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The pers is tent  presence of organochlorine pest ic ides in the envi-  
ronment and the i r  bioaccumulation in human adipose t issue has 
received much at tent ion by researchers in recent years (Ki lgore 
and Li 1973; Kutz et at.  1974, 1976a, b; Morgan and Roan 1971). 
This inves t iga t ion  is concerned with residue levels in human 
t issue in a heavi ly agr icu l tu ra l  area such as the area of th is  
study--northeast Louisiana. Ear l ie r  baseline studies in th is  
locale were conducted and reported. Comparisons of that  data 
to national averages led to the conclusion that  pest ic ide 
residue levels in human t issue in a heavi ly agrarian environ- 
ment were higher than the national average (Greer et at.  1980). 

Pesticides examined in th is  study included I , I , I  t r i ch lo ro -2 ,2 -  
bis(~-chlorophenyl)ethane (DDT) and i t s  analogues, mirex, 
d i e l d r i n ,  heptachlor epoxide, and beta hexachlorocyclohexane 
(BHC). In addi t ion polychlor inated biphenyls (PCBs) were 
studied in the form of Aroclor 1260 TM. These organochlorine 
compounds were among those that  were reported with the highest 
concentration and occurrence by the EPA National Human 
Monitoring Program and previous studies done at Northeast 
Louisiana Un ivers i ty  (Kutz et al .  1976, Greer et a l .  1980). 

MATERIALS AND METHODS 

Tissue samples were obtained from Saint Francis Hospital in 
Monroe, Louisiana. Adipose t issue samples were taken during a 
pathological examination, placed in clean glass containers, and 
frozen un t i l  analysis.  The size of t issue samples obtained 
ranged between 5 and 16 g. For each sample various physical 
charac ter is t i cs  of the sample donor, residence, and type of 
sample were obtained. These data are shown in Table I .  Tissue 
ext ract ion and cleanup were performed bas ica l ly  according to 
accepted EPA methods. A 5 g sample was dry macerated with sand 
and Na2SO 4, and the fa t  was extracted with three 50-mL port ions 
of hexane. Pesticide residues were isolated by a l i q u i d - l i q u i d  
pa r t i t i on ing  process from a 1 g sample of the o i l  obtained. 
The pa r t i t i on ing  consisted of d issolv ing the weighed o i l  sample 
in 15 mL of hexane and ext rac t ing 4 times with 30 mL of 
ace ton i t r i l e  saturated with hexane. The ace ton i t r i l e  f rac t ions  
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Table I .  

Sample 
# 

Informat ion of  Human Tissue Donors and Location of  
Tissue in Body, 

Age Sex Location of Tissue Parish (LA) % Oil 

1980 STUDY 

1 65 F leg Ouachita 86.5 
2 75 M leg Ouachita 81.9 
3 48 F breast Richland 66.5 
4 65 F breast Richland 67.8 
5 45 F omentum Richland 31.0 
6 53 F abdomen Richland 54.5 
7 56 F breast Richland 88.9 
8 56 M arm a 62.5 

1984 STUDY 

1 73 F breast Ouachita 81.0 
2 48 F breast a 51.1 
3 71 M inguina l  hernia Ouachita 70.7 
4 71 M t e s t i c l e  Ouachita 49.8 
5 61 M kidney Union 68.3 
6 68 F colon Ouachita 61.2 
7 31 F breast Morehouse 71.7 
8 78 M inguina l  hernia Caldwell 71.6 
9 73 M colon Ouachita 87.7 

I0 55 M colon Ouachita 74.4 

a 

Information not ava i lab le  

were combined, and the pest ic ides were forced back in to  hexane by 
aqueous d i l u t i o n  (200 mL of hexane-extracted water and 50 mL of 
saturated sodium ch lo r ide  so lu t i on )  of the a c e t o n i t r i l e .  The hexane 
f rac t i ons  were then subjected to cleanup on a F l o r i s i l  column using 
e lu f rac t i ons  of  15 mL of hexane and 15 mL of 25% methylene ch lor ide  
in hexane. These fac tors  were concentrated to a su i tab le  volume fo r  
gas - l i qu id  chromatographic (GLC) ana lys is  of organochlor ine pes t i -  
c ides.  

