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Abstract. Thirty-seven samples of human milk (colostrum)
from donors living in the Ribeirdo Preto region were ana-
lyzed to determine the levels of organochlorine pesticide res-
idues. Donors were classified into two groups, i.e., occupa-
tionally exposed and non-exposed to pesticides. Other fac-
tors such as age, previous lactations, race, smoking habit,
occupation, family income and educational level were also
considered. Analysis was performed by preliminary lipid ex-
traction followed by fractional partition on a column and
finally by gas chromatography with an electron capture de-
tector. Lindane was found in 32% of the samples in amounts
of less than 0.001 mg/kg; heptachlor was found in 65% of the
samples at mean levels of 0.001 mg/kg, i.e., a level five-fold
lower than that established by FAO/WHO (1970) for cow’s
milk. Aldrin and endrin were not detected in any of the sam-
ples. Dieldrin was detected in only one sample at a level of
0.038 mg/kg, which is considered high. DDT and DDE
amounts are reported as total DDT and at least one of these
compounds was present in every sample. Amounts detected
in donors occupationally exposed to pesticides ranged from
0.008 to 0.455 mg/kg (mean, 0.149 mg/kg), i.e., three times
the limit established by FAO/WHO (1970), while values for
donors who had not been exposed ranged from 0.002 to 0.072
mg/kg (mean, 0.025 mg/kg), i.e., half the limit. Considering
the level of acceptable daily intake proposed by FAO/WHO
(1973), lactents ingested 1% of the acceptable intake of lin-
dane (all donors), 30% of the acceptable intake of heptachlor
(all donors), 60% of the acceptable intake of DDT (non-
exposed donors), and 3.7 times the acceptable intake of DDT
(exposed donors). Comparing the present results with those
obtained 10 years ago, the total DDT level in human milk is
decreasing in this part of the country. The mean amount of
organochlorine residues in non-exposed women’s milk was
one of the lowest levels among those recorded in the litera-
ture. DDT levels of occupationally exposed women’s milk
were comparable with those reported for developed coun-
tries and lower than those detected in Latin American coun-
tries. When the results of this survey are considered in re-
lation to the advantages of breast-feeding, the risk-benefit

balance is still favorable to breast-feeding. However, given
the lack of long-term epidemiological studies, undesirable or
harmful long-lasting effects cannot be excluded.

Research carried out in different parts of the world and stud-
ies performed by international organizations have demon-
strated that organochlorine pesticides are present in the hu-
man body, where they preferentially accumulate in adipose
tissue and in the lipidic substances of fluids (Egan et al. 1965;
Curley and Kimbrough 1969; Tanabe 1972; Kutz et al. 1977).
Man, at the top of the food chain, tends to accumulate
greater quantities of these residues due to the biomagnifica-
tion phenomenon (Edwards 1970; Matsumura 1972). Part of
the human population is also occupationally exposed to
these compounds.

Thus far, there are insufficient data to permit the estab-
lishment of a relationship between the residues of these sub-
stances and human pathological conditions, but many clues
have led researchers to be concerned with this possibility. In
some studies, larger amounts of organochlorine pesticides
have been detected in the adipose tissue of patients who died
of primary carcinoma of the liver, leukemia and portal cir-
rhosis, than in control patients. A greater accumulation of
these compounds has also been detected in patients who
died of neurological disorders (Albert 1981).

The greatest concern, however, is caused by the fact that
organochlorine residues are excreted into human milk in ap-
preciable amounts (Olszyna-Marzys et al. 1973; Hayes
1975). Mother’s milk, the only food of newborn infants, is
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Fig. 1. Route of pesticide residue transfer to newborn infant (Ya-
maguishi et al. 1972)

consumed in amounts proportionally quite elevated and rep-
resents the main route of transfer of these residues to the
children in addition to transplacental passage (Figure 1). The
presence of contaminants in such an essential food repre-
sents a source of strong concern. In developing countries, in
which the economy is predominantly agricultural, several
factors contribute to the expectation of higher levels of res-
idues; among them, the inappropriate use and poor regula-
tion of agricultural pesticides and the need for massive use of
insecticides in public health programs (Fahim et al. 1970).

Since the first report on the presence of DDT in human
milk in 1951, a number of studies have been carried out in
almost all regions of the globe.

