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BACKGROUND

Birth defecls are a known cause of infant death in the United States®. Mirele and atrazne are
widely used agrichemicals found in WS, drinking waler and fequently occur togather®, While
cther studies explore the risk of adverse pregnancy oulcomes associated with exposwna o
lhese agrchermicals as single compounds?®, we hypothesize the mixture s more loxic. Milrate
and atrazine can react in wivo at an ackdc pH to form  N-niresoatrazine (MMAT], a nitrosaming
Many nitrosaminas are known or suspectad teratogans
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EPIDEMIOLOGICAL FINDINGS
Methods

Cutcoma

Birth defiect ratas for each of the 93 Mebraska counties wens ootamnad from Mabraska
Depatmenl of Health and Human Services (2005-2014) and expressed as case rabe par
10,000 five births.

Exposure

Contaminant data for nitrate and nitrosatabée agrichamicals ware obfained from the Cusality-
Assassed Agrichemical Contammnant Detabese for Nebraske Groundwater (1977-2014).
Cortaminants inchede nitrate and nifrosatable compounds (NCs). Well lypes inclede
commarcial, domestic, irigation, public water system, manitoring and livestock
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Table 1: Assoclation between % +
domastic and % + other well types,
rrelst

Cuiilicient {p-valueh
Livesinck .77 {0 COHE
Fuhlic 10,59 (104K
Comimercial D& {ILBS)
Percem Dussestie Wells
Abarne Poestive
Puhiic 1132 {10
Blonitoring 155 =1 ]
Nrigaiion (145 {100 3

Birth defect rates 2005-2004, Scurce: Nebrrka Department of Health and Human Services
Sowrce for well data: Ouality-Asessed Agriche mical Contaminant Data base for Nebraska Groundwater [queried Fall 2015)

*Perrent positive ol wels tested; DaDomestic wells: PePublic wells: NCs=Sitrosatable compounds

Table 2: Linear regression between birth defect
rates and percent of agrichemical positive wells.
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Mitrale -4.33 wo?
AlFarmie 34i% (X))
Mitrate 1 -1.71 UL
Atramme [ 5.7 iz
Nitrai P 537 (1)
Atrazne P LET oS
Mitrare P40 948 510
Atrazng P e G2
Mitrate-+Amzine [ 591 w3
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EXPERIMENTAL FINDINGS

Farlilized chicken eges wers acquired fram Nelson Posltng

Farms, K5 and Charles River Laboratories, MA.

Table 4: : Effect of NNAT on
Tha welght and mortality on eggs

experiment was conducted in aight kots of ferilized egge from Nelson Poultry farm
inGubated at 38°C in a humidified, rocking incubator
[Litte Glant). Each lot
coristed "11-&2 “gos. Table 3 : Treatment Esperiment | Mo sgrificant Mo significant
The anafysis was structure *Unireated  differences differences
Saparated Into threa “water prunha=0 0GRS prnlues. 1141
diffarant axparimants T “OMED
(Tabie 3). by Experiment 2 Mo sgaificant  Could not make
o0 "OMED differences conclugans

i 5050 proahze=0.A788  because of zern
OCutcome: Morality, 4.3 oMo OhSCyWatar e
walght and embryonic 050 Wabe DGO 0 2%umal) e U ment

malformations

MRAT 01345 in DTS

56,7 Sk Exprriment 3 Mo sgrificant Sogreéficang finsar
oMo DS differances incraased a5
Exposures: NNAT SRAT 111 1 DMSD . ltpmolfl  peakeesf1262  MMAT dose
treaimant expressad MIAT 2.2 In DMS0 3. 22umald incrazed
i pmaoll MIAT 3.3 In OM50 *1. Fumald P TS
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Mitrate-posithve domest: wells are
correlated to nitrate-positive
livestock wels (r=0.77, p=0.0008).
Alrazine-posiive domastic wells
are correlated to atrazina-positve
Irrigation wels (=045, p=<0.0001 )
[Tabhke 1)

=——LD50=—TO50

The largest eflect ol agrichemicals
on hirth defact rates is with nibrate
+ atrazing positive wells (f=6.9,
p=0.005) [Tablke 2)

Mo significant differencas of
treatrmants on waight of the
ambryo for 8l three expeariments
(Table 4).

Response |percent)

There was & significant limear
increase in martality as NMAT
dose increased (Expenment 3
p=0.0345). Thesa results showed 5B

6.4 -63 5B 55
lhal moralily rales ncreasad wilh

NMAT dose, Concaatratisn of MRAT {Log M|

The dose respansa refationship Figure 1: LOS0 and TDS0 of embryos

betwaan NMAT treatment and the
martality of the embryos was used
to calculate the Lethal dosa of
MMAT (LOS0=2 85 pmall}) (Fig 1).

of aggs axposed to MMAT

Embryas of eggs from Charles River Laboratories dewsloped abnormally after NMAT frestment
The dose that ceused embryone malformation in 50% of Charles River embryos &
(TDS0=0.355umol1} {Fig 1)

CONCLUSIONS

Thig sludy supgesls thal the associalion bebassen birth defect rales and walls positive for both
nitrate and atrazine is stronger than wells positive for a single contaminant in an obsansatonal
study. In tha experimantal study we found that MNAT wes associated to embryoloxicity and
morlalily with & TOS0=0.355pmoll and LDS0=2.8dpmald.

Birth Outcomes and Water (BOW) Study (bow.unl.edu)

A related mullidiscipinary project is underaay 1o design and evaluste
the feasibility of conducting a case control study in Nebraska, Cur
awerall DD_]BE[-‘!‘E' Is 10 agsess the risk of adwarsa fetal cutcomes
associaled with maternal eupasure to nilrde and nitmsatable
agrichemlcals in drinking watar.

Protocal;

HIRTH cerTCOMEt
AND WATER

+  Idendify paricipants: 20 cases and 20 controls
o & eech water system:. Fublc, private, boltled, filerad
= Questionnaine

= Headh history
= Demographics and &
] Rr::irl.:lfrﬂiad.'walcr hislony f Gﬂ“
+ Ballva sample to measwra NO2 and NO3 it atn Do,
= Ewaluabe matarnal nitrosation polential F&m e
+ Biood samgla y W |
o Ganetic and chromosomal factors b -
= ‘Waber sample
- Estimate matarnal exposure -.pl“"""%

Threse years priof Lo concaption
+ Participant perception
o Motivation and barriers to participate in BOW study

Future waork: I;IJ"'Q,I powared case condrol sludy
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