
 
 

 
   

    
 

 
  

  
      

  

 

    

         
     

  
 

     
   

     
 

  
        
      

   
 

    
    

  
  

 
   

Cost-Effective Monitoring of Environmental Chemicals in Breast Milk 

University of Miami National Children’s Study Center
 
1University of Miami School of Medicine, Miami, FL; 2University of South Florida
 

College of Public Health, Tampa, FL; and 3Battelle Centers for Public Health Research
 
and Evaluation, Durham, NC, and Columbus, OH.
 

Emmalee S. Bandstra, M.D.1; Shahnaz Duara, M.D.1; Kathleen O’Rourke, Ph.D.2;

Wendy Nembhard, Ph.D.2; Stephanie Buehler, Ph.D.3 ;Cleide Suguihara, M.D.1;


Azliyati Azizan, Ph.D. 2; Mihai Puia-Dumitrescu, M.D1.; Isabelle McKay1; Dawn M.
 
Deojay3; and Nancy K. Wilson, Ph.D.3
 

I

c
H
n

o
u
t

ntam
m
rod

an m
u

inants 

ct
il
ion
k p

 

: 
r
r

  
o
ais

vid
e c

es 
o
 
n
e

c
x
er
ce

n f
lle

o
n

r
t 
 to
 nu

x
tr
ic

itio
ity.

n f
  T

o
h

r
is
 inf
 fo

ants
rmativ

, yet env
e resear

iro
c
nm
h s

ental 
eeks to

 ch
 d
em

ev
i
el
ca

o
l 
p 

 
A
(E

im
LIS

s: 
A

1) 
) f

 
o
D
r
ev
 near

elop
 r

 and
eal-tim

 eval
e anal

uate r
ys

ap
is o

id
f
,
 b
 lo

r
w
eas

-cost enzyme-based immunosorbent assay 

com

 

effec
p
tiv
ar

enes
ison t

s o
o g

f th
old

e 
-
E
sta

LIS
nd

A 
ar
 in f

d  
r
G
es
C/

h
M
 b

S; 2) e
t mil  fo

er
r tar

and
te p
k

reast m
val

ilk
u

; 
a

 3) 
f
 
o
a
rm

get c
anc

h
e and
emical

 co
s,

s
 w
t-

ith 

ssess storage stability of the 
chemicals in frozen breast mil . k  

Methods:  

and assess a reliable cost-effective method for  screening of environmental chemicals 
in breast milk to facilitate large-scale research on child health and development. 

Phase I: Develop ELISA methods and train field staff in ELISA testing of fresh human
milk. Initial chemicals include water-soluble atrazine (herbicide) and fat-soluble
pyrethroids (insecticides). Phase II: Enroll 120 postpartum lactating mothers (60 
per site).  Assess clinical data and environmental exposures by maternal
questionnaires. Collect breast milk samples at 1, 2, and 4 months postpartum. 
Follow on-site ELISA with transfer of samples to Battelle for GC/MS confirmation.
Assess long-term stability of chemicals in frozen portions by GC/MS. 

Results: Phase I ELISA development and training for atrazine is complete and for
complex pyrethroids is ongoing. Figures 1, 2, and 3 demonstrate ELISA methods. 
Phase II, initiated with OMB-exempt enrollees (*rounded to zero), will proceed with
full enrollment after OMB approval. 

Conclusions: It is anticipated that ELISA screening will be sensitive and selective 
for detecting targeted chemicals in fresh human milk and also more cost-effective
than conventional analytical methods for large-scale human environmental
exposure monitoring. 
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ELISA Method for the Detection of Atrazine in Human Milk 

The preparation of  the human milk samples  for post analysis of atrazine in each sample 
is simple.  An aliquot of  fresh human milk (1 mL) is mixed with HPLC-grade reagent water in a 
1:2 proportion.   This solution is  then gently mixed and filtered through a syringe packed with 
glass wool.    
 

Following  this  sample preparation,  the human milk  samples  are  tested for the presence 
of atrazine employing  an enzyme-linked immunosorbent assay (ELISA).   After the sample has  
been introduced to the kit,  (Abraxis Atrazine Assay Kit 100T, Abraxis LLC,  Warminster, PA)  an 
atrazine enzyme conjugate  solution  is added,  followed by addition of a solution containing  
triazine-specific  antibodies attached to paramagnetic particles.   In a subsequent incubation 
period,  the atrazine in the sample and the atrazine enzyme conjugate compete for positions on  
the antibodies  in a ratio relative to their concentrations.     

At  the end of this reaction period, a magnetic  field is applied evenly to the samples.   
After washing unbound reagents  from  the  samples, a  solution  of hydrogen peroxide and 
3,3',5,5'-tetramethylbenzidine is added.  The enzyme-labeled atrazine bound to the atrazine 
antibody reacts with this  solution creating  a colored product.   After an incubation period,  the 
reaction is  stopped  by  the addition of a  diluted acid.   The color developed is inversely  
proportional  to the concentration of atrazine in the sample.   Confirmation of the  ELISA  results  is  
conducted by  gas chromatography mass spectrometry (GCMS) in a multi-residual analysis.    
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Figure 1. Battelle's ELISA Method



 



 




