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ABSTRACT 
 

      It has recently been reported that the water supply in some parts of 
Bavaria (Germany) contains Uranium. In order to study its effects we have 
determined the concentrations of U in the blood plasma of 25 females. All the 
females came from Bavaria and were not on any medication. Blood samples 
were drawn from a superficial arm vein, centrifuged and plasma extracted. 
The plasma samples were freeze-dried and analysed in our Analytical 
Laboratory in Perth, Western Australia by using the technique of ICP-MS. 
The U contents found varied from less than 0.1 to 8.2 ppb (6.6 ng/L to 543 
ng/L).  
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INTRODUCTION 
 
     It has recently been reported that the water supply in some parts of Middle-Franconia, 
northern part of the state Bavaria in Germany, contains small quantities (ca. 1 µg/L) of 
uranium (1). In order to study the effects of this water “contamination” we measured the U-
contents of the blood/plasma of around 25 females from this region. The reason why we 
selected females only for this study was that we already had their blood plasma as a part of 
another study dealing with the role of trace elements in osteopenia and osteoporosis (2). There 
does not seem to be any information on the U-content in the blood of Bavarian females in the 
literature, although it is required in order to estimate the dose contribution of this uranium in 
the blood. 
 
 

MATERIALS AND METHODS 
 
Subjects: 
  
     25 women randomly selected from a group of around 140 females the training group 
taking part in the Osteoporosis Research Programme of the University of Erlangen-Nuernberg 
(3). All the females came from the Middle-Franconia region. They were “free” from any 
disease had no history of alcohol abuse. They had some mild form of osteopenia (early stages 
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of osteoporosuis). However, osteopenia and even osteoporosis have not been reported to 
affect the body U-content. Therefore, for all instance and purposes, these females could be 
regarded as normal subjects regarding their blood U-contents. 
 
Blood sampling 
 
     On the test day the participants took a standardized breakfast (60 % CHO, 25 % fat, 15 % 
protein) at 6:30 A.M. at home and came to the laboratory by car or bus in order to avoid any 
physical activity. Once in the laboratory the participants rested in a sitting position for 30 min 
before blood samples were taken from a superficial arm vein. The blood samples were 
centrifuged for 10 minutes, plasma extracted, freeze- dried and sent to our analytical 
laboratory in Perth, Australia for analysis. 
 
Uranium Analysis 
 
     Trace elements determinations were carried out on the plasma samples using Inductively-
Coupled-Plasma-Mass-Spectrometry (ICP-MS). The plasma was removed from the shipment 
vial using warm, sub-boiling redistilled nitric acid, and transferred to cleaned Teflon vials, 
using repeated washings with acid. The sample was subsequently dissolved, under reflux at 
180oC, using the same high purity nitric acid. Analytical blanks, to assess the contribution of 
uranium to the sample from the collection and storage vials and from the dissolution acid, 
were also undertaken and blank corrections performed where appropriate. Due to the lack of 
available suitable blood „standards“ (Certified Biological Reference Materials) for Uranium. 
we used NIST‘s Tomato leaves, Apple leaves and Peach Leaves as well as “home-made” 
Standards to convert our data into absolute units. 
 
     Approximately 500mg of the dried Certified Biological Reference Material was weighed 
into a cleaned Teflon vial and digested using 2mL of sub-boiling redistilled nitric acid under 
reflux at 180oC.  
 
     The resulting solution was taken to dryness and the residue resolubilized using 2mL of 5% 
sub-boiling redistilled nitric acid. Data were quantified with respect to mass and corrections 
for the specific gravity of the final solutions made to achieve results with respect to initial dry 
mass of both samples and Certified Biological Reference Material. The U- concentrations so 
obtained as ppb ( µg of U per Kg of freeze dried plasma) were converted into µg/L by taking 
the density of plasma to be 1.026 g / mL and that one litre of liquid plasma produced 66.177 g 
of freeze dried plasma. 
 

RESULTS AND DISCUSSION 
 
     The results are shown in the following table 1. Instead of giving the mean values of U, the 
results of all the subjects are shown separately. As can be seen from the table 1, the U-
concentrations in the blood-plasma of Franconian females vary from as little as less than 7 ng/ 
L to as much as 543 ng/ L. It has already been mentioned in the introduction that there does 
not seem to be any data in the literature on the U-content of Franconian females for 
comparison. However, Dank et al (4) measured U in the serum of normal subjects in India  
and found the concentrations to vary from 7 to up to 25 ng /L. Our results clearly indicate that 
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the U-contents of the Franconian females are on the higher side in comparison to the Indian 
results. The possible source of this U in blood could be the U in water supply. The health 
effects of this U in blood have to be worked out.   

 
Table 1 
 
         Subject No.            U (ng/L)         Subject No.   U (ng/L) 
 

 
1   139                  2                 298 
3    33  4         543 
5             106                   6         126 
7    86  8         543 
9    93  10         86 
11    93  12         33 
13    26  14         26 

            15                                46                    16         67 
            17                           46  18         46 
            19                         67  20        132 
            21                         73             22          33 
            23                        53                     24                < 7 

25                       60                                                                                
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