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Abstruct
Dioxins (PCDD+PCDF+Co-PCB) contents of breast milk was measured in infants of first, second and
third children at the age of 30 days and evaluate the effect of dioxins on development, thyroid function
and immune function of children at the age of one year. Although dioxins contents in breast milk
decreased significantly by birth order in Japan, thyroid function was not changed by birth order.
Dioxins contents in breast milk in Japanese postpartum women has been decreasing from early 1970™
and will not affect upon thyroid function in infant in Japan.

Introduction

Dioxins (PCDD, PCDF+Co-PCB) are potentially hazardous compounds and have an effect on
thyroid function. Our research group on “Effect of dioxins in human milk upon infant development”
was organized in 1997 and has been actively practicing until present time. Whether dioxins content in
breast milk change in birth order, we collected human milk at 30 postpartum days from the mothers of
first, second and third children and measured dioxins content. We compared dioxins content in human
milk and thyroid function in each child.

Material and Methods

101 infants each of first and second child and 4 infants of third child were the subjects of this
study. We collected breast milk from the mothers at 30 postpartum days and were measured PCDDs,
PCDFs and Co-PCB by gas chromatography and mass spectrometry. At the age of one year, physical
developments of children were evaluated and blood was taken for evaluation of thyroid and immune
functions.

Results and discussion
1. Dioxins content in breast milk and change with birth order

Dioxins contents in breast milk in mothers of first, second and third children were shown in
Table 1. PCDDs content were significantly decreased from first children to second and third children.

Organohalogen Compounds Vol 69 (2007) 0-125 516



EXPOSURE AND EFFECTSIN THE FETUS AND INFANTS

PCDDs contents of breast milk in first children was correlated significantly with that in second children
(r=0.532, p<0.0001) as well as that in first/second child ratio (r=0.278, p<0.005). Total dioxins
(PCDDs+PCDFs+Co-PCB) contents of breast milk in first children was correlated significantly with
that in second children (r=0.476, p<0.0001) as well as that in first/second child ratio (r=0.327, p<0.001)

(Fig.1, 2).

Table 1. Dioxins contents in breast milk in mothers of first, second and third children

PCDDs PCDFs | Co-PCBs Total (pgTEQ/q fat)
First child (n=101) [ 9.8+3.8 5.843.5 6.7£3.9 22.519.6
Second child (n=101] 5.7+2.8 3.913.6 4.0+2.2 13.617.3***
Third child (n=4) 19+1.8 16+1.4 1.9+0.8 5.4+3.8
***n<0.001 compared with first child (M+SD)
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2. Dioxins contents in breast milk of mothers in four infants of first, second and third children.

Dioxins contents of breast milks from 4 mothers who gave birth first, second and third

child are shown in Table 2, Fig. 2. Dioxins contents were significantly decreased with birth order.
ANOVA of total dioxins contents of first, second and third children was significant (F=10.4, p<0.005).
F value was highest in PCDDs (F=13.6) and lowest in PCDFs (F=3.3). PCDDs were most decreased
with birth order and least decreased in PCDFs.

Table 2. Dioxins contents in breast milk of mothers in four infants of first, second and third children.

PCDDs PCDFs Co-PCBs Total (pgTEQ/g fat)
First child (n=4) 7.7£1.8 3.9+1.5 4.4+1.5 16.3+4.0
Second child (n=4)| 3.8+1.2 2.2+1.3 1.8+0.6 7.6+2.6
Third child (n=4) 1.9+1.8 1.6x£1.4 1.9+0.8 5.4+3.8
*** p<0.001 compared with first child (M+SD)
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Change of Breast Milk PCDDs with Child Order
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Fig. 2
Change of PCDDs contents in breast milk from mothers who gave birth first, second and third child.
ANOVA of PCDDs of first, second and third children was significant (F=13.6, p<0.0001)

3. Thyroid function in infants with birth order

Among 101 infants each whose dioxins contents of mother's breast milk was measured, 55
infants of first and second children were measured thyroid function at the age of 1 year. Table 3. shows
thyroid function of first and second children. Mean serum TSH, FT,4, Ts and T, level between first and
second child were not significantly different.

Table 3. Thyroid function of 55 each of first and second children.
TSH (uU/ml)| FTs(ng/dl) | Ts(ng/ml) | Ta (ue/dl)
First child (n=55) 2.0£1.3 1.38+0.17 1.63+0.24 10.6+1.8
Second child (n=55) 2.3t1.2 1.41+0.17 1.66+0.23 10.4+1.7
(M+SD)

4. Dioxins contents of breast milk in mothers and thyroid function of their infants

Dioxins contents of breast milk from the mothers who gave birth first and second children are
shows in Fig. 3. Although dioxins contents in breast milk in mother who gave birth
first child was significantly higher than that of second child, TSH levels as well as FT,, T3, T,levels
were not significantly differnt.

5. Correlation of thyroid function between first and second children

Correlation of thyroid function between first and second children was significantly in only
serum FT, level (r=0.312, p<0.02).
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The Research group on "Dioxins and PCB in human Milk upon infant development" was
organized in 1977 and has been actively practicing until present time and published the results on
dioxins in breast milk in general population®, on thyroid function® and on immune function®. In this
study, we reported the effects of birth order upon dioxins contents in breast milk and effect on thyroid
function on offspring. The sample size in this study was 101 infants of first children, 55 of second
children and 4 of third children which is a maximum size considering the co-operation of the mothers.
Dioxins contents in breast milk decreased significantly by birth order in Japan, however; thyroid
function was not changed by birth order, that is, dioxins contents in breast milk will not affect upon
thyroid function in infants in Japan.

Acknowledgements
This study was supported by the Research on Environmental Health and Research on
Childhood and Families, the Ministry of Health, Labour and Welfare in Japan.

References

1. Uehara R, Peng G, Nakamura Y, Matsuura N, Kondo N, Tada H. Chemoshere 62:1135-1141,2006

2. Matsuura N, Uchiyama T, Tada H, Nakamura Y, Kondo N, Morita M, Fukushi M. Chemosphere 45
(8) : 1167-1171,2001

3. Hideo Kaneko, Eiko Matsui, Shinnji Shinoda, Noriko Kawamoto, Yoshikazu Nakamura, Ritei
Uehara, Nobuo Matsuura, Masatoshi Morita, Hiroshi Tada, Naomi Kondo. Toxicology and Industrial
Health 22:131-136, 2006

Organohalogen Compounds Vol 69 (2007) 0-125 519





