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Introduction 

In 1986 a collaborative international project involving the former USSR, Finland, and the 

USA, was established to study dioxin levels in the Soviet Union.  Previous research had 

established the presence of dioxins and dibenzofurans in Russian human blood and milk, food, and 

certain wildlife.  Lower dioxin body burdens were generally found in Russians than in Europeans 

and North Americans
1
.  But Ufa Khimprom chemical workers and their children, other workers in 

the factory, and the general population in the city of Ufa, had elevated dioxin levels compared to 

other Russian populations
2-5

.  

In this new Siberian study, we, and our colleagues in separate papers, report levels of 

dioxins, dibenzofurans and PCBs in human blood and milk in the Irkutsk region, of Siberia. 

Volunteers were found in cities near sites of heavy industries, including chemical factories.  

 

Materials and Methods 

Milk was collected in chemically cleaned containers and frozen. It was shipped frozen to 

dioxin laboratories in Münster and Hamburg, Germany and Ottawa Canada.  These laboratories 

have been certified by the WHO for dioxin analysis of human tissues
6
.  High resolution gas 

chromatography/mass spectrometry was used to analyze the specimens.  Data is reported in parts 

per trillion (ppt) on a lipid normalized basis.  

Results and Discussion 

Results of dioxin analyses of milk collected from nursing mothers in Angarsk and Usolye-

Sibirskoe are presented in Table 1 in dioxin toxic equivalents (TEQ).  Previous results from four 

less industrial towns of Siberia, from Ukraine, and from the USA are also given.  Figure 1 depicts 

the dioxin, dibenzofuran and coplanar PCB TEQ in these studies and additionally in Thailand, 

Italy, and the Netherlands.  Results for coplanar PCBs are not available from Usolye-Sibirskoe or 

from the previous studies in Siberia and Thailand. 
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Table 1. Mean TEQ levels in human milk from two towns in Irkutsk region, Siberia 

compared with previous results from Siberia, Ukraine and the USA 

 pg/g (ppt) lipid basis   

  Angarsk 
   1998 

Usolye-Sibirskoe
 

1998 
Siberia 

1989 
Ukraine

 

1993-94 
USA 
1996 

N = 7 11 23 199 5 

Means of: individual 

analyses 

      individual    pooled samples 

       analyses       from 4 towns 

4 pooled samples 

from 2 cities 

individual 

analyses 

PCDDs      

2,3,7,8-TCDD 3.3 3.6 2.7 3.3 1.5 

1,2,3,7,8-PnCDD  2.3 2.7 3.3 2.4 2.5 

1,2,3,4,7,8-HxCDD    

+1,2,3,6,7,8-HxCDD 

 
0.5 

 
0.4 

 
0.7 

 
0.4 

 
2.3 

1,2,3,7,8,9-HxCDD 0.1 0.1 0.1 0.0 0.4 

1,2,3,4,6,7,8-HpCDD 0.1 0.0 0.1 0.0 0.3 

OCDD 0.0 0.0 0.0 0.0 0.0 

PCDFs      

2,3,7,8-TCDF 0.2 0.4 0.3 0.0 0.1 

1,2,3,7,8-PnCDF  0.0 0.1 0.1 0.0 0.0 

2,3,4,7,8-PnCDF  7.4 16.7 5.2 3.0 1.4 

1,2,3,4,7,8-HxCDF 

+1,2,3,6,7,8-HxCDF 

 
2.3 

 
4.4 

 
1.0 

 
0.9 

 
0.6 

1,2,3,7,8,9-HxCDF 0.0 0.0 0.0 0.0 0.0 

2,3,4,6,7,8-HxCDF 0.1 0.1 0.1 0.0 0.1 

1,2,3,4,6,7,8-HpCDF 0.0 0.0 0.0 0.0 0.1 

1,2,3,4 ,7,8,9-HpCDF 0.0 0.0 0.0 0.0 0.0 

OCDF 0.0 0.0 0.0 0.0 0.0 

Coplanar PCBs      
  77  3,3',4,4'-TCB   0.0                 - 0.0 
126  3,3',4,4',5-PCB 10.2   13.6 2.0 
169  3,3',4,4',5,5'-HCB 0.4   0.4 0.1 

Total PCDDs 6.4 6.8 6.9 6.1 7.0 

Total PCDFs 10.0 21.7 6.7 3.9 2.3 

PCDD/Fs 16.4 28.5 13.6 10.0 9.3 

Coplanar PCBs 10.5   14.0 2.1 

Total TEQ 26.9   24.0 11.4 

1998 WHO TEFs;   non-detects = 1/2 limit of detection 

Milk samples from Angarsk were analyzed by Health Canada Laboratory, Ottawa, Canada.  Samples from 

Usolye-Sibirskoe were analyzed by the
 
Federal State Control Laboratory of North Rhine-Westphalia, Münster, 

Germany.  All previous analyses were by ERGO Laboratory, Hamburg, Germany. 
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All TEQs were calculated using the 1998 WHO TEFs
7
.  TEQ results for the previous 

studies had been reported using I-TEFs
1,8-11

. 

TEQ levels of PCDDs in these milk specimens from the Irkutsk region were similar to 

levels found previously in Siberia, Ukraine, and the USA, but lower than found in Italy and the 

Netherlands.  Dibenzofuran TEQ levels, however, were higher than found previously in Siberia, 

Ukraine, and the United States. 

These results from a highly industrialized area of Siberia add to the data regarding human 

tissue levels of dioxins, dibenzofurans, PCBs and other persistent organic chemicals  (POPs)  

worldwide. The United Nations Environmental Program (UNEP) has a program underway to 
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Figure 1.  Mean TEQ Levels of Dioxins, Dibenzofurans, and Coplanar PCBs  in Human Milk

                  pg/g (ppt), lipid basis
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reduce or eliminate POPs worldwide. These and other data will help to determine efficacy of the 

UNEP project and of similar projects in individual countries.  
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