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Pear Doctor Sweet: -- .- 
Following our discussion with you and others in the Atomic. Energy 

Commission and at the Oak Ridge National Laboratory, we agreed to provide 
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This 'experiment, as you well  know, provides a wonderful opportunity to 

- .exposures. We have completed the analysis and assembly of the data taken 
. -.. .from patient number 68927. The purpose of this letter is to inform you ot' 

- 

. secure "human data" for the analysis and interpretation of industrial uranium 

our general observations concerning the results obtained on this subject. 

It might be of interest to restate what we believe to be the objectives 
of our cooperative effort. These objectives are: 

.. 
'I. Concentration of uranium in normal fluids and tissues and in 

tumor after intravenous administration, 
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2. Concentration of uranium in blood with respect to time after 
inje ction. 

JfJWC/@ w' 
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d S  3 ,  Distribation of uranium within major organs and bone. 

4. Build-up and disappearance of uranium in urine and feces. 

5 .  Evaluation of urine excretion curves in te rms  of our method of 
analysis. P 

On November 11, 1953, patient number 68927 received, by intravenous 

This is a 
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administration, 12.9 milliliters of sterile isotonic solution containing 1.60 
, milligrams of uranium 233 and 3.90 milligrams of uranium 238. 
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Dr. W. H. Sweet -2 - March 22, 1954 

dose equivalent to .30 microcuries per kilogram. of body weight. 

Urine Excretion - (Table I.) The elimination pattern .is .as expected, i.e., 
largs-quantities of uranium appear .in. the. urine immediately following in- 
jection,. followed by .a .gradual decrease in rate of excretion; there a re  the 
usual fluctuations in individual samples; and a large percentage of the in- 
jected dose is eliminated in the urine. 

... . . -. 

- 
Biopsy Samples - (Table E.) . 

Bone.. -. This tissue showsea  significant uptake of -uFanium--at..one hour 
post injection -and. remains fairly constant throughout the remainder of 
the study.. . The-variations in .the- samp* concentrations indicate that 
the techiriques .of. sampLing .may have .resulted. in- contamination 'of the 
small  samples because .of the existing .high activity-level in the. blood. 
However, the. amount of .the injected dose found in the bone (14 percent) 
agrees well with- previous experimental findings. 

- 

- -  ..-Muscle A The muscle data similarly indicates the possibility of con- 
. tamination, with. added factor of -vascularity in this tissue to  further 
this possibility.. 'The samples taken. from 8 hours to 32 hours post 
injection show little uranium depositing in the tissue.- 

Cerebrospinal Fluid - The lumbar fluid shows a slight concentration of 
uranium at one hour with subsequent samples showing comparable amounts. 

. The ventricular. fluid exhibits little uptake of uranium for the first 16 - 

' 

* 

.. 

hours post injection. 
which*is higher than previous values by a factor of approximately 101 
This observation is again evident at 32 hours post injection. The signifi- 
cance of these elevated values is unknown to us. In comparing lumbar- 
fluid with ventricular fluid it is evident that the former exceeds the latter 
consistently, with the exception of the ventricular samples at 16 and 32 
hours post injection. 

.Blood - The activity irr  the blood at one hour after injection is not 
indicative of the rapid decrezse that is expected'to occur during the first 
6 0  minutes. Considering the injected dose and assuming a .total volume . 
of blood for,  the standard man of 5.5 liters, it is seen that the blood 
concentration has decreased by an approximate factor of 10. Following . 
the rapid decrease, the blood concentration is observed to demizisfi slowly 
for  the duration of the study. 

Autopsy Samples - (Table UI) The kidney, a s  expected, contained the 
highest concentration of uranium per unit weight. *The next three sites 
in order of decreasing content per unit weight are  pancreas, brain and bone. 
In summary the data a re  presented in  the following table. 

However, at this latter time an elevated value appears 

Here.again the explanation is not obvious to us. 
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.Dr.. W. H. Sweet (:- -) -3- March 22, 1954 

Distribution of Injected Ds6e at 57 Hrs Post Injection 

- Sit e . Percent of InjectedDose 

Bone 13.6 

Soft Tissue (other than kidney) 13.3 
54.3 Urine 

Total 92.4 

Kidney 11.2 ' 

- .. . 

The results ..obtained in the first.. experi~ent--are...ge~rally incomplete 
and inconclusive .due to .the .briet duration of .the study. .- Furthermpre, there . 
a& disdsepancies i n  duplicate- samples which. .appear- t.0 have been caused by 
cross contamination ... .W-e ..have .discussed with you the inadequacies of our 
experimental techkikue and'i t  is expected that the changes we have inaugurated 
will.lead to more precise results. 