In Brazil, the first study on DDT and DDT metabolite
residues in human milk was made by Matuo (Matuo 1978).
The results indicated that contamination of human milk in
the Ribeirdo Preto region was comparable to that observed
in most developed countries, ranging from 0.2 to 6.38 times
the limit values established by FAO/WHO for cow’s milk.

The present study was undertaken to determine the pos-
sible presence in human milk of other organochlorine pesti-
cides intensely utilized in the agricultural production of the
region, such as lindane, heptachlor, aldrin, dieldrin and en-
drin in addition to DDT.

Thus, the objective was to determine the present status of
human milk contamination by organochlorine pesticides in
this region and to compare the levels of this contamination
between women with different types of exposure.

Y. K. Matuo et al.

Material and Methods

Human milk samples were collected from 30 newly delivered
women admitted to the University Hospital of Ribeirdo Preto from
October 1983 to February 1984. Seven samples were also collected
from donors from the municipality of Jaboticabal (Santa Isabel Hos-
pital) who had been occupationally exposed to pesticides. All sam-
ples were collected at the two hospitals on the morning of the 2nd or
3rd postpartum day.

Questionnaires were presented to the donors to identify and de-
termine the type of exposure, especially occupational exposure to
pesticides.

The donors that were not occupationally exposed were divided
into groups according to color, age, profession, educational level,
family income, smoking habit and previous lactations. Occupation-
ally exposed donors, who formed a homogeneous group, were con-
sidered as a single group.

The analytical method, previously employed by Matuo (1978) and
adapted to that of Almeida and Barreto (1971), consisted of the
following steps: lipid and pesticide extraction, extract fractionation
and fraction purification. Chromatographic analyses were per-
formed with a gas chromatography apparatus equipped with an elec-
tron capture detector, using P grade (high purity) nitrogen as the gas
phase.

Two columns were used. The first, used for the detection of lin-
dane, heptachlor, aldrin, dieldrin and endrin, was a 0.32 X 150 cm
stainless steel column with 1.5% OV — 17 + 1.95% QF — 1 as the
stationary phase, and Chromosorb W-HP support. Column temper-
ature was 169°C, vaporizer temperature 220°C, and detector tem-
perature 207°C. The gas phase was N, and the flow rate 30 ml/min.

For a better separation of DDE, TDE, DDT and dieldrin, we used
a second 0.32 X 150 cm glass column with 3% SE-30 + 2% DC 200
as the stationary phase and Chromosorb W-HP support. Column
temperature was 177°C, vaporizer temperature 220°C and detector
temperature 207°C. The gas phase was N,, and the flow rate 30
ml/min.

The pesticides were identified by comparing the retention times
obtained for the chromatograms of the samples with those obtained
for the chromatograms of standard substances analyzed under iden-
tical conditions.

Quantitative determination was performed by comparing the ar-
eas of the peaks obtained for the chromatograms of the samples with
those obtained for the chromatograms of the standards taking into
consideration the purity factor.

Concentrations were expressed as mg substance/kg milk, corre-
sponding to parts per million (ppm).

Results

The levels of the organochlorine pesticide residues detected
in the milk from the 30 non-occupationally exposed donors
and from the seven occupationally exposed donors are pre-
sented in Table 1.

Lindane residues (y-HCH) were detected in 32% of the
samples at very low levels not exceeding 0.001 mg/kg. Hep-
tachlor residues were detected in 65% of the samples at
mean levels of 0.001 mg/kg, and only one sample showed a
level above the extraneous residue limit (ERL).

Dieldrin was detected in a single sample and at a relatively
high level (0.038 mg/kg). Aldrin and endrin were not detected
in any sample.

As to total DDT (p,p’-DDE + p,p’-DDT), all samples pre-
sented some residues. Total DDT levels ranged from 0.002 to
0.072 mg/kg (mean = 0.025 mg/kg) in non-occupationally
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Table 1. Organochlorine residues in human milk (colostrum) of occupationally non-exposed (N) and exposed (E) donors of the Ribeirdo Preto
region, State of Sdo Paulo, Brazil (1983/1985)

Concentration (mg/kg or ppm)

