any plutonium i n  
him. 
how much w a s  deposited i n  any person. 
as  much da ta  as  possible.  
the animal data to  the human problems. 
l i f e  expectancy w a s  such tha t  they could not  be endangered by in jec t ions  of 

It was  equally desirable  t o  be able t o  estimate as  accurately as  possible 
Animal experiments were used t o  procure 

Some human s tudies  were needed t o  see how t o  apply 
Hence, two people were selected whose 

plutonium. 

I. CASE HISTORIES 

Case No. 1 ./- 

A sixtp-efght year old white male w a s  admitted t o  the Bil l ings Hospital i n  March, 
1945 for surgical  treatment of a recurrent  epithelioma of the buccal mucosa. 
Upon admission t o  the Bi l l ings  Hospital i n  March, 1945 the abnormal findings on 
physical examination were l imited t o  the findings i n  the face and neck. The 
anter ior  port ion of mandible and contiguous area of the sub-mental t r iangle  
showed a Large infected ulcerat ing area approximately seven centimeters i n  d i -  
ameter. The anter ior  port ion of t he  mandible was exposed i n  the depths of the 
lesion. The margins of both the buccal membrane and the cutaneous portions of 
the lesion w e r e  ra i sed  and hard. 
buccal and cutaneous surfaces.  

Bone was exposed i n  the cent ra l  portion of t h e  

k X-ray examination of the  chest  revealed a metastat ic  lesion i n  the l e f t  upper 
lobe. The laboratory examinations were e s sen t i a l ly  negative except f o r  a mild 
hyperchronic anemia. The Wasserman and Kahn were negative. Studies of histo-  
logic reactions from the excised tumor were diagnosed as  epidermoid carcinoma. 
Definitive local  surgery was performed on April  11, 1945 and April 28, 1945. On 
April 26, 1945 a t  9:17 AM the pa t ien t  was given an intravenous in jec t ion  of 6.50 
micrograms of +6 plutonium a s  a c i t r a t e  s a l t  i n  0.9 per cent s a l t  solut ion a t  a 
pH of 7. The volume of the in j ec t ion  was 8.05 ce. 
condition u n t i l  August, 1945 when he complained of pain i n  the chest .  
dence of extension of the pulmonary metastases was found. 
3, 1945. 

The pa t ien t  remained in f a i r  
X-ray evi-  

H e  expired on October 

The autopsy findings w e r e  weight, 168 pounds (76.4 kg). An extensive post- 
operative recurrence of the epidermoid carcinoma of the mouth was found. 
was extensive carcinomatous invasion of the s t ruc tures  of the sub-mental and sub- 
maxillary t ra ingles .  B i l a t e ra l  pulmonary metastases were present. Associated 
findings of vascular thromboses, cav i ta t ion  and abscess formation were noted. 
There was an acute bronchopneumonic process i n  the lower lobe of t h e  l e f t  lung. 
No abnormality was noted on gross examination of the kidneys. 
amination revealed "a mild foca l  i n t e r s t i t i a l  nephr i t i s ,  probably a pyelonephrit is ,  
a s  the a r t e r i e s  a r e  only moderately sc l e ro t i c .  
tubules is f a i r l y  marked and a few hyaline and ca l c i f i ed  cas t s  a r e  seen". 

There 

Microscopic ex- 

Parenchymatous degeneration of the 
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Urinary excretion of plutoniun in a sixty-eight year old white male following the 
injection of 6.50 micmgrams of pl.:toniu citrate. 



c 

- 6 -  

1 
2 
3 
4 
5 
6 
7 

8 0 0 b 4 9 2  



c 

CH-3607 

. 

c- I O 0 0  

6GO 

400 

I 2.5 
I I I 

I qooo 
I 

- .25 

0 
W 

W 

0 
a 

- . 0 2 5  - 

-- 
e 

.o I 

- - - e -  

.002 3 
0 .  

-I 
I I 

I 00 1 2 0  I 4 0  . ,  a o  60 80. 

DAYS AF 7ER I N J E C T I O N  

Figure IS 
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intravonoua i n  Jection of 6.50 micrograms of p l u t o d - b  citrate. . 
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Figure IV 

Hematocrit reading, red blood cell count, hemoglobin determination in Case I. 
Injection was given on A p r i l  26, 1945. 
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Figure V c 

Platelet and reticulocyte counts in Case I. 
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Figure VI1 
Hematocrit, hemoglobin, red blood cell and reticulocyte findings in Case 11. 
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Figure VI 
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Bcretion of plutonium in the urine fol lonhg the injection of 94.9 micmgrams of 
plutonium citrate. 
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