
HLV 

Effects of Birth Order and Nursing Methods on Concentration of 

PCDDs, PCDFs and Coplanar PCBs in the 

Blood of Japanese Young Women 

Junya Nagayama', Takao lida'', Hironori Hirakawa , Takahiko !Vlatsueda\ 

Takashi Yanagawa', Hiroshi Tsuji'', Kayo Sato', 

Mayumi Hasegawa' and Yoke Okamoto 

a : Laboratory of Environmental Health Sciences, School of Health Sciences, Kyushu University, 

Higashi-ku, Fukuoka 812, Japan 

b: Department ol Environmental Chcmistrj-, Fukuoka Institute of Health and En\ ironmcntal 

Sciences, Dazaifu-shi, Fukuoka 818-01, Japan 

c : Department of Mathematical Statistics, Faculty of Science, Kyushu University, Higa.shi-ku, 

Fukuoka 812. Japan 

d : 2nd Department of Internal Medicine, Faculty of Medicine, Kyushu University, Higashi-ku, 

Fukuoka 812, Japan 

c ; Department of Midwilery, School of Health Sciences, Kyushu University, Higashi-ku, Fukuoka 

812,Japan 

f : Department ol Nursing, Schtwl ol Health Sciences, Kyushu University, Higashi-ku, Fukuoka 

812,Japan 

Objectives 

Human breast milk has been contaminated with extremely toxic organochlorine compounds such as 

polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs) and coplanar 

polychlorinated biphenyls (Co-PCBs)"". Thc most efficient excretion for these chemicals from human 

bcxly is considered to tx;cur through breast milk and their daily intakes in brcast-led babies of healthy 

Japanese mothers have been estimated to be about KX) lo 200 pg/kg/day as 2,3,7,8-tctrachlorcxlibcn-

zcvp-dioxin (TCDD) equivalent values (TEQs)", which are about 100 to 200 limes greater than the 

acceptable daily intiike (.ADI) value ol I pg/kg/day'". Like this, breasl-lcd babies arc taking relatively a 

large amount of these toxic chemicals via breast milk. However, concentrations of the three compou

nds in primiparous milk were about two times higher than tho.sc in muliiparous one*'. Il indicalcs the 

possibility that thc first children will ingest much larger amount of PCDDs, PCDFs and Co-PCBs 

Ihrough breast milk than the second or later children. Therelore, thc first question, which we would 

ORGANOHALOGEN COMPOUNDS 
Vol.26 (1995) 227 



HLV 

like to make clear in this study, is whether the concentrations of llic three chemicals in Japanese young 

women will be diricrenl in their birth order or not. 

Concentrations of PCDDs in cow's milk, which is the ruvv' material ofartilical milk, were about 

sc\ cral len times lower than those in breast milk in Japan"' and thc ingestion ol ihc chemicals from 

biMtlc-lceding is cxpeclcd lo be much lower than that from breast-feeding. Accordingl\', the second 

question, which we would like lo elucidate in this study, is whether ditlcrcncc in nursing mcihtxls, 

namely, breast and formula feeding has still prcxiuced an ellecl on the concentrations of these 

chemicals in Japanese young women. 

Approach and Methods 

Sixty to 80 ml of peripheral bIcxxJ .samples were indi\idually obtained from .50 unmaiTied healthy 

Japanese uomcn (mean age : ca 20 years old and range : 18-29 \ears old). Concentrations of PCDDs, 

PCDFs and Co-PCBs in thc bkxxi were determined by ordinary gas chromalography/mass spccironic-

ir)' (GC-MS) methcxi". The inlormation conceming their birth order and nursing methods was given 

by an inlen iew to each woman when they visited our laboratory' for the blotxi-collccting. If lhc\- did 

not have accumle information about these maUers, wc asked them to gel Ihtsc from their mothers. 

Chemicals and statistical analysis were previously mentioned in detail *̂ '̂ '. 

Results and Discussion 

1) Correlation between birth order and concentrations of PCDDs, PCDFs and Co-PCBs in the bkx.xJ 

Results are indicated in Fig. I. Respective concentrations ol PCDDs, PCDFs and Co-PCBs in the 

bkxxi of firstborn women were higher than those of the other« omen and thc total concentration of thc 

three chemicals of firstborn women was signil'icantly greater than that of the olhcr women. This result 
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may support the idea that Tirstbom children ingested larger amount of these chemicals ihrough breast 

milk than the olhcr children, and such a kind of effect on their concentralions seemed to remain in 

Japanese young women even a long time after their periods of nursing. 

2) Correlation between nursing methods and concentralions of PCDDs, PCDFs and Co-F^Bs in the 

bkxxi 

Respective concentrations of PCDDs, F^DFs and Co-PCBs in the bkxxi were compared according 

to nursing methods, namely, breast feeding, mixed (breast plus formula) feeding and formula feeding, 

and we observed that their concentrations were consistently, but not significantly the highest in the 

bkxxd of young women nursed with mixed I'ceding. As shown in Fig. 2, total concentrations of 

PCDDs, PCDFs and Co-PCBs were also the greatest in the women of the mixed-fed group, but the 

difference in concentration was not significant. 

Contrary- lo our expectation, breast or formula feeding seems not to have any iniluence on concent

ralions of the three chemicals in thc bkxxi of Japanese young women aged around 20 years, probably 

becau.sc about 20 years ha\e passed since nursing was finished. 
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Fig. 2. Correlation between nursing methods and total concentrations of F<^DDs, 

PCDFs and Co-PCBs of the blaxi on whole weight (A) and fal weight (B) 

basis in Japanese young women. 

0: Breast feeding, I: Mixed (breast plus formula) feeding, 2:Formula 

feeding 

3) Correlation between birth order and concentrations of PCDDs, PCDFs and Co-PCBs in the same 

nursing method 

As indicated in Fig. 1, concentrations of these compounds in the blood of firstborn women w ere 

higher than those of the other women, but nursing methods showed no effect on their concentration in 
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this study. Therefore, we examined ihcir concentrations according lo binh order in Ihc respective 

nursing mcihtxls. In general, respective concentrations of PCDDs, PCDFs and Co-PCBs in llie bkxxi 

showed a lendenc) lo be higher in firstborn wcimen than in the other women In thc same nursing 

group. ConscqucntU, as indicated in Fig. 3, their total concentrations were also greater in firstborn 

women than in the other w(>nicn in e\ery nursing group. 

Al thc present lime, wc do noi ha\c any idea to explain this obsciAation and in order lo elucidate ihc 

question, wc have to continue studying this subject from every point of view and more In detail. 
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Fig. 3. Correlation between birth order and total concentrations of PCDDs, PCDFs and 

Co-PCBs in thc respective nursing methods. 

1: Firstborn women, 2: Other women 

A: Breasl feeding, B: Mixed (breast plus formula) I'ceding, C: Formula feeding 

* : p<().()5 

Conclusions 

1) Concentralions of PCDDs, PCDFs and Co-PCBs In thc bkxxi of firstborn women were higher than 

those of the other women. 

2) Nursing mcthcxis, namely, breasl feeding, mixed (breast plus formula) feeding and formula feeding, 

did not show any significant ellecl on the concentrations of thc three chemicals, probably becau.sc 

about 20 \cars have passed since nursing was o\cr. 

3) Howc\ cr, concentrations of these chemicals in the bkxxi were greater in firstborn women than the 

other women in e\ery nursing group. Presently, wc dt) not know thc rca.son for this ob.scrvation. 
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