No of NB*°
Donor previous weight p.p'- p.p'- Total
No Age Color® Profession® lactations (8 Lindane Heptachloride DDE DDT DDT
N1 28 w M 3 3460 tr® 0.003 0.011 0.009 0.020
N2 21 B HW 0 3280 ND¢ tr 0.001 0.001 0.002
N3 17 W HW 0 3410 ND 0.001 0.002 0.016 0.018
N 4 29 B M 5 2270 0.001 0.002 0.063 0.005 0.068
NS5 21 M M 1 3200 ND tr 0.008 0.002 0.010
N6 27 M NT 0 3620 ND 0.001 0.046 0.005 0.051
N7 38 w RW 4 3820 tr 0.003 0.006 0.001 0.007
N8 27 B HW 6 4450 ND 0.002 0.065 0.002 0.067
N9 34 M M 1 3400 ND 0.001 0.053 0.019 0.072
N 11 19 W HW 0 3160 0.001 ND 0.004 0.002 0.006
N 12 25 B HW 2 2710 tr 0.001 0.021 0.012 0.033
N 13 20 M M 0 3200 ND ND 0.002 0.003 0.005
N 14 31 w HW 0 3960 ND 0.020 0.027 0.011 0.038
N 15 22 W M 0 3000 tr ND 0.015 0.003 0.018
N 16 20 B HW 0 3030 ND tr 0.006 0.002 0.008
N 17 22 w M 0 3400 tr 0.001 0.020 0.003 0.023
N 18 21 w HwW 0 3520 ND ND 0.022 0.015 0.037
N 20 35 w HwW 3 3600 ND ND 0.010 ND 0.010
N 21 34 M HW 4 2100 ND 0.002 0.017 0.002 0.019
N 22 31 B HW 3 2750 ND ND 0.011 0.002 0.013
N 23 27 B M 4 2850 ND 0.001 0.015 0.003 0.018
N 24 34 w C 2 3230 ND 0.001 0.020 0.001 0.021
N 25 22 w HwW 1 2410 ND 0.001 0.010 0.001 0.011
N 26 24 M B 1 4100 ND ND 0.018 0.006 0.024
N 27 18 w M 0 4190 ND 0.003 0.037 0.008 0.045
N 28 26 M M 2 3760 ND 0.002 0.017 0.006 0.023
N 29¢ 17 w HwW 0 3000 tr 0.002 0.014 0.023 0.037
N 30 23 w ET 0 2950 ND ND 0.004 0.004 0.008
N 31 31 w UP 0 — ND 0.002 0.009 0.001 0.010
N 32 19 M HW 1 2880 tr 0.002 0.034 0.019 0.053
Mean (N) 0.020 0.019 0.006 0.025
E1 21 w RW 0 3620 ND ND 0.024 0.049 0.073
E2 16 W RW 0 2830 tr 0.001 0.040 0.060 0.100
E3 18 M RW 0 2500 ND ND 0.020 0.154 0.174
E 4 20 w RW 1 2540 tr ND 0.033 0.067 0.100
ES 21 w RwW 2 2430 ND ND 0.053 0.402 0.455
E6 27 w RW 1 2880 tr 0.001 0.042 0.098 0.140
E7 24 M RW 2 2800 ND ND 0.001 0.007 0.008
Mean (E) 0.030 0.119 0.149

W = white; M = mulatto; B = black

» M = maid; HW = housewife; C = charwoman; B = brickmaker; ET = elementary schoolteacher; UP = university professor; RW = rural
worker; NT = nurse technician

°tr = traces; ND = not detected

4 The only donor who presented dieldrin residues (0.038 mg/kg)

¢ NB = newborn

exposed donors and from 0.008 to 0.455 mg/kg (mean =
0.149 mg/kg) in occupationally exposed donors.

Both lindane and BHC (a mixture of o, 8, and y-HCH
isomers) have been extensively used in agriculture and also
for the control of cattle ectoparasites. The use of these sub-

Discussion
Lindane

The lindane (y-HCH) levels were quite low (0.001 mg/kg)
when compared to those reported for the United States (Bar-
nett et al. 1979), Japan (Yamamoto er al. 1975, 1979) and
Australia (Stacey et al. 1985).

stances was forbidden in 1971 (Ministério da Agricultura
1971) for pastures, in 1980 (Ministério da Agricultura 1980)
for vegetables and then fully prohibited for agricultural use
in 1985 (Ministério da Agricultura 1985). The use of BHC
by The Superintendent Office of Public Health Campaigns
(SUCAM) is still permitted for the control of triatomides
transmitting Chagas’ disease.
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Several studies (Kucinski 1986) have pointed out the pres-
ence of organochlorine residues in different food groups
(meat, dairy products, milk, grains, and stimulating drinks).
These foods, which represent the basic staples for the do-
nors studied here, may explain the presence of lindane in
their milk.

