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Background 
Å300 million pounds of glyphosate (GLY) (Roundup®) are 

applied each year in the US 

ÅThough glyphosate has been in use since 1974, no previous 
measures of GLY exposure in US pregnancies have been 
published 

ÅRodent models of pesticide exposure in 
pregnancy correlate with adult and 
transgenerational disease through 
epigenetic mechanisms 

ÅMeasured GLY in pregnant women to 
estimate fetal exposure and potential 
adverse effects on pregnancy outcomes 



Environmentally Induced Epigenetic 
Transgenerational Disease 

How does it work? 

ÅChemicals (or stressors)  in 
environment 

ÅInduce DNA methylation of genome 
(in child, adolescent or fetus)  

ÅWhich alters adult disease risk (shifts 
in gene expression)  

ÅAnd can be transmitted to future 
generations 
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Failed Experiment ! 
The Baby Rats Were Normal 

6 mos 

Adult Rats had Diseases 



Fetal Exposure: Adult disease 

Å Low sperm count  

Å Infertility  

Å Cancer 

Å Kidney  

Å Prostate 

Å Pregnancy abnormalities 

Å Immune dysfunction 

Å  High cholesterol 

Å  Accelerated aging 

Åbƻƴ ά{ŜȄȅέ ǎŎŜƴǘ  
Å Anxiety prone 
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Transgenerational Effects of Fetal 
Pesticide Exposure 

 

 



Declining Age of Menarche (Japan) 

 BMC Womenôs Health 

2012 Jul 16;12(1):19 

Hosokawa,Imazeki, 

Mizunuma,Kubota, 

Hayashi 



Males Developing 2 years Earlier Too!  



New Study: Objectives 

Prospective cross-sectional birth 
cohort study to measure: 

Å How many Midwest pregnant 
women are exposed to glyphosate 
(GLY) ? 

Å Is drinking water an important 
source of exposure? 

Å What risk factors and adverse 
pregnancy outcomes correlate with 
exposure? 
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Design/Methods 

ÅUrine and water samples were measured for GLY in ng/mL 
with liquid chromatography-tandem mass spectrometry  
(LLOQ 0.5 ng/mL) 

 

ÅPregnant women ages 18-40 
years, newborn infants  enrolled 
prospectively at a private 
obstetrical practice 

ÅSame day urine and household 
water samples were collected 
during a subsequent clinical visit 
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Design/Methods, continued 

ÅElectronic medical records 
reviewed and pregnancy outcome 
data were collected  

ÅFood and water consumption 
questionnaires administered during 
pregnancy 

 ÅStatistical linear models used to assess relationships 
between GLY level and clinical outcomes of gestation 
age and adjusted birth weight, as well as pregnancy-
related risk factors 



Study Population 

ÅA total of 69 pregnant 
women with live-born 
infants were studied 

Å69 drinking water samples 
were tested 

ÅMean maternal age was 29 
years (range 18-39 years) 

ÅMaternal race was 94.2% 
Caucasian, 7.8% Asian 
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Results 

Å65 of 69 pregnant women (91%) tested positive for GLY (>LLOD) 

ÅMean GLY concentration was 3.6 ±0.12 ng/mL 

ÅNone of the drinking water samples had detectable GLY, suggesting 
that diet and beverages likely source of exposure  



Fetal Exposure: Chemicals 
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