ENVIRONMENTAL
HEALTH
PERSPECTIVES

ehponline.org

Developmental Changes in PON1 Enzyme Activity in
Young Children and Effects of PON1 Polymorphisms

Karen Huen, Kim Harley, Jordan Brooks, Alan Hubbard,
Asa Bradman, Brenda Eskenazi, and Nina Holland

doi: 10.1289/ehp.0900870 (available at http://dx.doi.org/)
Online 9 June 2009

&% NIEHS

% ,/{ National Institute of

Environmental Health Sciences

National Institutes of Health
U.S. Department of Health and Human Services




Page 1 of 33

Developmental Changes in PON1 Enzyme Activity in Young Children and Effects of PON1

Polymorphisms

Karen Huen, Kim Harley, Jordan Brooks, Alan Hubbard, Asa Bradman, Brenda Eskenazi, Nina

Holland

Center for Children’s Environmental Health, School of Public Health, University of California,

Berkeley, CA, USA

Address correspondence and reprint requests to: Nina Holland, PhD
50 University Hall, School of Public Health, UC Berkeley, CA 94720-7360

Phone: 510-455-0561, Fax: 510-643-5426 , Email: ninah @berkeley.edu



mailto:eskenazi@uclink4.berkeley.edu

Running Title: PON1 Enzyme Activity in Young Children

Article Descriptor: Children’s Health

Keywords: age, children, enzymatic assay, longitudinal birth cohort, organophosphate
metabolism, oxidative stress, paraoxonase, pesticides, PON1 activity,
Abbreviations and Definitions:

AIC - Akaike Information Criterion

ANOVA -analysis of variance

ARE — aryl ester, specifically phenyl acetate was used in the arylesterase assay
AREase - arylesterase

CHAMACOS - Center for Health Assessment in Mothers and Children of Salinas
CI — confidence interval

CPO - chlorpyrifos-oxon

CPOase - chlorpyrifos-oxonase

CV - coefficient of variation

DZOase - diazoxonase

GEE - Generalized estimating equation

LDL - low density lipoprotein

LRT - likelihood ratio test

OP - organophosphate

PCR - polymerase chain reaction

PO - paraoxon

POase - paraoxonase

PON1 - paraoxonase 1
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SNP - single nucleotide polymorphism
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Abstract

Background: Paraoxonase 1 (PON1) is an enzyme that detoxifies activated organophosphorous
(OP) pesticides and is also involved in oxidative stress pathways.

Objectives: PON1 activity in newborns is lower than in adults however the ontogeny of PON1
activity is poorly characterized in young children. We examined the effects of age and PONI
genotypes on enzyme activity in a birth cohort of Mexican-American children.

Methods: Three substrate-specific measures of PON1 activity were determined in 1143 plasma
samples collected longitudinally from 458 children at five time points from birth through seven
years of age. PONI polymorphisms at positions 192 and -108 were also genotyped in these
children.

Results: Contrary to previous reports that PON1 activities plateau by age two, we observed an
age-dependent increase in all three PON1 measures from birth through age seven (p<0.0001).
The PONI1 9, genotype significantly modified the effect of age on paraoxonase (POase) activity;
p<0.0001) such that increases in enzyme activity with age were influenced by the number of R
alleles in a dose dependent manner. Children with the PON1_j9scci92rr diplotype had
significantly higher mean PONI1 activities and also experienced steeper increases of POase
activity over time compared to children with the PON1 ;037719200 diplotype.

Conclusions: Lower levels of the PON1 enzyme, which is involved in protection against OPs and
oxidative stress, persist in young children past age two through at least age seven. Future
policies addressing pesticide exposure in children should take into account that the window of

vulnerability to OPs in young children may last beyond infancy.