.. + . 
Sincerely yours, 

JCG:as 

John C. Gallimore, Jr. 
Associate Health Physicist 

Encl. 
. .  

.' . 

C... .. 
. e .  
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Urine 1 65 1.1 

2 30 2.2 

U 8 2  1,350,667 

12392 606,326 

3 20 3.0 U677 6L0,420 

L 20 4-2 8576 563,901 

5 - 28 b 5.1 7L68 733,563' 

6 , _  24 6.0 331 

16. 

* .  .. 17 

18 

19 
. .. 

9 '  16.0 

12 17.0' 

19 ' - 18.0 . 

21 39-1 
.. . -  . .  . ..- . .. 

4753 

5873 

. 9917 

97u 

68,549 

69 , 920 

132,810 

80,276 

20 30 20.0 70s 213,986 

21 3 23.00 1832 2,187' 

22 2 2200 a07 7,155 
23 2 drops 23.0 2216 1,210 
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SANPLE VOLLME POST INJECTION ALIQUOT ACTIVITY URINE CONCENTRATION 
I m*mER (a. TPIE(hours) (counts/minute ) (counts/minute/hour) - / 
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TABLE I1 

BIOPSY SBMPLES 
;AVPLE SAMPLE MET tXIG HT POST IN- UOT A m  UE co lJCENTRATI 

m*lBER 1 TIME (hours) . -  (counts/minute) ( comts/minute/gra 
: 

30nex' 1 

2 

3 

L 
5 

0.1339 

0,1824 

1.1 Is 
18 

53 
28 

16 

109 

99 

293 

203 

103 

2.1 

4.3 0,1804 

0.1396 . 

0.1536 - l2.t 

167 6 0.1502 16.6 . 

33.3. 31 ' r . 

30 

22 

.- . . %.. . 

0.1686 . ' 

. .  
' t  . .  ' .  

32.3 

.. 
I _  -- - ., . . _ .  

. _  . .  . . .  . .  

. .  
. .  . .  . .  
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I T A ~  n( cont . ) 

SANPLE VOLUm POST IlJJECTION ALIQUOT ACTIVITY TISSUE CO~JCENTRJITIC 
'PPE NUT.IBER ( d l  TbE (hours) (cwnts/minute) ( counts/minute/hour 
m 

SF 0 
:lumbar)* 

1.0 ' 24 

29 

28 

63 

24 

1L 
16 

3 1  

2.1 1.0 

1.7 2.1 

2.0 4.4 
2.0 8.0 

2 

4 

- 6 

8 5s 27 

lo L O  12 

32 

Ill- .. . 
. .  

8 

7 . .  9 . 8.0 

100 a 

.2.0 

2.0 
L . .  

15 
.. 

17 1.0 

10.0 , 'Bloodx. .O 

1 

2 -  10.0 

3 10.0 

4 lo 00 

* 2.0 436 

630 

w1 

218 

315 I 

201 

. 3.0. . 

. L o 3  

6 .  

7 

379 

. 3135 

170 

126 

128 

10.0 6 .1 

10.0 7.0 

4l++ 8 4 -1 
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II(cont.) 

LE VOLUME POST -ON ALIQUOT A C T f v I n  T I S U E  CONCEi4TRATION 
0 
:Adm 
CPPE NuNBEEt ( d l  TIME (hours] (counts/minute) ( counts/minute/hour ) 

L. 2 10.2 

8.0 ll-1 

U.0 l4.1 

LO9 

69b 

327 

97 

89 

33 

3 b o d  10 
(continued) 

5-0 ls-l 539 

8.0 16.1 691 

108 

86 

L6 . 2.5 17 0.1 ll6 
t' 60. 

4 

1.5 18.3 i 

8.0 . . 19.5 . .* .tis 
5.6 . *. 289 

6.0 2l.s . *  . 239 

20.2 . I  

lO.0 32-5 . 262 

6a * 13.0 ... . . . .- 19L 

LO 

. .  
" 58 

' Lo 
26 

3 0 -  

. .  

. 0.0 S t e l  573 . 7 2  

9-0 6Zt 71  
. .  

,1098 

,' 560 . 

- . 
. .  

l l 0  

56 
t 

. .  
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TABLE 111 

aver 

3scle 1 

2 

3 0 1  

3 .t 
. 2.0 

llr2.0 

2.3 

8 -6 

. .  . -  
.2 

3 18.3 ' . 
I .  . .  . ,  . .  

