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ABSTRACT 
Nineteen human adipose tissue samples and sixteen human breast milk samples 

were collected from Tay Ninh province in the south of Vietnam in 1991. These samples 
were analyzed simultaneously for PCDDs/DFs,PCBs,HCHs and DDTs. The mean 
values of 2,3,7,8-TeCDD were 4.3pg/g fat basis and 2.7pg/g fat basis for adipose tissue 
and breast milk, respectively. DDT and its metabolites (DDE) were found in consider
able level in adipose tissue and breast milk 5.2ppm and 6ppm,respecti vely. The result 
showed the heavy DDTs contamination in the south of Vietnam. While PCBs contami
nation was found in all samples. 

KEY WORDS 
2,3,7,8-TeCDD, PCDDs/DFs, Agent Orange, The South of Vietnam, Adipose Tissue, 
Breast Milk, DDTs, PCBs, HCHs 

INTRODUCTION 
Our purpose in this study is to determine the levels of organochlorine compoimds in 

himian adipose tissue and then to consider the countermeasure for human health. The 
south of Vietnam was polluted by 2,3,7,8-TeCDD, a contaminant of 2,4,5-T herbicide 
used in Agent Orange, Purple, Pink, Green during the Second Indochina War (1961-72). 
The samples were collected from provincial hospital in Tay Ninh at May in 1991, in 
cooperation with 10.80 Committee of Vietnam government. Tay Ninh prov. was one of 
among the worst sprayed areas. The levels of 2,3,7,8-TeCDD in human adipose tissue 
and breast milk in Vietnam had been reported.'"^' Recent investigations by A.Schecter 
et al. documented that the levels of 2,3,7,8-TeCDD in Vietnamese inhabited in the 
south had been decreased slightly in 1984-90.'"" 

In earlier study*',we have reported that high concentrations of DDTs were detected 
in soil samples from the south of Vietnam and PCBs contamination in a few soil was 
noticeable in northem districts ofthe Tay Ninh prov.. There was little contamination of 

ORGANOHALOGEN COMPOUNDS 
Vol.21 (1994) 71 



HUTOX 
soils with HCHs in Tay Ninh prov.** Consequently, many agricultural products have 
been noted to be contaminated by DDTs.HCHs and PCBs.'' The average daily intakes 
of these chemicals by Vietnamese were higher than those observed in developed 
countries." It is important to analyse these compoimds in human adipose tissues and 
breast milk for their health effect. 

ANALYTICAL METHOD 
Samples 

Human adipose tissue samples (2 males and 17 females) and breast milk samples 
(16) were collected from a provincial hospital in Tay Ninh. They were placed in chemi
cally clean containers with 10% formalin,and transported to Japan. The samples were 
stored at -30 tZ until analyse. 

( Sample J 
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Fig.l Simultaneous Determination of Organochlorine Compounds 
for human adipose tissue and breast milk 

Extraction and clean-up 
Analytical procedure*' was 

performed by a simultaneous method 
developed in our laboratory for PCBs, 
HCHs and DDTs with PCDDs/DFs in 
human sample. Samples were ground 
with anhydrous sodium sulfate and 
extracted with methylene chloride by 
soxhlet extraction . The extract was 
concentrated and determined the 
weight of fat. Subsequently, whole 
extractable fat was subjected to clean 
up procedures. Scheme of the analyti
cal procedure is shown in Fig.l. 
Equipment 

Analysis of PCDDs/DFs was 
performed with JMS-SX-102A mass spectrometer (JEOL,Japan) connected to a 
Hewlett Packard HP 5890 II gas chromatograph. Analysis of organochlorine com
pounds ( pesticides and PCBs) was performed with a ^Ni electron caputer detector 
(ECD) connected to a Hewlett Packard HP 5890II gas chromatograph. 

RESULTS AND DISCUSSION 
2.3.7.8-TeCDD and other PCDDs/DFs 

Data of the individual PCDD and PCDF isomers identified in the adipose tissues 
and breast milk are shown in Table 1. The recovery of intemal standard C^C-labeUed 
2,3,7,8-TeCDD/DF and OCDD/DF) for all samples generally ranged between 40-90%. 
The mean value of 2,3,7,8-TeCDD for 19 of human adipose tissues and 16 of human 
breast milk were 4.3pg/g and 2.7pg/g, respectively. These levels were much lower than 
the data reported recently by A.Schecter et al. (TeCDD levels in adipose tissue from 
the south of Vietnam, 11.6pg/g'",1990 ). This reason may be because adipose tissues 
were almost collected from relatively young women (from 13 to 43 years old ,mean=28). 
Those levels in this study were lower than that of industrialized countries. We couldn't 
find out the correlation with between 2,3,7,8-TeCDD level and an increasing age in 
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adipose tissue samples. (Fig.2) M.Matsuda et al. (1993) reported^' that 2,3,7,8-TeCDD 
was detected in the south of Vietnam, but the level was very low. For these reason ,we 
concluded that 2,3,7,8-TeCDD sprayed as defoliant no longer does not effect directly to 
human health. 

