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"~ Background |

o The developing nervous system is particularly vulnerable to
environmental toxicants due to its immaturity to protect itself
and the activation several biological processes (1). There are a
few epidemiological studies reporting children with prenatal and
current exposure to pesticides, particularly organophosphates,
and neurodevelopment. These studies have concluded that early
exposure to pesticides may alter several neurobehavioral areas
such as visual-performance and motor skills, even though years
after the exposure (2,3).

COLOMBIA

Children in the floriculture
districts of Ecuador may be
exposed to pesticides, with
prenatal exposures occurring
if the mother worked in a
greenhouse during
pregnancy.

o To assess neurobehavioral function in school-age children
and its association with prenatal pesticide exposure from
maternal work during pregnancy, while taking into account
current exposure and other risk factors.

o We invited all pupils attending the first two
grades of the local school (two 9-years-olds
were excluded.) The tests included physical
examination, audiometry, neurophysiology
(delayed brainstem evoked potential
latencies and heart rate variability) and
neuropsychological examination aimed at
functions that are likely to be sensitive to
developmental pesticide exposure (2,4,5).
The maternal interview and exposure status
assessment was blinded in regard to the
outcome data. Current pesticide exposure
was assessed by urinary excretion of
organophosphate metabolites.
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o Ninety six % of the eligible children participated in the study, of
whom 35 children were considered prenatally exposed to pesticides
because of direct maternal exposure and 23 indirectly. through
paternal exposure. Twenty-two children showed detectable urinary
metabolites suggesting current exposure.

» There was no association between prenatal and current exposures
(Table 1).

Table 1. Number of Cases with Detectable Levels of Current Pesticide Exposure for 81
Ecuadorian Primary School Children Without (Controls) and With (Exposed) Prenatal
Pesticide Exposure from Maternal Occupational Exposure.

Analyte (yes / no) C(:r;t‘:g)ls Ea::ssgd
Dimethyldithiophosphates - .- -
Dimethylthiophosphates 7139 8127 0.40
Dimethylphosphates 4142 3132 098
Diethylthiophosphates 3143 1134 045
Diethyldithiophosphates - - -
Diethylphosphates 4142 2132 0.61
All dimethyl metabolites 8/38 9/26 0.39
All diethyl metabolites 5141 3132 078
All metabolites 12134 10/25 080

P-value for X* tests of differences of percentages.
Results were similar when patemal exposure dusing pregnancy (n=23) was treated as 4 separate
category from control group,

o Multivariate models showed significant negative associations
between neuropsychological performance scorings and prenatal
exposure to pesticides (Table 2).

¢ Motor speed, visual memory and performance were the most
strongly affected functions.

o Currently exposed children only showed a marginally significant
higher level of perseverations on Continuous Performance.

o Among other health outcomes studied, only systolic blood pressure
(beta (SD) = 4.5 (2.2)) was positively associated with prenatal
pesticide exposure.

Table 2. Multivariate regression resultst for prenatal and current exposures to pesticides
and neuropsychological outcomes

Prenatal Expostire Current Exposure
Qutcome Scores Mo™  Father,Yes HMother, Yes No™ Yes
{n) (26) (23) (33} (59) 2]
| Simple Totor Speed
{Finger Taping)
Mean of num. of taps, both hands, §(50)  31.0(80) -27(25) 4723 29582 -29(.0)
Htention Sills
{Continuous Performance Task)
Humber of Omissions, f {SD} 19{11) 2(4) 303 16 (1) 43
¢ 2.08 347 1,26
Number of Commissions, OR (Cl} T 1.00 (0284530)  (0.50149.94) 1.00 (0.28:562)
Number of Perseverations, OR (Cl} § 1.00 (0_;2*?9‘?57‘ o i T (033&41131.59;
| Memory SKills
(WISC Revised)
Wemory Digits, f {50} 26{1200 0404 0603 21012 03(03)
WMemory Digit Strings,  {SD) 49007)  04(02)  04(02° 46(08) 01002
VisualPerformance ABites
(Stanford-Binet Copying Test)
Errors in copying (Designs 13.20), B (SD}§ 1.0(07)  03(02) 0502 1.3(08)  0.1(02)
Total Errars in copying, OR (C1) 1 100 (a.s%’.?goz} (0.2’{2"85) 1w ;2'?50.03,
Visual Termiory
{Stanford-Binet Recall Test)
1.30* 6.97 0.81
Humber of Correct Recalls, OR{Cl} © 1.00 (0.9655.43) [1.08.45.10) 1.00 (0.213.47)
1 Eash iate mod {imm( yishi ik)'s sex, xge, race. number of dally maals. Ponderal index.
stunfing s ! mi stals, panty and defvery athome, family lving 1 3 tradtional

e ! aducati ested 55 continvous
V&!uuk {log. {m:ob’ig peraxyﬂ M (PSU!‘.‘M!! undung!ﬂ {data rot shown}.

Saots on¥nous 3 Task {Reaction Time} Raven Test (\Iw)l Pzrbnm» Abifives) and VASK-R
emory Sentenes) arz not shown in #ie TJN& Allof hem dicn't rrent 112 not shown}.

R Hiot exposed group, Hean {58} o OR =1

1 g Lagisti . e usid The i jon. Reference group i seores.
§ Qutzome Fanshrmed to accomplish parma dstdbution.
* Associations shoring 3 p-value<D.10: ™ pakiedd0S

e Young school children with prenatal pesticide exposure from
maternal employment in floriculture are at increased risk to show
functional deficits in several neuropsychological domains and higher
levels of blood pressure.

These results are in close agreement with a previous pilot study that
suggested visuospatial deficits and increased blood pressure (2),
additionally to motor abilities showed in others studies (3). Thus,
although women exposed to pesticides at work may not suffer any
important adverse health effects, brain development in their children
may be adversely affected if exposed during pregnancy.



