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Biomarker Validation Study

02 mother/newborn pairs (2001-04) nested wi our ongoing
prospective cohort study (N 700 pairs,1998-present)

Race/Ethnicity: African American and Dominican
Residence: Northern Manhattan and South Bronx

Exclusion: Smokers, lllicit Drug, HIV, Hypertension, Diabetes

Repeat maternal
prenatal spot urine

Maternal blood

Umbilical cord blood

Postpartum meconium fﬁ

Three recent epidemiologic studies (EHP,
112,2004) report significant associations
between:

<Umbilical cord chlorpyrifos levels and decreased
birth weight and length but not head circumference
(Whyatt et al.)

«Prenatal maternal urinary TCPY? levels and
decreased head circumference (with PON1 activity
as a modifier) but not birth weight or length
(Berkowitz et al.)

<Umbilical cord colinesterase levels and gestational
age but not maternal urinary TCPY? levels and birth
outcomes (Eskenazi et al.)

13,5,6 trichloro-2 pyridinol

Environmental measures of exposure

48 hour personal air 32" week 2 week integrated indoor air 327 wk _delivery|

Background On Meconium

Meconium accumulates in bowels from 16 weeks
gestation.

Xenobiotics enter meconium through bile excretion
and fetal swallowing of amniotic fluid.

Evidence suggests significant trapping of
Xxenobiotics in meconium.

62



Insecticides measured

Organophosphates
Chlorpyrifos
Diazinon

Malathion

Methyl parathion

Pyrethroids

rbamates
Bendiocarb
Carbaryl
Carbofuran
Propoxur

Demographics

N=:
Age
Ethnicity

Hispanic
African American

Marital Statu
Never married

Education
< High School degree

25.2+49

46%

cisPermethrin
trans Permethrin
Piperonyl butoxide

U.S. EPA phase out of chlorpyrifos/diazinon: 2000-02

Percent reporting pest sightings and
use of pest control between the 32nd

week gestation and delivery
=99

Pest sightings
= Cockroaches
= Rodents

Pest control
* By exterminator

Chlorpyrifos, diazinon and propoxur wer ted in 99.7%-100% of
indoor air sam oll betw i week of pregnancy
and delivery (ng/m rom 102 homes

Chiorpyrifos (mediat Propoxur (median = 26 ng

n air level:
r 0.7-0.96, p<0.001

Between home variability:
Chlorpyrifos

Diazinon

Propoxur

Annual Household Income
< $10,000 43%

Duration of indoor air sampling 7.0 £ 2.3 weeks

Use of 8 specific pest control methods between the 327-34t week of
pregnancy and delivery among women reporting pest control use

Bomb
Boric Acid B Rodents

llegal Street W Cockroaches

Exterminator Spray I
Bait Traps
Gels

Can Sprays

sticky Trans

47% used one or more of the higher toxicity methods

Piperonyl butoxide was detected in 46% of indoor air samples between
the 32n4-34th week of pregnancy and delivery (ng/m3)
N=354 samples from 102 homes

150
100 / \

0 S
32th-34th  34th-36th  36th-38th 38th-40th 40th-42nd 42nd-4dth

Correlation between air levels: r=0.47-0.66
Between home variability: 62%
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http:0.7-0.96

N . ) - Correlation® between pesticide levels in 48 hours maternal personal air samples during
Average indoor insecticide levels (ng/m?) during the 327 week the 3234 week gestation and average Indoor air lovels between the 32 week

gestation until delivery by maternal self reported pest gestation and delivery (n 96 women)
over the same period (n 102 homes)

a Chlorpyrifos (ng/m?) b. D azinon (ngim?)

100

11 poxur (ng m) perony butoxide
1.3 1.1

o =

Diazinon Piperonyl butoxide

M No pest control methods

*p<0.01 ANOVA Gels, baits and traps

- Exterminator, can sprays, bombs

Mean levels of chlorpyrifos and TCPY in TCPY* levels in repeat maternal urine samples and correlation
between levels in samples collected between the 3:
samples by year of collection pregnancy and delivery
(N = 253 samples from 97 women)

%>LOD Median Mean+SD Range
53.4% 0.9 1.4+1.8 0.07-35.6

Correlation between samples

32nd-34th 34th-36th 36th-38th
38th-40 4 r 0.51* r 0.29
36th-38th 5 r 0.69*
34[h_36(l|

Ch orpyr o5 cord b ood
P 13,5,6-tr chloro 2-pyr d no pg g creat n ne
*P<0 05, Spearman s rank

Correlations between chlorpyrifos levels in indoor air samples Chlorpyrifos in maternal and umbilical cord blood samples and

and TCPY! levels in repeat maternal urine samples between the TCPY levels in postpartum meconium samples
327 week of pregnancy and delivery

%>LOD Range

32-34 3436 36-38 3840  Average Maternal blood (pg/g) 14% 0.5-2.7

32-34 r 0.38* Umbilical cord blood (pg/g) 12% 0.5-3.0
3436 Postpartum meconium (ng/g) 28% 0.4-1.1

36-38
38-40"
Average

13,5,6-trichloro-2 pyridinol ng/gram
13,5 6-trichloro-2-pyridinol pglg creatinine

*P<0.05 Spearman s rank
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Correlations! between measures of chlorpyrifos in
environmental and biologic measures

Meconium Maternal Cord blood  Maternal urine
blood

Chlorpyrifos
indoor air

TCPY 0.43, p<0 r 0.14, p=0.2 r 0.06,0.7
maternal
urine

Chlorpyrifos  r=0.44, p=0.001
cord
blood

Chlorpyrifos
mat.
blood

iSpearman’s rank
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Where do we go from here:

. Assessment of prenatal exposure to the pyrethroids

and other replacement insecticides to chlorpyrifos and
diazinon

. Additional analyses of prenatal chlorpyrifos and birth

outcomes/postnatal development
Umbilical cord chlorpyrifos
Meconium TCPY
Maternal urinary TCPY

. Experimental studies

Metabolic fate of environmental TCPY/3PBA

Relationship between lipid, maternal blood and
cord blood insecticide levels with continuous
exposure

Columbia Center for Children’s Environmental Health
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