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A STUDY ON PESTICIDE RESIDUES IN UMBILICAL
CORD BLOOD AND MATERNAL MILK

Curng-Yine YEH,* Pr-Hwan KUO,** Suu-Tine TSAL**
Gwo-Yanc WANG* and Yao-Tune WANG**

A survey on pesticide residues in umbilical cord blood and
maternal milk was made from August 1974 te Janury 1975 in
Taipei. All samples were extracted with normal hexane and
analyzed by a gas chromatography using an electron capture
detector.

This paper is a report on the concentration of seven com-
pounds, «-BHC, 3-BHC, 7-BHC, 4-BHC, o.p/-DDT, p.p/-DDT and
malathion, in the cord blood of 100 subjects. In a separate study,
12 samples of maternal milk collected from among the above 100
subjects were analyzed for the same compounds. Our observations
indicated that the levels of DDT residues were low and only
detected in a few samples, but the levels of BHC residues were
high and detccted in all samples. The results showed that people
living in this city were heavily exposed to BHC, moderately
exposed to malathion, and only slightly exposed to DDT.

Another significant finding in this study was that the extent ;
of the exposure to pesticides was related to the favorite food
and residential location of subject. The residual levels in cord
blood of those mothers who lived in the downtown area of
Taipei city were higher than those who lived in Taipei suburban
area. The differences in the pesticide residual levels may be
attributed to dietary differences. Significant differences were
found between fish-favoring group and fruit-favoring group, and
between fish-favoring group and vegetable-favoring group.

The findings of this study suggest that pesticides, especially
BHC, should be used with caution.

Key words: pesticide residues, umbilical cord blood, maternal
milk.

After World War II, pesticides such
as organochlorine insecticides, organo-
phosphorus insecticides and organomer-
cury fungicides were used effectively
for the controls of -injurious insects
and diseases of agricultural crops. In
1968, Wurster Jr. and Wingate reported
that DDT residues could affect repro-
duction of birds.® One year later, a
paper, titled “Transmission of dieldrin

from insects to their progeny” was
published by Watts.®> Recently, papers
concerning organochlorine residues
were published successively. It was
found that organochlorine residues
could persist in various tissues, matern-
al milk, blood and umbilical cord blood
of human body, and even pass the
placental barrier into amniotic fluid and
fetus.®~® This situation presented the
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serious concern that organochlorine
pesticide residues would be harmful to
the human body and our offspring.®

In Taiwan, huge quantity of organo-
chlorine pesticides was sprayed for
public health and agricultural purposes.
Before 1970, DDT had been used for
the malaria eradication project for a
long time and adrin, dieldrin, endrin and
lindane were employed for the protec-
tion of various crops against insects.
The practice of domestic spraying of
insecticides, including BHC, was not
uncommon. No information is vyet
available as to the occurrence of pes-
ticides in the body tissue of the general
population in our country. As we were
concerned about preventions of chronic
diseases caused by pesticides, studies
on pesticide residues in maternal milk
and cord blood were made at first to
provide informations for accumulation
of these chemicals, and then to compare
them with the corresponding residual
levels of other countries.

METHODS AND MATERIALS

All samples were collected from
obstetric patients at Taipei Ho-Ping
Hospital from August 1974 to January
1975. A total of 100 samples of umbil-
ical cord blood were obtained and
treated with mixture of potassium
oxalate and ammonium oxalate.

The procedures used in the analysis
of blood samples were described by
Tanabe H. in his book titled “An-
alyses of residual pesticides.”® Five
grams of blood sample was treated with
acetonitrile and centrifuged. The
supernatant layer was decanted, treated
with 224 sodium chloride solution and
extracted with normal hexane. The
extract was chromatographed over a
florisil column with a mixture of ether
and n-hexane (30:170) as the eluting
solvent. Then, the elute was analyzed
by a gas chromatography using an
electron capture detector.
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Twelve samples of maternal milk
were collected from among the above
100 mothers at two or three days post
partum and were analyzed by the same
method as on blood.

RESULT AND DISCUSSION

The chronic influence of malathion
will be neglected in this paper since
metabolism and degradation of organo-
phosphorus insecticides, such as mala-
thion, in plants and animals are
generally faster than those of organo-
chlorine insecticides, such as BHC and
DDT.®»  With the characteristics of
high stability in environment and
accumulation in living bodies, organo-
chlorine insecticide residues will be
discussed here.

