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Introduction

Wk already have been contaminated with highly toxic polychlorinated dibenzo{p-dioxins (PCDDs), polychlorinated
dibenzofurans (PCDFs) and coplanar polychlorinated biphenyis (Co-PCBs), which are so-called dioxins*2 As a consequence,
relatively great levels of these chemicals have been determined in Japanese breast milk and total mean concentrations of PCDDs,
PCDFs and Co-PCBs in the breast milk were about 1.2 to 14 ppt in 23,7 8-etrachlorodibenzop-dioxin (TCDD) toxic
eguivalent quantity (TEQ) values on whole weight besis *. e have reported the effects of perinatal and lactational exposures o
these compounds on immune response and thyroid homone systems in Japanese infants>® 842 Their effects on these
systems were also studied in Japanese mothers ™,

In this study; in order to clarify the effects of PCDDs, PCDFs and Co-PCBs on immune response and thyroid hormone
systems more in detail, we investigated the changes of the lymphocyte subsets and thyroid related chemicals in the peripheral
blood of Japanese mothers in relation to their concentrations of the breast milk.

Materials and Methods

In our studies, 124 mothers (mean age : 29 years old and the range : 21 ~ 38 years old) volunteered to participate in all.
Pregnancy and delivery were completed without overt signs of serious illness or complications. Only babies bom at term (37 1o
42 weeks of gestation) without congenital anomalies or diseases were included. Breast milk (50 ~ 100 mi), sampled 2 to 4
months after chilcbirth, was used to determine concentrations of PCDDs,. PCDFs and Co-PCBs by gas chromatography/mass
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spectrometry using a Finnigan MAT-90 mass spectrometer (Finnigan MAT, Germany) directly interfaced with a Varian Modkel
3400 gas chromatograph ™.

TEQ concentrations of PCDDs, PCDFs and Co-PCBs were calculated by using 1998 WHO toxic equivalent factor
(TEF) values . The TEQ-sum of all congeners of PCDDs, PCDFs, Co-PCBs and dioxins (PCDDs + PCDFs + Co-PCBs)
determined in every breast milk sample was summarized as the total 2,3,7,8-TCDD TEQ concentration. Concentrations of
PCDDs, PCDFs, Co-PCBsand dioxins were used asameasure of their contamination levels in Japanese mothers.

Around 1 year after childbirth, 10 ml of peripheral blood samples were individually obiained from 94 mathers (mean age :
28yearsold and the range : 21 ~ 37 years old). These blood samples were employed to measure the lymphocyte subpopulations
by indirect immunofluoresoence using monoclonal mouse anti-human antibodies against CD3, CD4, CD4+8+, CD8, CD16,
CD20and HLA-DR positive lymphocytes, and their relative population densities were calculated ™. These blood samples were
also used to determine serum concentrations of triiodothyronine (Ts), thyroxine (T,4), thyroid simulating hormone (TSH) and
thyroxine binding globulin (TBG) by radioimmunoassay methods using commercially available kits ™.

Wk are investigating the relative risks of toxic chemicals to these biological systerns, but not their caussality. For this purpose
and in order to conduct reliable and robust analysis, the concentrations of PCDDs, PCDFs, Co-PCBs and dioxins, the
percentages of the lymphocyte subsets, as well as CD4+CD8+ ratios, and the serum levels of thyroid related chemicals were
categorized into two groups ; namely; the measurements which were less than the means and equial to or above the 75 percentile
points in each year were set by 0 and 1, respectively. Then, Fisher’s exact test was applied to the resulted fourfold tables and odds
ratios were computed from the tables by logistic regression to evaluate the relative risks. Ninety percent of confidence intervals
(C1.) of odds ratios were also calculated.

Results and Discussion

Respective TEQ-concentrations (mean, min. ~ max:) of PCDDs, PCDFs, Co-PCBs and dioxins on lipid weight basis in
94 breast milk samples were 88 pg/g, 2.1 ~ 19 py/g, 7.0 pgy/g, 1.8~ 21 pglg, 95 pg/g, 2.1 ~ 31 pglg and 25 pg/g, 6.3~ 51 pylg.
The mean contamination level of Co-PCBs was the highest and that of PCDFs the lowvest

Percentages (mean, min. ~ max;) of lymphocyte subpopulations positive to the monochlonal mouse anti-human
antibodies examined and the ratio of CD4+ to CD8+ lymphocytes were as follows : CD3 (729, 59 ~ 82%), CD4 (41%, 27 ~
53%), CD4+8+ (1.1%, 0.3 ~ 4.6%), CD8 (29%, 19~ 49%), CD16 (11%, 26 ~ 22.3%), CD20 (9.7%, 1.3~ 18%), HLA-DR
(15%, 44 ~ 28%) and CD4+/CD8+ (146, 056 ~ 247). Serum levels (mean, min. ~ max.) of T, T, TSH and TBG in %4
Japanese motherswere 1.4 ng/ml, 1.0 ~ 3.1 ng/ml, 82 ug/ml, 5.2~ 17 ug/ml, 20 plU/ml, 001 ~ 7.6 lU/ml and 19 ug/m, 15
~41 pg/ml, respectively.

As shown in Table 1, PCDDs significantly decreased the CD8 positive fymphocytes and increased the CD4 positive /
CD8 positive lymphocyte ratios in the blood of Japanese mothers. Co-PCBs also enhanced the CD4 positive / CD8 positive
lymphocyte ratios.

W could not find any significant effect of PCDDs, PCDFs, Co-PCBs and dioxins on other lymphocyte subsets in the
blood of Japanese mothers. Accordingly; effects of PCDDs on the immune response system in Japanese mothers seemed the
strongest

Table 2 indicates that PCDDs and PCDFs significantly lowered the serum levels of T in the Japanese mothers, exposure
to PCDDs, PCDFs and Co-PCBs also decreased the serum levels of T, and both PCDDs and PCDFs significanty enhanced
the serum levels of TSH. Therefore, effects of PCDDs and PCDFs were considered stronger than that of Co-PCBs on the
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thyroid hormone system in the Japanese mothers.
Table 1. Effects of PCDDs, PCDFs and Co-PCBs on the lymphocyte subsets in the blood of Japanese

mothers

Dioxins Odds Ratio 90%CLI.
CDA4 Positive Cells

PCDDs 071 016-283

PCDFs 116 030-433

CoPCBs 155 043-553
CD8 Positive Cells

PCDDs 017 002-09%4

PCDFs 060 015-217

CoPCBs 04 013-19%
CD4 Positive/ CD8 Positive Ratio

PCDDs 542 123-273

PCDFs 256 063-105

CoPCBs 500 122-25
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Table 2. Effects of PCDDs, PCDs and Co-PCBs on the thyroid hormone system in the serum of

Japanese mothers
Dioxins OddsRatio O%CL.
Ts
PCDDs 032 009-09%
PCDFs oun 001-050
CoPCBs 040 013-105
Ts
PCDDs 014 003-047
PCDFs 029 008-086
CoPCBs 028 009-074
TSH
PCDDs 254 098-665
PCDFs 328 124-877
CoPCBs 206 080-522
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