Cyclodienes

The mean heptachlor level in the 37 samples was 0.001 mg/kg
and the frequency of positive samples was 65%. A survey by
Jensen (1983) indicates that the frequency reported in most
studies is about 50% of the samples.

comparable to the others]

The mean heptachlor levels are similar to those reported in
the United States (Curley and Kimbrough 1969; Jonsson et
al. 1977; Barnett et al. 1979), Canada (Mes and Davies 1979),
Uruguay (Bauzd 1975), Belgium (Heyndrickx and Maes
1969), Norway (Bakken and Seip 1976), and The Nether-
lands (Tuinstra 1971).

Dieldrin was detected in a single sample at a relatively
elevated level (0.038 mg/kg) comparable to the mean levels
detected in Australia Miller and Fox 1973) and Iraq (Al-
Omar et al. 1985) and to the maximum levels detected in
Portugal (Graga et al. 1974). According to Jensen (1983), the
detection of dieldrin in human milk has not been frequent,
especially in more recent reports. The occurrence of dieldrin
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Fig. 4. Total DDT residue levels in human milk (colostrum) in the Ribeirdo Preto region compared to those detected in European countries

in 100% of samples has been reported in earlier papers, a fact
that may have been related to the problem of identification of
the compound on the chromatogram. The retention time of
dieldrin is almost identical to that of p,p’-DDE.

Aldrin and endrin residues were not detected in any sam-
ple. Since aldrin is rapidly metabolized to dieldrin in the
human body (Jager 1970; Ackerman 1980), this residue is not
expected to be found in its original form but rather as its
metabolite.

The present data do not provide an explanation for the fact
that only one sample presented dieldrin residues and at a
relatively elevated level. In Australia, where dieldrin, aldrin,
heptachlor and chlordane are systematically used for resi-
dential termite proofing according to official recommenda-
tions, high levels of residues of these substances have been
detected, and of dieldrin in particular (Stacey and Tatum
1985). In Brazil, termite proofing is not a usual practice, but
the hypothesis that the donor who presented dieldrin resi-
dues was exposed to aldrin used for termite exterminating
purposes cannot be ruled out.

In Brazil, the agricultural use of these pesticides was per-
mitted until 1985 (Ministério da Saide 1985), with intensive
applications in all agricultural areas, including Ribeirdo
Preto.

Cyclodiene metabolization and elimination is relatively
more rapid than for DDT, with heptachlor residues decreas-
ing considerably five months after exposure (Stacey and Ta-
tum 1985). Jager (1970) indicated that the half-life of endrin is
24 hours and the half-life of dieldrin, approximately 8
months.

In the group of exposed donors, a larger number of sam-
ples was expected to present more significant levels of hep-
tachlor and aldrin (dieldrin) residues since these pesticides
are routinely used for the planting of sugar cane, an activity
in which the donors had been engaged for some time in the
Ribeirdo Preto region where this crop predominates. Per-
haps the fact that sugar cane is planted in this region every 3
or 4 years and that planting is performed more often by fixed
farm laborers may explain the low concentrations detected.

DDT

DDT is the organochlorine compound most extensively stud-
ied and detected at the highest levels together with its me-
tabolites. Figures 2 through 6 present comparisons of the
data obtained for the occupationally exposed and non-
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exposed donors from the region of Ribeirdo Preto, Brazil,
with those obtained for the United States and Canada, Latin
America, Europe, Asia, Africa, and Oceania.

The total DDT (p,p’-DDT + p,p'-DDE) levels detected in
non-occupationally exposed donors were slightly higher in
non-whites and in whites in the 26-30 year age range. When
profession, educational level and family income are consid-
ered, the high DDT levels detected in this donor group are
not related to the social condition of the donor. Also, no
differences were detected between smokers and non-
smokers, a result possibly explained by the fact that the use
of DDT was prohibited in Brazilian tobacco plantations in
1972 (Ministério da Agricultura 1972).