In Table 1, it can be found that the
percentages of cord blood samples in
which- organochlorine insecticide re-
sidues could be detected decreased in
the following order: «-BHC, 7r-BHC,
0-BHC, o.p’-DDT, 3-BHC and p.p’-DDT,
and the levels of these persistent
residues: 7-BHC, a-BHC, 6-BHC, 3-BHC,
o.p/-DDT and p.p/-DDT. The data
show that in cord blood, DDT residues
which were in very low concentration
were detected only in a few samples,
but the BHC residues in high con-
cetration were detected in all samples.

Table 2 shows that the residual
levels in cord blood were high in the
downtown area of Taipei city and low
in Taipei suburbs. E.C. Tabor pointed
out that the organochlorine residual
level in the air of the urban area was
even about five times higher than that
of a rural area.®® John E. Davies re-
ported that the residual level in home
dust was about fifteen times of that in
the dust outside the door.®® In the
urban area, the conveniences of modern
life made people tend to live indoor
more than outdoor. Thus, the hustle
and bustle of the indoor life in urban
area may result in the higher con-
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tamination,
The data presented in Table 3 were

“arranged according to the different food

From the figures
the fish-favoring

favored by mothers.
shown in Table 3,

-group had higher levels of BHC isomers

than the fruit-favoring group and the
vegetable-favoring group. The residual
level ratios of fish-favoring group to
vegetable-favoring group were 0.0563
ppm: 0.0281 ppm (P<0.05) and 0.0838
ppm: 0.0493 ppm (P<0.05) for 7r-BHC
and total BHC respectively. In the
same manner, the residual level ratios
of fish-favoring group to fruit-favoring
group were 0.0054 ppm: 0. ppm (P<
0.05), 0.0563 ppm: 0.0271 ppm (P<0.05)
and -0.0838 ppm: 0.0511 ppm (P<0.05)
for B-BHC, 7-BHC and total BHC, re-
spectively. These statistically signific-
ant differences may be resulted from
the fact that pesticide residues in

polluted water could be stored and con-
centrated in the fish body due to the
food chain, respiration and absorption.
Therefore, men who favored fish would
store more residues than other people.
In other respects, although the organo-
chlorine pesticide residues remained
only under 0.1 ppm in rice grains and
could be removed partially by
polishing, washing and cooking also,®
the levels of the pesticide residues of
rice and flour still need further survey,

since rice a~d flour are two main kinds

of food of the Chinese.

The comparison of pesticide residu-
al levels in blood of people of this
country with those of other countries
is listed in Table 4. The level of total
BHC residues, especially 7-BHC, in this
country was higher than that in Eng-
land, America and Japan, but the level
of total DDT was not except Japan.
Although the percentage of [B-isomer
in total BHC residues in Japan (54.1%)
was higher than that in this country
(2.7%5) and the chronic toxicity of B-
BHC was about five times more potent
than that of the other isomers,3»(% the

total chronic toxicity of all BHC isomers
in this country was still higher than
that in Japan. This may be the result
of the consecutive application of
tremendous amount of lindane (r-BHC)
for the control of injurious insects of
rice plants, vegetables and fruits in
Taiwan.

The 12 samples of maternal milk
collected from among the above 100
subjects were compared with those of
cord blood using t-test statistics. The
average pesticide residual levels in cord
blood vs that in maternal milk 'are
shown in Table 5. The levels of some
isomers of pesticide residues in maternal
milk were slightly higher than those
in cord blood, namely, the differences
in a-BHC and B-BHC were significant.

The comparison of pesticide residual
levels in maternal milk between our
country and the foreign countyies is
shown in Table 6. In this country, the
level of total BHC residue in maternal
milk was higher than in England and
America.

From the data shown in Tables 1, 4
and 6, it could be concluded that the
pesticide residual levels were affected
by the elapsed time after application of
pesticides. It could be found that the
residual DDT in Taiwan has been re-
duced gradually since the use of DDT
was bannd in 1970, but the levels of
the residual BHC is still high, there-
fore the control of the BHC residues
must be emphasized. In 1975, the
application of BHC was prohibited by

~our government for the agricultural
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purpose, and hence a decrease of BHC
residual level would be expected in the
near future.

Owing to the persistence of organo-
chlorine pesticide residues in the
human body, it seems to be meaningful
to do further study in this field.
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