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ABSTRACT 

We previously characterized levels of dioxin and dibenzofuran congeners  in adipose 
t issue and p l a sma  fraction of blood collected from 20 adult  males,  us ing paired specimens.  It 
has  been found tha t  the 2,3,7,8-TCDD level reported on a lipid bas is  was similar, a l though 
not identical, in p l a sm a  lipid and in adipose t issue lipid from the same  patients ,  however, 
higher levels of the more chlorinated dioxins and dibenzofurans existed in p l a sma  lipid as 
compared to adipose t issue lipid. This s tudy  reports  m e a s u r e m e n t s  from ten individuals'  
blood cell fraction and compares  this to the p lasma  fraction and to adipose t issue lipid. In all 
cases where readily detectable amoun t s  of PCDD/Fs  were found, a m in imum of 85% was in 
the p l a sma  fraction and less than  15% in the cellular component .  Congeners varied in 
percentage for each component .  

INTRODUCTION 

Previous s tudies  found tha t  the majority of dioxins in h u m a n  blood are found in p lasma  
and a small  percent,  varying by congener, is found in red blood cells (1). This s tudy  a t tempts  
to verify or refute tha t  finding, under  real life c i rcumstances  with blood separa t ion performed 
in a hospital  blood b a n k  (2). This routine hospital  centrifugation and fraction separat ion leads 
to less complete separa t ion of p l a sma  from cells than  occurs under  more rigorous laboratory 
conditions. Selected samples  of cells were analyzed and are compared  with the previous 
p lasma and adipose findings from 10 adult  male patients.  

METHODS 

Blood (450 g rams  +/ -  41 g) was collected in the usua l  fashion by  the Blood Bank  of the 
Massachuse t t s  General  Hospital, in one "unit" plastic blood bags  containing 63 ml of citrate 
ant icoagulant  and  separa ted  by  centrifugation into "plasma fraction" (plasma plus 
anticoagulant) and "red cell fraction" (estimated by the Massachuse t t s  General  Hospital Blood 
Bank to be usual ly  30 % p la sma  with ant icoagulant  and 70 % red and white blood cells). The 
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blood was  then  frozen and  shipped for analysis.  Outpat ient  fat b iopsy was  also done at the 
same t ime and the fat was  also frozen and shipped with the blood. The procedure  for adipose 
t issue and  blood p l a s m a  analysis  has  been previously publ ished and  will only be referenced 
here (3-5). For each blood.sample  we calculated the total amoun t  in the p l a sma  fraction and 
the cellular fraction and,  from these two numbers ,  the percentage in each blood portion. 

RESULTS 

The dioxin and  dibenzofuran levels are presented in table form on the following pages, 
by pat ient  individually and in summary .  These findings confirmed our  expectat ions and  
previous findings, tha t  mos t  of the PCDD/Fs  are to be found in the p l a sma  ra ther  than  the 
cell fraction. Because less than  10°/6 of PCDD/Fs  are found in red cells, plasma-cel l  ratios 
cannot  be given for all congeners.  1,2,3,7,8-PeCDF, 1,2,3,4,7,8,9-HpCDF, and OCDF are not 
reported because  of their  low levels in the red cells. 

The mean  values we find here in the p lasma  are 54% to 90%, varying by  congener. The 
adipose t issue levels, previously reported (2), are also presented for comparison.  

CONCLUSIONS 

Our findings differ somewhat  from tha t  of Kahn et al (6) as their  s tudies  were not  on a 
lipid basis,  as  well as Pat terson (7), who initially focused on 2,3,7,8-TCDD. In a more recent 
publication, Pat terson et al. found an  average of 9% of PCDD/Fs  in the red blood cell (8). We 
conclude, from this s tudy  and previous work (9-13) with h u m a n  adipose t issue and whole 
blood, tha t  m e a s u r e m e n t  of dioxins and dibenzofurans in adipose tissue, h u m a n  milk, whole 
blood, p lasma,  and  by  inference, serum,  can be useful to est imate dioxin body burden  and 
document  previous intake of these compounds .  The usual  medical m e a n s  of collecting 
samples  seems adequate  for such  purposes ,  given even the bes t  laboratory coefficient of error 
for PCDD/F analysis  and  for lipid analysis,  However, for congener comparisons ,  it is 
important  to be  aware of the t issue sampled and make  appropr ia te  extrapolations. We see no 
reason to recommend  one t issue or blood fraction over another  at  this t ime in us ing dioxin 
analysis  to demons t ra te  body burden.  
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