-. 
. . .  &,3' . ;. . . . .  . * 7620.0 * .  ' 

. .  
. .  

- .  i ' 

4: . . _  i .. , . 
* .  ' 5 .  . . . .  i665.3 

. .  
. . 17.0 '; ' * . .  

7L5l.o . .  
....... ... . . . . .  .. -.. 6 . 24-0 . , . . .  

, 7 m . k  

316-3 

, : 
. .  . . .  7 . *. 25.1. , 

Necrotic Lung 1' - 0 4  - 

2 0.t . 33L.3 

I .  

1 2.0 88Lo .& 

9246.2 

2502 

Left Kidney 

2 3-4 

I S m a l l  mtestine 1 1.3 

\ 2 1.4 33.2 

Pancreas 1 

2 
'200234 r.. 
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0.02 
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TABLE I11 (cont.) 
i 

AUTOPSY SPECXHENS 
SAMPLE WbT MEIGHT TISSUE C ONCENTRA TION 

(c ounts/minute/gram) NUMBER (gr=s)  

.orta* 1 ,003 121.0 

2 ' 0.9 72.0 

;kin* 0.5 L0.8, 

;all Bladder* - 2.0 . 6L.7 
3ubcutaneous Fat* 

A 

1.0 : 
- 

8.6 

!tight Adrenal  Gland* 1 0.38. . ' S t . 2  

0.3 . c; ' 2h7.5 

1.1 17.0 
i .. L 

- .  2 

L e f t  Parietal Lobe* 1' 
.- . . .  

. .  
1.1 *. ' 45L.O 
0.1 

@ e 9 5  . ' 

0.21. 

0.22' *. . 

I 

' 2305.3' . .  - 
506.3 . . .  . .  

, ; . .  
. .  393.t . .  . .  .. . . . ' I .  .. .. . . .  . . . .  

. . f ' .  . ' ' . ,. .,,, 
. .  

. .  

. .  
. '.. 

1.8 ' ' 190.0 

, 1u.t 
2a. 0 

. . .  . . 266.0 

. .  . .  . - .  . .  1.9 . .  

, o n  ' 
. _  

. . .  . .  

. . -  
z .  . 

q.6L . . .._. - : - '  

. . .  
2 . *  . 

Left Rontal  Lobe . 1 

2 

rfromTmur* 1 

2 

. .  

\ 

3 

' &  . - .  

.- 
SkullX . 

Thoracic Vertebra' 
. .  . .  

1 

'1.1 99.0 
. .  . .  . -  

Om99 ' 623.0 

0.92 719.0 2 

RibX 1 ' .  

2 

1.17 263.0 

208 . o 2.17 
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TABLE III (cont.) 

SAMPLE ASH WEIGHT T I S  UE CONCENTRATION 
( c oun ts/minut e/gram) (IF-) TlPE NUMBER - 

Feces la 0.80 1552.0 

lb - 1.u 327.0 

I C  0.70 $8.3 
. .  

Id  - . 0.83 321.0 

' 

The following table lists the l i m i t  of error (954) associated with the above results. 

.2 _ .  ~ ,Designation . . Limits of Range , pverage Recovery - 
. . L  . .. . *  * .  . ... .. . ._.. . * *  .. 
t 6.6 . 

. .  
.. * .  

ICI) 

. .  
. .  . .  

92.&% 
. -  \ .  

.: f h.7 : . 
-- . -. 

. .  *-- . .  

None . . . ' - t 3.8 

- + 11.6 87 oh% 
- 

.-. 

. x  
. .  . . .  . 

..-.. 
. :. 

Patient B-1 Injected Dose (di luted t o  2000 ml) 

. . - 2  . .  

. .. 
. .  . .  

- . D v # 2  . D l l l m n y n .  ' . 
r... .. . (sent 12.9 ml) . . (sent 12.65 ml) 

. *  

- -  
i- :z, 

- <- . . I  Average c/m/ml= 8&19 a ,  Average c/m/ml : 8h3l . 
_ -  

i 

.. . 

. .. ' .  
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Hospital Number - 66927 

Sex - Male. 
Weight - 55.9 Kilograms 

i ige - 26 

=p (5) . -  
Ceph; Floc.' 

Thymol Flocr' 
Cholesterol 

Chol. Esters 

Van den Berg 

Prothrombin 

.. 

* (w a )  
(mg %I 
(ms 9 )  

7 f ? n ? v  Q 

SOV.. 9 ,  ' 5  
. Day'O-2 

a c o c u  8'8 83 8 
. drlcu 

.. 
... 

