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INTRODUCTION 

The levels of PCDDs/DFs in human adipose tissues from general population in various countries 
have been reported. However, only few information is available on contamination trends in human 
adipose tissues. Earlier, in our laboratory, Ono') reported the trends of PCDDs/DFs levels in human 
adipose tissues from Ehime district, Japan, since 1959 to 1985. In order to further understand the 
recent levels and pattems, we analyzed human adipose tissues for PCDDs/DFs collected in Ehime 
district during 1990-1993. Three high peaks were found in 1970,1980 and 1991, and the causes for 
such elevated levels are discussed in this report. Apart from Ehime district, we analyzed human 
adipose tissues in two more districts to know the PCDDs/DFs contamination levels in other districts. 

MATERIALS AND METHODS 

As the major objective of this study was to elucidate temporal trends of PCDDs/DFs in human 
adipose tissues rather than describing spatial distribution, we feel that undermentioned samples are 
representative and suitable for such studies. 

Materials: Human adipose tissues were obtained from three regions 
(1) Ehime district : Totally 11 adipose samples were collected during 1990 to 1993. 

They were all males and the average age was 54.4 years. 
(2) Kinki district : Totally 7 adipose samples were collected in 1993. Four samples were 

males with the average age of 65.5 years and three samples were 
females with the average age of 55 years. 

(3) Tyukyou district : Totally 11 adipose samples were collected during 1990 to 1992. 
Seven samples were males with the average age of 60.6 years and 
four samples were females with the average age of 48.8 years 

Analytical method: Fat samples were extracted from adipose tissues using Soxhlet apparatus in 
450 ml dichloromethane for 24 hrs. About 10 g of the fat samples were used for analysis. The 
samples were treated with H2SO4 and they were cleaned up using silica gel, alumina, activated 
carbon column chromatography and HPLC. The determination of PCDDs/DFs was performed by 
HRGC/HRMS (HP5890 II /JMS-SX102A), using CP-SIL 88 fused silica capillary column. (50m X 
0.25mm I.D.X0.2Mm) 
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RESULTS AND DISCUSSION 

PCDDs/DFs trends in human adipose tissues 
The levels of PCDDs/DFs in human adipose tissues are shown in Table 1. All detected compounds 

were 2,3,7,8-substituted isomers. Based on the results, we could figure out the time trends of 
PCDDs/DFs levels in human adipose tissues from 1959 to 1993 in Ehime district. We observed three 
peaks through out the period, in 1970,1980 and 1991. The first peak in 1970 might be caused by the 
use of chlorinated organic compounds such as organochlorine pesticides, PCBs and so on. Since the 
production and use of these compounds have been banned, it seemed that the occurrence of PCDDs/ 
DFs was also decreased later. But, the trend of PCDDs/DFs was upward again in 1980. The 
increased contamination during this period is assumed to be caused by the consumption of chickens 
and eggs as shown by the results of food analysis in our earlier study. 

In this study, the highest peak was observed in 1991. The trend seemed to increase in 1990,1991 
and then decline in 1992, 1993. The number of samples analyzed is very few, therefore the average 
value is much skewed towards the elevated value. At present, we have no explanation for increasing 
of PCDDs/DFs level in recent years. Because there are multiple contamination sources in the 
environment. The PCDDs trends is shown in Figure 1, where PCDDs congeners are represented by 
TEQ (2,3,7,8-TeCDD Equivalent Quantity) based on I-TEF. Figure 1 showed that the composition of 
PCDDs congeners varied during the period 1959-1993. The congeners with highest level in all the 
periods were as follows; OCDD in 1970, TeCDD in 1980 and HxCDD in 1991. The HxCDD isomers 
detected were 1,2,3,4,7,8-, 1,2,3,6,7,8- and 1,2,3,7,8,9-HxCDD. 1,2,3,6,7,8-HxCDD was the 
highest among them. 1,2,3,7,8-PeCDD was the second predominant congener in all the periods. The 
time trends of human contamination by PCDFs was not complex as that of PCDDs. We observed that 
PeCDFs was the predominant congener in all the periods and the main isomer was 2,3,4,7,8-PeCDF. 

To find out die regional difference, samples from Kinki and Tyukyou districts were analyzed and 
compared. The results are shown in Figure 2. In Tyukyou, the PCDDs levels were highest in 1991 as 
in Ehime prefecture and declined since then. For PCDFs, the levels exhibited almost same trend. In 
Kinki, same trend is also expected. Analysis of the sample of Kinki from 1990 to 1992 will throw 
light on this aspect. The time trends of PCDDs/DFs levels had slight difference between these 
regions. We observed the congener contribution to the total dioxin toxic equivalents in three regions. 
We found that HxCDD, PeCDF, PeCDD and TeCDD mainly contributed for the TEQ in three 
regions. The composition of PCDDs/DFs was similar in three regions. In Germany )̂, it was reported 
that PeCDF, HxCDD, PeCDD and TeCDD were mainly contributed to the TEQ. In the USAa, 
TeCDD, HxCDD PeCDD and PeCDF were mainly contributed to the TEQ. The present result implies 
that the composition pattem of major toxic congeners in Japanese adipose tissue is different from 
those of other countries. 
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T a b l e 1 : L e v e l s ( pg /g , f a t b a s i s ) of P C D D s / D F s i n h u m a n a d i p o s e t i s s u e s i n J a p a n 
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Figure 1 : Time trends of PCDDs (TEQ pg/g) in human adipose tissues in 
Ehime district 

: PCDDs 

K nki: PCDFs 
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Figure 2 : Time trends of 2,3,7,8-TeCDD Equivalent (TEQ pg/g) 
in human adipose tissues in three regions 
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CONCLUSIONS 

The results of the present study can be summarized as following; 
1: Three peaks were observed in time trends of PCDDs/DFs level in human adipose tissues in 

Japan from 1959 to 1993. 
2: Since 1990, A similar trends was found for Ehime and Tyukyou. 
3: Since 1985, the main composiUon of PCDDs was 1,2,3,6,7,8-HxCDD whereas PCDFs was 

2,3,4,7,8-PeCDF. The second most predominant isomer was 1,2,3,7,8-PeCDD. 
As the major objective of this study was to elucidate temporal trends of PCDDs/DFs in human 

adipose tissues rather than describing spatial distribution, we feel that analyzed samples are 
representative and suitable for such studies. As for this results, it may be concluded that PCDDs/DFs 
trends in human adipose tissues the composition of congeners are similar in three regions. It is 
necessary to continue the research to know the sources of present PCDDs/DFs pollution in human 
body. 
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