For adipose tissues,the mean level of PCDFs was higher than that reported 
recently^'. Especially, the mean level of 1,2,3,4,6,7,8-HpCDF (46pg/g ) was very high 
among of PCDFs. In this study, the level of each of PCDDs isomers was less than that 
reported recently^', nevertheless the level of each of PCDFs isomers was higher than 
that. (Fig. 3) We consider that PCDFs contamination is in progress in Tay Ninh prov. 
In fact, high concentration of PCDFs in some soil samples from that area was reported 
by M.Matsuda et al.(1993)^'. It is well known that PCBs is one source of PCDFs 
pollution, but there was no correlation between PCDFs tmd PCBs in adipose tissues. In 
this reason, other sources except for PCBs might be considered for PCDFs pollution in 
Tay Ninh prov. 

Data of 2,3,7,8-TeCDD toxic equivalents by age are shown in Fig.4. The mean of 
TEQ levels was 18pg TEQ/g fat basis and 12pg TEQ/g fat basis for adipose tissue and 
breast milk, respectively. For adipose tissue,TEQ level found in this study is lower than 
that in other industrialized countries; the United Kingdom (57pg TEQ/g) "",Ehime 
prefecture;rural area in Japan (17pg TEQ/g,1993)'",Osaka prefecture;urban area in 
Japan,(26pg TEQ/g,1993)'". For breast milk, TEQ level found in this study is also lower 
than that in other industrialized countries; the Federal Republic of Germany ( 32 pg 
TEQ/g)'"', the Japan ( 24 pg TEQ/g )"',the United State (17pg TEQ/g)' ' ' and Nether
lands (30pg TEQ/g )'^'. Comparing with either TEQ or 2,3,7,8-TeCDD levels,the present 
level of PCDDs/DFs in Vietnamese is lower than that of industrialize countries. 
Organochlorine pesticides and PCBs 

Date of organochlorine pesticides and PCBs are shown in Table 2. The mean of 
PCBs levels (310ng/g fat basis and 300ng/g fat basis, for adipose tissues and breast 
milk, respectively) was lower than that of other countries; Poland (860ng/g, in adipose 
tissue,1994 )' ' ' , Japan ( llOOng/g, in breast milk,1977 )'*\ Spain ( 900ng/g, in breast 
milk,1991 )'^'. While, it was higher than that of Indian (120ng/g, in breast milk,1990 
)'®. During Second Indochina War, PCBs could have been use in military activities. Tay 
Ninh prov. was one of the worst hit area by such activities."'*' V.D.THAO et al. 
reported*' that the high level PCBs (92 ng/g dry wt in soil) was found in former U.S.Air 
Force base grounds in Tay Ninh prov.. That data was much higher than Japanese soils 
( 37ng/g w t ) ' " . Investigation of level of PCBs may be necessarily to continue for 
humfin being in the south of Vietnam. 

The levels of DDTs in adipose tissues (p,p'-DDE 3200ng/g fat basis, p,p'-DDT 
1700ng/g fat basis) and breast milk (p,p '-DDE 3400ng/g fat basis, p,p '-DDT 1400ng/g 
fat basis ) in the present study were considerably. The continuing usage of DDTs in 
agriculture and public health operations is expUcable from their isomer or metabolite 
pattem in adipose tissues and breast milk. 

K.Kannan et al." (1992) reported that elevated concentration of PCBs, DDTs and 
HCHs were found in animal fat, meat, butter and seafood from Vietnam. (Fig.5) 
Therefore, we concluded that the predominant sources of PCBs and DDTs contamina
tion in human body were daily products. 
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CONCLUSIONS 

• As a result of analyzed 19 of adipose tissue samples and 16 of breast milk samples in 
Tay Ninh prov., levels of 2,3,7,8-TeCDD from defoliant were very low. 
Human adipose tissues and breast milk from the south of Vietnam received high 
contamination by DDTs which is using as Maralia controL Research efforts in 
appropriate technology and safety devices are critically needed in Vietnam. 
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Table 1 Levels ( pg/g, fat basis) of PCDDs/DFs in h u n i a n ad ipose t i s sue 
a n d b r e a s t mi lk from t h e sou th of V ie tnam (Tay Ninh) ,1991 

Age 
(n=) 

2378-TeCDD 
12378-PeCDD 
123478-HxCDD 
123678-HxCDD 
123789-HxCDD 
1234678-HpCDD 
OCDD 
2378-TeCDF 
12378-PeCDF 
23478-PeCDF 
123478-HxCDF 
123678-HxCDF 
123789-HxCDF 
234678-HxCDF 
1234678-HpCDF 
1234789-HpCDF 

