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The use of pesticides may lead to nondesirable consequ-
ences. As food represents the major source of intake of
DDT and other chlorinated hydrocarbon pesticide residues
for general population (Campbell et al. 1965; Durham et
al. 1965; Morgan and Roan 1970) the first step in esti-
mating whether chlorinated hydrocarbon pesticides inges-
ted through food may have adverse effects on man is to
estimate the level of pesticide residues in the blood.
Insecticide transfer from mother to fetus was observed
by Denes (1962), and was subsequently confirmed by a num-
ber of authors (Curely et al. 1969; Komarova 1970; O°’Lea-
?y g; al. 1970; Schvartsman et al. 1974; BaZuli¢ et al.
978).

This paper examines the levels of chlorinated pesticides
in the serum of mothers and their newborns living in
three towns ~ Zagreb, Titov Veles and Pula - from three
different regions of Yugoslavia. Some differences in
the amount and type of agriculture and in nutrition man-
ners are present in these regions (A. Brodarec, personal
communication), but the observed mothers were not occu-
pationally exposed to pesticides.

MATERIALS AND METHODS

The serum samples were collected at the Department of
Pediatrics, Division of ‘eonatal Medicine, University of
Zagreb, and at the Medica. Center Titov Veles and the Me-
dical Center Pula during 1978-1981. The samples (N=190)
were obtained by venipuncture one or two days postpartum.
in Zagreb and Titov Veles, and immediately from umbilical
cord in Pula. After centrifugation at 3000 rpm for 20
min the serum was kepg frozen in glass~-stoppered tubes
with n-hexane at ~-20 “C until extraction which was made
by a slightly modified method described by Bloomer et al.
(1977). The serum (2 ml) was extracted three times with
n-hexane (6 ml) on rotary shakers. The combined hexane
extracts were evaporated to a small volume and analysed
by gas chromatography. A Hewlett Packard 5730A equipped
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with a 1.8 m x 4 mm ID glass column filled with 8% QF-1
and 4% SF-96 on 100/120 mesh Chromosorb W was used for

the analyses. Nitrogen was used as a carrier gas at 45
ml/min. Temperature of injectgr, column, and 63-Ni de-
tector were 250, 170, and 300 "C, respectively.

RESULTS AND DISCUSSION

In serum samples from mothers and their newborns only
the presence of alpha-HCH, lindane, p,p -DDE, o0,p " -DDT,
p,p -DDD and p,p -DDT could be demonstrated. The ave-
rage recovery rate for pesticides was 85, 93, 91 and
101 % for lindane, p,p -DDT, o,p -DDT, and metabolites
of DDT respectively. The results of the analyses are
presented in Table 1, 2. and 3. ATl residue levels are

expressed as ug/1 and have been corrected for recovery
efficiency.

Table 1. Chlorinated hydrocarbon pesticide concentra-
tions in the serum of mothers and their child-
ren from Zagreb (N=31)

Pesticide Mean” (n)
Mothers Children
alpha=-HCH 2.2 + 4.4 (16) 3.0 £ 4.4 (21)
lindane 3.7 £ 2.9 (25) 6.9 + 8.0 (26)
p.p -DDE 10.7 = 9.5 (31) 6.4 = 3.1 (29)
o,p -DDT 0.3 + 0.9 (4) 1.0 £ 1.9 (11)
p.p -DDD 1.2 + 2.0 (12) 2.4 = 5.9 (17)
p,p ~-DDT 8.1 = 9.9 (26) 3.2 £ 3.3 (21)
zDDT 671.7 432.2

Table 2. Chlorinated hydrocarbon pesticide concentra-
tions in the serum of mothers and their child-
ren from Titov Veles (N=31)

Pesticide Mean” (n)
Mothers Children
alpha-HCH 1.9 =+ 2.5 (14) 2.7 £+ 3.5 (20)
lTindane 3.7 £+ 4.9 (18) 6.9 £ 9.6 (23)
p>p -DDE 35.1 = 35.8 (26) 17.3 + 36.0 (21)
0,p -DDT 1.2+ 6.2 (2) 2.2 £ 12.4 (1)
p,p -DDD 14.7 + 68.1 (5) 10.7 + 44.5 (3)
p>p -DDT 11.2 + 54.5 (5) 12.9 + 38.3 (4)
DDT 2107.7 1438.6
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Table 3. Chlorinated hydrocarbon pesticide concentra-
tions in the serum of mothers and their child-
ren from Pula (N=33)

Pesticide Mean” .(n)
Mothers Children
alpha-HCH 1.4 + 3.5 (9) 1.9 = 5.2 (9)
lTindane 1.7 £ 3.2 (15) 2.6 + 4.9 (12)
p,p -DDE 11.2 + 8.3 (30) 6.3 + 11.1 (23)
o0,p -DDT < 0.1 (0) 0.9 + 5.0 (1)
psp -DDD 0.6 + 1.8 (5) 2.8 + 13.3 (5)
p,p -DDT 3.6 + 7.8 (17) 34.3 £+ 171.5 (14)
LDDT 554.3 1491.2

The means are pg/1:SD, {n) = number of positive samples,
ZDDT = p,p -DDT+0,p -DDT+1.114 (p,p -DDE+p,p "-DDD)

Since concentrations vary considerably, differences bet-
ween serum levels of pesticides in samples were determi-
ned using t-method at P<0.05 and P<0.01, and regression
coefficient at P<0.01. Results showed that the concen-
trations of p,p -DDE, p,p -DDT and lindane between ci-
ties have been statistically different. Namely, the
mothers® serum from Pula contained significantly Tless
lindane than that from Zagreb and Titov Veles (P<0.05).
In Pula mothers’ serum p,p -DDT concentrations were sig=
nificantly lower than in mothers’ serum from Zagreb (P<
<0.05). Mothers® serum from Titov Veles contained sig-
nificantly more p,p -DDE than mothers® serum from Zagreb
and Pula (P<0.01). In the children’s serum only a dif-
ference in lindane concentrations was observed. The
children®s serum from Pula contained less lindane than
that from Zagreb and Titov Veles (P<0.0%1 and P<0.05 res-
pectively). For other insecticides the observed diffe-
rences were not statistically significant, but signifi-
cant differences in insecticides levels between mothers
and their newborns were observed for lindane, p,p”-DDE
and p,p°-DDT in Zagreb (P<0.05, P<0.05 and P<0.01 res-
pectively) and in Pula and Titov Veles for p,p ’-DDE only
(P<0.05). Greater amounts of p,p -DDE and p,p”-DDT, but
not of lindane, were found in the mothers’® serum from
Zagreb and only for p,p -DDE in Titov Veles and Pula.

For each set of samples a regression was calculated to
determine the mother/child dependency. Some of the ex-
treme values were not taken into account (N=87). A sig-
nificant regressive coefficient was found for p,p -DDE
and lindane only (0.29 and 0.28 respectively, P<0.01).
At the practically same mean levels of total DDT in the
mothers and their newborns (35.0 and 35.4 respectively)
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the ratio DDE/total DDT was 0.54 for the mothers and
0.28 for the newborns.  This difference may suggest a
less efficient placental interchange for DDE than for
PDT. A probability of decreased capability in the em-
bryo and neonate to convert DDT to DDE has not to be
discarded.
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