Also, there were no differences in results in relation to
previous breast-feeding. This relationship between total
level of excreted DDT and breast-feeding was examined be-
cause in a previous study Matuo (1978) detected, as also

Fig. 5. Total DDT residue levels in
human milk (colostrum) in the
Ribeirdo Preto region compared to
those detected in Asian countries

BRAZIL
(RIB PRETO)

reported by Kroger (1972), that primiparae presented higher
DDT concentrations than multiparae, i.e., than women who
had had more children and therefore had breast-fed more
frequently. If one assumes that lactation is an effective route
for the excretion of DDT residues, the colostrum of pri-
miparae would be expected to present larger amounts of
residues. However, other investigators in Hawaii (Takahashi
et al. 1981) and Canada (Dillon et al. 1981) found no asso-
ciation between previous lactations and level of DDT resi-
dues.

The group of occupationally exposed donors, although
small, presented several characteristics in common. All were
farm laborers, three lived and worked in the rural zone, and
the other four lived in the city but went to work daily in the
fields (day laborers).

Mean time of work in the field was 7.5 years, involving
crops such as peanuts, cotton, oranges, and sugar cane, with
a predominance of the last two. Aldrin or heptachlor was
used systematically during the sugar cane planting phase to
fight soil pests (termites). When working with the cotton
crop, the donors may have been exposed to DDT since its
use was forbidden only in 1985. DDT, y-HCH (lindane) or
cyclodienes are not traditionally used for the orange crop.
For peanuts, DDT may have been employed for pest control,
although this is not a common practice.

p,p'-DDT levels were higher than p,p’-DDE levels, an in-
teresting fact that demonstrated that the workers had been
exposed more or less recently to DDT. p,p'-DDT is known
to degrade slowly into p,p’-DDD and p,p’-DDE, the latter
being its main metabolite stored in man; the time for p,p’-
DDT to be metabolized to p,p’-DDE is approximately one
year (Jonsson et al. 1977).

The most probable hypotheses are that these donors
weeded recently treated cotton fields and/or harvested pea-
nuts, crops that may have been treated with DDT. Another
hypothesis is that houses were treated with DDT for the
control of malaria. However, the data obtained did not indi-
cate that DDT was sprayed during the study period for this

purpose.
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Table 2. Frequency of the occurrence of organochlorine pesticide residues in human milk in relation to extraneous residue limits (ERL).

Ribeirdo Preto, State of Sdo Paulo, Brazil (1983/1985)

Observed values/Limits

Observed values (0.V.) In milk In milk fat
ERL® (mg/kg) In milk In milk fat* Frequency vy v Max.0.V. XO.V. Max. O
of positive
Pesticide In milk In milk fat Mean Max. Mean Max. samples ERL ERL ERL ERL
Lindane (N and E)* 0.004%  0.10% — 0.001 — 0.034 32% — 0.2 — 0.
Heptachloride 4 0.15° 0.3 4.
. . . . . 4.

(N and E) 0.005 0.01° 0.001  0.020 0.048 0.670  65% 0.3 0 48 69,
Dieldrin (N and E)  0.005¢  0.15¢ — 0.036 — 1.310 3% — 7.6 — 8.
DDT (N and E) 0.0509  1.25°f 0.049 0.455 1.669 15.689 100% 1.0 9.1 1.3 12.
DDT (N) 0.0509 1,25 0.025 0.072 0.862 2462  100% 0.5 1.4 0.7 2.
DDT (E) 0.050¢4  1.25°f 0.149 0.455 5.138 15.689 100% 3.0 9.1 4.1 12.

2 Considering 2.9% fat in colostrum

b ERL = extraneous residue limit

¢ N = occupationally non-exposed; E = occupationally exposed
4 FAO/WHO (1970)

¢ FAO/WHO (1973)

f Ministério da Satde (1985) (Brazil)

Table 3. Frequency of occurrence of organochlorine pesticides in human milk in relation to Acceptable Daily Intake {ADI), Ribeirdo Preto,

State of Sao Paulo, Brazil (1983/1985)

