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Tissue Retention of Hydroxy and Methylsulfonyl Metabolites of
2, 2, 4, 4-Tetrachlorobiphenyl in Rats

Koichi HaracucHr and Yoshito Masupa
Daiichi College of Pharmaceutical Sciences, 22-1 Tamagawa-cho, Minami-ku, Fukuoka 815

Yoshihisa KaTo and Ryohei KiMura
School of Pharmaceutical Science, University of Shizuoka, 52-1, Yada, Shizuoka 422

Abstract Previously, we have identified a large number of methylsulfonyl metabolites in tissues
of mink treated with Clophen A50. Most of them were found to be derived from CBs with a 2,
5- dichlorophenyl or a 2, 3, 6~ trichlorophenyl ring. It is further necessary to investigate if CBs
with a 2, 4- dichlorophenyl ring could be biotransformed to the sulfur-containing metabolites in
animals.

In the present study, 2, 2’, 4, 4-tetrachlorobiphenyl (TCB) was administered i.p. to rats, and
liver, lung, kidney, adipose tissue and blood were analyzed for the unchanged CB and its
metabolites. Both hydroxy and methylsulfonyl metabolites were detected in all tissues analyzed.
Major metabolites were identified as 3-OH-2, 2°, 4, 4£-TCB, 5-OH-2, 2’, 4, 4-TCB, 5-MeS0,-2,
2’, 4, 4-TCB and 6-MeS0,-2, 2’, 4, 4-TCB. Total level of the four metabolites was estimated to
be 1.5 ug/g wet weight in the liver, corresponding to similar level of the unchanged CB. The
concentration ratios of 3-OH- to 5-OH-TCB and 5-MeSO,~ to 6-MeSO,-TCB were about 2:3
and 2: 1, respectively, in liver and kidney. These results indicate that CBs with a 2, 4-dichloro-
phenyl ring can provide both hydroxy and methylsulfonyl metabolites that are retainable in
tissues of rats.
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Fig.1 ECD gas chromatograms of extracts from liver (A) and lung (B) of rats treated with 2, 2, 4,
4-TCB.
Table 1 Identification of methylated derivative of hydroxy metabolites (I and II) in liver
of rats dosed with 2, 2’, 4, £-TCB.
GC retention time m/e Relative abundance (%)
(relative to IS) M M-15 M-43 M-113
I (methylated) 0.4499 320 78 20 22 10
II (methylated) 0.4772 320 80 15 25 32
3-MeO-2, 2, 4, £-TCB 0.4502 320 77 18 28 10
5-Me0-2, 2, 4, 4-TCB 0.4775 320 80 12 33 35

IS : internal standard, 3-MeSO,-4-Me-2°,3",4’,5,5’-pentaCB
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Fig.2 EI mass spectra of metabolites I, II, [l and IV in liver extract.

Table 2 Concentrations (ug/g wet weight) of unchanged CB and its metabolites in tissues
of rats treated with 2, 2°, 4, 4-TCB.

~ compounds Liver Lung Kidney Adipose
3-OH-2, 2, 4, 4-TCB 0.46+0.11 0.121+0.05 0.21+0.09 ND
5-OH-2, 2’, 4, 4-TCB 0.61+0.23 0.44+0.14 0.33£0.16 ND
ratio (3-OH/5-OH) 0.75 0.27 0.64 -
6-MeSO,-2, 2’, 4, 4-TCB 0.13£0.05 0.01£0.01 0.11+0.04 0.35+0.13
5-MeSO0,-2, 2’, 4, 4-TCB 0.28+0.09 0.37£0.13 0.29+0.10 1.08+0.32
ratio (6-MeS0O,/5-MeS0,) 0.46 0.03 0.38 0.32
unchanged CB 1.3440.42 1.30+0.36 1.00+0.33 113+41.7
total metabolites 1.48+0.48 0.94£0.33 0.9410.39 1.43+0.45
ratio (unchanged CB/metabolites) 0.91 1.38 1.06 79.0

Values are means=*S. E. for four rats.
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