. .  
._ . 
: . . . . . .  

.. 
. . .  

. .  

. . . . . . .  
. ,  . .  

. .  
I 

t. . 

f' . 

32 . :  

3+*a0 
3+*h8" 

288 ' 

11?9 

0.6 . 

15 sec . 

(N=fi)7% 

. _  

NOV. 10, 15: 
Day 0-1 ' .  

' 8  -;tea 8 83.8 
d d c u  

-. 't ' . -  
u3.0 . 

-. 3;s .; 
. ui.0 

.3.0* . '  

. ' & o b  * 

8.86;" 
52 . 0. 

2.0 
' LL.0. . 
a.0 ' 

7.36 . 
7.2 

... 0.7 ...... 
. .  2.7 

3.8 . 

. .  

. *  

L7.0 
. .  

. .  . .  
' .  

. .  .. 
. . . . . .  

. .  

. .  . -  

. .  

. . .  

. NOV. 13, 153 
Day 2 

.. 

. .  
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T h e  

CSF - Lumbar 
Glucose . .  (nig %: 
Rotoin (mg'%: 

- -  .-> . 

.r, - 

. . . . . .  

. . . . . .  I 

. . .  . . . .  
. .  

. .  . .  ... 

. .  ' .  

(.J 

CSF - Ventric. 

Glucose (me 5) 

. I V  Oh. Tol. 

Zearances- . 

... 
\ 

\ 

.. 
.: . . . . .  

.. 
. *  . .  . .  . . . . . . .  . . .  

. .  
- .  . -  

. .  .- 
- .  . .  . .  

. .  
. .  . .  

. .  . . .  . -  
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NOV, 3.0, '53 
Day 0-1 

. .  . .  -. .. . . . .  
. I  

I .  - .  * .. . .  
. . .  

' . *.. 

. . .  

3 9 '  . 

. ,79.8 

_ .  . . . . . .  . .  . .  - 

NOV. 11, 1 s  

Day 0 

. . . .  

lo9 t .  t 
R : I3 

. - I  . .  

. ,  

. . .  
. .  ._. . I. 

. . . . .  :. ;. ' . 
. . .  .C . . . .  . . . . .  . . . . .  

. .  . .  

. . . .  
I . .  

.. . .  . .  
. _  

. . . . . . .  - . . -  
. . . .  

t . . . . . . . .  
=.r 

* .  

t* 111 - .  

I8 
u3 

1 t 
. .lo1 

. .  io 
' 7 .  . .  

. ,  
. : .- .  . .  . . .  

. . . . .  ' . , ,  . . .  
. .  

- ' I  

. . . . .  

. .  
t .  .- .. 

- . .  

' I  . -  
$3 

(r 
-. i ". 

NOV. 13, '53 
Day 2 

. .  
- .  

I . -  

. .  

X 
' 0  
H . w  a 
B 

I . .  
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T h e  

Hematology 

WBC (m3) 
RBC ' (m3) 
Hgb . 
D i f f .  

Sed. Ra$e 

Retic. 
Plat *. 

- .  . -  '. . 
* .  

z . . .  
. .  

. ?(?fin",';" 

IOV. 9, '53 
Day 0-2 

. .  

. - .  

. :. 
. . . . . .  

. I  

NOV. 10, 15: 

Day 0-1 

Gchycardir 
125' * 

Nmd'verti- * 

cal  heart 

.. . : . 

. . *. .. . . . . .  

. .- 

. -  
.. . .  

.. 
... c .. . .  

. . .  
- 1  . . . .  

. .  . .  

., 

...... 

. .  

. .  .... 
. .  . .  

. .  , , .. 
, . -- .. 

: ' 

. .  
' 0, :. .: : ... . . . .  

: . 
' 9 .  

. . .  

. occ. *aI.in*. 
Granular 

* .  

NOV. 12, 153 
Day 1 

I 

,' ' NO' . Ch& 
f . .  

1 .  
10-1 

1 

f 
* .  i . .  .. 
: 

... .. -. 
. . .  . .  

. .  ... 

* * .  

0*02., - . .. p. . . .  ... 
.. .t: ', . .  

3.629 t '  . . 

8 ' *  . .  

12 . .  . .  

* " .  . .  t .. 
' *  1-2 

occ. . .  1-2 
occ c 0 

h p h .  

.. 
Cast .. 

. .  . . .  
- .  . .  
. . . .  .. 

. I  

. . . .  . .  
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