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    Abstract

2,4′,5-Trichlorobiphenyl (TriCB), 2,3′,4′,5-tetrachlorobiphenyl (TetraCB), 2,2′,4′,5,5′-pentachlorobiphenyl (PentaCB), and 2,2′,3′,4′,5,5′-hexachlorobiphenyl (HexaCB) were studied with regard to the fecal excretion and tissue distribution of their metabolites after intraperitoneal injection to rats. Major fecal metabolites were 3- and 4-hydroxy and 3- and 4-methylthio derivatives, the substitution ratios depending largely on the degree of chlorination. As the degree of chlorination increased, hydroxy products were more efficiently excreted, whereas the formation of methylthio metabolites greatly decreased. As a result, the excretion ratios of methylthio and hydroxy products varied with 2.8 for TriCB, 1.3 for TetraCB, 0.04 for PentaCB, and 0.02 for HexaCB. The 3-/4-hydroxy substitution ratios were 0.6 for TriCB, 1.4 for TetraCB, 21 for PentaCB, and 35 for HexaCB, whereas the 3-/4-methythio substitution ratios were 1.2 for TriCB, 0.8 for TetraCB, 0.18 for PentaCB, and 0.12 for HexaCB. The formation rate of 3- and 4-methylthio metabolites from each congener was correlated to the accumulation and distribution of 3- and 4-methylsulfonyl derivatives in tissues. The tissue/blood concentration ratios of methylsulfonyl metabolites showed that the 3-methylsulfonyl derivatives from higher chlorinated biphenyls had a relatively high affinity for liver and adipose tissue, whereas the 4-methylsulfonyl derivatives were selectively retained in the lung in all cases.


Footnotes
	
Send reprint requests to: Dr. Koichi Haraguchi, Daiichi College of Pharmaceutical Sciences, 22-1 Tamagawa-Cho, Minami-Ku, Fukuoka 815, Japan.


	
↵2 Å. Bergman, K. Haraguchi, M. Athanasiadou, and C. Larsson: Selective retention of PCB methyl sulphones in liver of mammals. Proceedings of Dioxin 93 Symposium, Organohalogen Compounds 14, 199–201 (1993).


	Abbreviations used are::	PCB
	polychlorinated biphenyl
	CB
	chlorobiphenyl
	OH
	hydroxy
	P450
	cytochrome P450
	MeS
	methylthio
	MeSO2
	methylsulfonyl
	NIH shift
	1,2-shift of a chlorine via arene oxide in the 4-position of the biphenyl ring
	TriCB
	2,4′,5-trichlorobiphenyl
	TetraCB
	2,3′,4′,5-tetrachlorobiphenyl
	PentaCB
	2,2′,4′,5,5′-pentachlorobiphenyl
	HexaCB
	2,2′,3′,4′,5,5′-hexachlorobiphenyl
	MeO
	methoxy
	M+
	molecular ion
	GPC
	gel permeation chromatography
	MeSO
	methylsulfinyl
	CYP
	cytochrome P450. (Numbering of the chlorine atoms on PentaCB and HexaCB is not according to the IUPAC rules, but was chosen to facilitate understanding of 3- and 4-substituents in a 2,5-chlorinated ring for the reader.)
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