Five mL of the hexane f rac t i on  were oxid ized wi th  a chromic acid 
reagent (T ro t te r  1978). The ox id ized sample was t rans fer red  to a 
s i l i c i a  gel column and eluted wi th 35 mL of 0.5% benzene in hexane 
(Underwood 1979). This e lua te ' s  volume was concentrated to 5 mL 
fo r  GLC analys is  of  PCBs. 

A l l  GLC analys is  was performed on a Hewlett Packard Level 4 5880A 
gas chromatograph equipped wi th a 63Ni e lec t ron-capture  detector .  
Two 6' x 2 mm id glass columns conta in ing e i t he r  ( I )  1.5% 
0V-17/I.95% OV-210 or (2) 5% 210 on 100-120 mesh Chromosorb W(HP) 
were used fo r  i d e n t i f i c a t i o n  and q u a n t i f i c a t i o n  of  each residue 

652 



11.0- 

10.0-- 

9.0-- 

9,O- 

n_ 
~ _  7 . 0 -  

6 . 0 -  

5.0--  

4.0--  

FIGURE i. 

RESIDUES OF TOTAL 
DDT 

RESIDUES OF DIELDRIN, MIREX, 
AND HEPTACHLOR EPOXIDE 

0.30- 
HEPTACHLOR 

EPOXIDE 

DIELDRIN ~ ]  

0.25- ~ MIREX[~] 

•215  
• 2 1 5  

0.20- X X 
a m  o e .  

ooo 
n . _  ~ ~ ~ 1 7 6  

* * e  

o . o  
, o o � 9  0.15- **q * * *  . 
XX ~  

**o 
XX * * *  
XX **e ~  
XX ~ 

0.10- xxX X ] 

XX 
XX 

1~'. ,9'9o 19'~ 19'. 19'8o ~4 

YEAR YEAR 
Comparison of the concentrations of organochlorine residues 
f r o m  n o r t h e a s t  L o u i s i a n a .  C o n c e n t r a t i o n s  a r e  e x p r e s s e d  in  ppm 
of lipid basis. Graph represents the geometric mean of tile 
v a l u e s  o b t a i n e d .  V a l u e s  f o r  1977 w e r e  o b t a i n e d  f rom t h e  
s u r v e y  done t h a t  ),,ear ( C r e e r  e t  a l . ,  1980 ) .  

reported. The operat ing cond i t ions were: N 2 f low rate of  
35 mL/min; i n l e t  temperature 200 oc; column temperature 175 oc; 
and detector  temperature 300 oc. Pest ic ide standards used in 
t h i s  work were obtained from the U. S. Environmental Protect ion 
Agency, Health Ef fects Research Tr iangle Park, N.C. A l l  
solvents used were pes t ic ide  q u a l i t y  (F isher  S c i e n t i f i c ) .  

RESULTS AND DISCUSSION 

The concentrat ion of the var ious organochlor ine residues found in 
each t i ssue sample is  shown in Table 2. Results of  t h i s  work were 
compared wi th the basel ine leve ls  estab l ished in the e a r l i e r  study 
and are shown in Figure 1 (Greer et a l .  1980). No comparison was 
ava i lab le  fo r  beta BHC or PCBs. 

There was a 51% decrease in the t o ta l  DDT present and a 50% de- 
crease in d i e l d r i n .  Heptachlor epoxide had no s i g n i f i c a n t  change 
in i t s  concentrat ion leve l .  Twenty of  the 22 samples in 1977 had 
detectable amounts of  mirex, a l l  I0 co l lec ted in 1980, and only  
two of the 1984 samples. Beta BHC had an average concentrat ion of 
0.77 ppm in 1980 and 0.62 in 1984. The average residue level  of 
PCBs increased from 1.04 ppm to 1.23 ppm. The increase in the 
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PCB concentration was not enough to warrant notice, but there was 
a leveling of the individual concentrations present in the 1984 
samples toward the average. The var iat ion from the average con- 
centration in the 1980 samples was greater. 
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