OCDF 

PCDDs 

PCDFs 

TEQ 

Human adipose tissue 
1 3 ~ 2 1 

4 

1,1 — 
< 1 , 3 -
< o , i -
< 0 , 1 -

< o , i -
1 , 7 -

20 -
1 , 0 -
1,7 — 
2 , 4 -

< 0 , 9 -
< 0 , 9 -
<0 ,9 — 
< 0 , 9 -
< 1 , 6 -

1 , 5 -
< 0 , 9 -
20 -

7 , 8 -

4 , 1 — 

4 , 6 
8 ,6 

89 
30 
24 

280 
37 
11 
10 
9 .4 

28 
30 
31 
33 

260 
18 
61 

680 

500 

48 

2 2 ~ 2 9 

7 

1 , 5 - 11 
1,7— 13 
1 - 1 4 0 
3 , 3 — 57 

<1 - 37 
8 , 6 - 4 6 0 

99 - 2 3 0 
2 , 1 — 8,7 
1 ,7— 21 
1.7— 14 

< 0 . 7 — 44 
1,7— 49 

< 0 , 6 — 21 
1.7— 50 
3 , 2 - 4 2 0 

< 1 . 6 - 27 
< 0 , 7 — 50 

56 - 3 6 0 

23 - 7 1 0 

9 , 8 - 75 

3 0 ~ 4 4 

8 

1 , 3 -
<1.1 — 

0 . 9 -
<1 -
<1 — 

1 -
72 -

0 , 8 -
2,0 — 
3,1 — 
0 . 8 -

<1,2 — 
<0,8 — 
<1 — 
< 1 , 6 -
< 0 , 2 -
< 0 , 6 -

76 -

18 -

6 , 8 -

18 
17 
54 
44 

53 
90 

500 
5.7 
4 . 5 

22 
41 
38 

4 . 5 
41 
78 

4 . 5 
15 

570 

150 

44 

mean 

4 , 3 
5 ,2 

18 
11 

8 ,2 
66 

180 
3 ,7 
5 ,1 
4 , 8 
8 ,0 
9 ,4 
4 , 4 
8 ,9 

46 
3 ,9 
8 ,7 

290 

100 

18 

Breast milk 
1 7 - ' 3 7 

16 

< 0 , 8 -
<0,5 — 
<0,8 — 
<0,8 -
< 0 , 8 -
11 — 

120 — 
0,1 — 
1.8 -

<0.5 — 
<0,8 -
<0,8 — 
<0,8 — 
<0,8 — 
<1 -
<0,4 -
<0,9 -

15 — 

3,2 — 

2.1 -

9 , 1 
9,7 

16 
32 
11 

120 
220 

27 
13 
46 
10 
12 
41 
40 
63 

1.3 
5,2 

300 

152 

42 

mean 

2 , 7 
4 , 1 
4 , 6 

12 
3 ,8 

39 
190 

6 , 1 
5 ,4 
7 ,4 
4 ,7 
4 , 6 
2 , 5 
5 .3 

14 
0 , 9 
2 . 8 

77 

50 

12 

Table 2 Levels ( ng/g, fat basis) of organochlorine compounds in human 
adipose tissue and breast mUk from the south of Vietnam (Tay Ninh),1991 

Age 
n 

p.p'-DDE 
p,p'-DDT 
p.p'-DDD 
o,p'-DDE 
o,jp'-DDT 
o^'-DDD 

a - H C H 
/tf-HCH 
y - H C H 
5 -HCH 

PCBs 

Human adipose tissue 
1 3 - 2 1 

4 

470 — 4000 
640 - 3 0 0 0 

3 0 - 4 4 
1 - 9 

43 — 150 
< 0 . 1 — 1 

1 - 6 

3 — 16 
6 — 24 

< 0 . 1 — 1 
8 0 — 4 0 0 

2 2 - 2 9 
7 

1500 —8500 
100 - 9 0 0 0 

9,1 — 1800 
< 0 . 1 — 16 

5.6— 630 
< 0 . 1 - 34 
< 0 , 1 — 31 

<0 .1— 400 
3 — 88 

< 0 . 1 — 6 
120 —1200 

3 0 - 4 4 

8 

760 - 8 2 0 0 
400 - 2 4 0 0 

16 — 48 
1 — 6 2 

10 — 250 
<0 .1— 1 

1 , 3 - 30 

1.1— 88 
2.9— 13 

<0 ,1— 1 
130 — 510 

mean 

3200 
1700 

140 
4.1 

180 
3.4 
6.8 

42 
14 

1,5 
310 

Breast milk | 
17—37 

16 

420 — 7600 
13 - 3100 
14 — 240 

1 — 9.8 
2 6 — 3 4 0 
<0.1 — 1 
<0.1 — 0.5 

1 7 — 3 3 0 
1 2 — 142 

<0.1 — 14 
9 0 — 6 3 0 

mean 

3400 
1400 

50 
4.9 

130 
0.2 

0.3 
140 
21 
12 

300 
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