Observed values (mg/kg)

ke (appe | Inmilk In milk fat* of poative  Observed intake/ADI"
Pesticide (mg/kg/day) Mean Maximum Mean Maximum samples Mean Maximum
Lindane (N and E)¢ 0.0125 — 0.001 — 0.034 12% — 0.01
Heptachloride (N and E) 0.0005 0.001 0.020 0.048 0.700 65% 0.3 5.0
Dieldrin (N and E) 0.0001 — 0.038 — 1.310 3% — 47.5
DDT (N and E) 0.0050 0.049 0.455 1.689 15.689 100% 1.2 11.4
DDT (N) 0.0050 0.025 0.072 0.862 2.482 100% 0.6 1.8
DDT (E) 0.0050 0.149 0.455 5.138 15.689 100% 3.7 11.4

2 Considering 2.9% fat in colostrum

5 Considering a daily ingestion of 125 g milk/kg

¢ N = occupationally non-exposed; E = occupationally exposed
4 FAO/WHO (1973)

Organochlorine Levels Detected in Human Milk and
Legal Limits

When lindane (y-HCH) concentrations were calculated
(0.001 mg/kg), the level of this compound in the samples was
found to be 4 times lower than acceptable limits. Calculating
the amount of lindane in milk fat, the concentration would be
0.0344 mg/kg, i.e., 34% of the ERL.

Mean heptachlor levels were quite low, approximately 3
times lower. The maximum value detected (0.020 mg/kg) ex-
ceeded 4 times the ERL for whole milk and 4.6 times the
ERL for milk fat.

However, if we consider the ERL for milk fat established
by the Health Ministry of Brazil (Ministério da Satide 1985),
the maximum value detected in the present study exceeded
the limit 69 times, i.e., the Brazilian limit is 15 times more
rigorous than the international limit. It is possible that there
was an oversight in the Brazilian law or in its publication,
since the limits for the residues of other organochlorine com-

pounds in milk fat cited in the present paper closely follow
those established by FAO/WHO (1970, 1973) (Table 2).

Dieldrin, which was detected in only one sample (N29),
exceeded the ERL 7.6 times when calculated for milk and
8.8 times when calculated for colostrum fat.

The mean DDT level detected for the 37 samples as a
whole (from exposed and non-exposed women) was 0.049
mg/kg, a value close to the ERL for cow’s milk (0.05 mg/kg).
The maximum value observed, however (0.455 mg/kg), ex-
ceeded the ERL for milk 9.1 times and the ERL for milk fat
12.6 times.

Table 3 shows the Acceptable Daily Intake of different
organochlorine compounds by the lactents and the relation-
ship with the respective Acceptable Daily Intakes (ADIs).

Assuming a daily milk consumption of 125 g/kg and the fat
level to be 2.9%, and calculating daily lindane ingestion for
the maximum value of 0.0344 mg/kg in milk fat by the for-
mula suggested by the WHO (43), the value of 0.000112 mg/
kg/day is obtained. This value is 100 times below the ADI of
0.0125 mg/kg established by FAQ/WHO (1973).
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When the same calculations are made for heptachlor, only
the maximum value exceeds the ADI, i.e., only the lactent of
donor N14 ingested heptachlor concentrations 5 times above
the ADI.

The only dieldrin value detected in the sample (N29),
0.038 mg/kg, exceeded 47.5 times the ADI for this com-
pound. We consider this finding to be important because
studies carried out on fish have demonstrated evidence that
the response to the dieldrin dose is a quantitative function of
body size and, therefore, the dose-response relationship
should differ among individuals of different sizes, in this
case, newborn infants and adults (Lara ez al. 1981).

Considering the mean DDT value observed in the 37 sam-
ples, the lactents of these mothers are ingesting on average
1.2 times the ADI. The lactents of non-exposed mothers are
ingesting on average 0.6 times the ADI and a maximum of
1.8 times the ADI, whereas the lactents of exposed mothers
are ingesting on average 3.7 times the ADI and a maximum
of 11.4 times the ADI.

A previous study carried out by Matuo (1978) in the same
region on 24 milk samples showed a mean level of total DDT
of 0.090 mg/kg. In the present study, the overall mean for the
samples analyzed, including exposed and non-exposed do-
nors, was 0.049 mg/kg. In the previous study, excluding two
occupationally exposed donors, it was possible to calculate
the mean DDT level for non-exposed donors, which was
0.086 mg/kg, i.e., a value much higher than the mean for the
non-exposed donors of the present study, which was 0.025
mg/kg. These data appear to indicate a decrease in contam-
ination during this period, which possibly reflects the restric-
tive measures imposed on the use of organochlorine com-
pounds. However, the number of samples is not large
enough to support this statement.
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