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ABSTRACT
The metabolism of two PCB congeners. 2.3.3'.4.4'-pentachloroblphenyl (PeCB) and 3.3°.4.4"-tetrachiorobl-
phenyl TCB). In mouse Is compared. The TCB s readily metabolized and as much as 85% of the dose is
excreted within five days. Several hydroxylated metabolites were found, both excreted and retalned in
tissues Civer and adipose tissue). However, only 15% of the dose was excreted within the same time from
mice dosed with PeCB. in tissues, high concentrations of unmetabolzed PeCB were found. In faeces.
hydroxylated metabolites were detected.
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INTRODUCTION
2.3.3 A4’-Pentachloroblphenyl (PeCE). Is an abundant PCB congener in commercial PCB mixtures (1) and
In environmental samples, eg cod and seal (2). PeCB, containing one chloring-atom in an ortho-position
(1-0rtho-PCB), Is structurally quite simllar 10 the noxlous 3.3°.4.4'-tetrachioroblphenyl (TCB). which belongs to
the group of co-planar PCBs. Theso PCBs bind to the Ah-receptor and have toxic effects similar to those
of TCOD. TCB Induces the enzymes aryl hydrocarbon hydroxylose (AHH), ethoxy-resorufin O-deethylase
(EROD) (3). has dffinity for the Ah-receptor (4) and is teratogenic (5). PeCB can induce AHH and EROD
and hos a certain affinity for the Ah-receptor. although less effective than TCB (6). In a reproduction study
in mink, 1-ortho PCBs, where PeCB is the major congener, were shown to have significant effects on the
number of pups born (7). These resutts request further studies to be made on the biological effects and
the metabolism of this compound.

The metabolism of TCB has been thoroughly investigated In rats (8.9). We have previously reported
on the metabolism on TCB In the mouse (10) and will here report the distribution and metabolism of PeCB
In comparison with TCB.

MATERIALS & METHODS
Chemicals: 2.3.3°.4.4"-Pentachloro-(“C)-biphenyl (spec. act 1.0 mCi/mmol) and 3.3".4.4"tetra-(“C)-
chlorobipheny! (1.0 mCl/mmol) were prepared as previously described (11). Solvents used for all analytical
work were of pestickde grade (FSA).

Animals: In both studies. ten female mice (C57 Bl, 20 g) were given an oral dose of the “C-iabelled PCB
(10 mg/kg bw, PeCB: 0.6 pCi and TCB: 0.5 pCi, respectively) . Urdne and faeces were collected dally for
five days and the contents were measured for radioactivity. Liver and adipose tissue were removed and
analyzed.
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Extraction and Clean-up: The analytical proceduros of the presont study are briefly described below. The
method follows in all mgjor parts the procedure usec for analysis of TCB metabolites In excreta and tissues
In mice (10). Any differences of significance for tho clean-up and analysis of PeCB-samples are stated.

The toecal samples from the TCB-dosed mice were pooled to contain faeces from day 1 and 2 (F,,) and
taeces trom day 3-5 (F,,). The coresponding samples trom the PeCB dosed mice were pooled cage-wise
but each day was treated separately. In both experiments livers and adipose tissue, respoctively, wore
poolad from tho ton mice.

All somples were moasured for radioactivity boforo oxtraction. Homogonkzed tissues or faeces were
oxtractod In a Soxhlet apparatus with chloroform:ethanol (i:1, 150 ml) for & hours. Extracts were measured
for radloactivity and subsequently tractionated by GPC, porformed on Blo-Beads $-X3 gel (10). The
samples were eluted from the column with hexane:dichloromethane (1:1. v/v) and fractions (10 ml) were
collected. The radioaciiivity and lipid contents of the fractions were detomnined and the fractions pooled
to consist of @ lipid fraction, a lipldfree metabolite fraction (also containing unmetabolzed PCB) and a
small intermediate traction. The metabolite fraction was concentrated. phenolic type metabolites wore
denvatized with dicwomethane and analyzed by GC/EC and GC/MS.

RESULTS AND DISCUSSION
The relative distdbution of radiolabelled compounds in tissues and excrota from the mice glven PeCB and
TC8. respactively are shown In table 1. The distrdbution was also studied by tapesection autoradlography
(data not shown). Urne from the PeCB-mice has not yet been analyzed. but the amount of radloactivity
has been determined and is shown In table 1.

Table 1. Concentration (dpm/g fresh weight) of radioactivity In liver and adipose tissue from mice dosed
with PeCB and TCB, respectively, and amounts (% of doso) of radiooctivity In excreta aftor five days.

SAMPLE PeCB cB

Liver! 24000 2600
Adip. tissue® 145000 18000
Urine (total® 1 5
Faeces (totai)® 14 80

° Concentration = dpm/g fresh welght.
= Amount = % Of gose.

it s obvious from the data shown In table 1. that PeCB is excreted much slower than TCB. While 85 % of
the dose was excreted from the TCB-dosed mice. only 15% of dose was excreted from the PeCB-dosed
mice. The amount of radiokabelled compound In tissues was also much higher in the PeCB-dosed mice
than In the TCB-mice. The high concentration of radicactivity in tissues of PeCB-dosed mice as compared
to TCB-dosed mice. indicates that PeCB 1o o higher extent than TCB is retained in the body. Labelled
compounds from odipose tissue from both TCB- and PeCB-freated mice were amost quantitatively
extracted. In iiver, >95% of the TCB-de .ed radiooctivity and 80% of the PeCB-derived radioactivity were
extractable in the Soxhiet-extraction. Indicating a certain degree of covalent binding at least in the PeCB-
frected mice. Most of the extrociable PeCB-derived radioactivity (92% and 98%, in liver and adipose tissue,
respectively) eluted in the GPC metabolite fraction. The comresponding values in the metabolite fraction for
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the TCB-treated mice wore 66% and 84%. respectively, for liver and adipose tissue. while the rest eluted in
the lipid fraction. In faoces, an average of 60% of the radiooctivity was extraciable with the Soxhlet-
extraction method. In comparison, more labelled mcterial was extractable from faeces the first day.
Indicating the presence of unabsorbed PCB. Towards the end of tho experiment, an increasing proportion
of the extractable radloactivity eluted together with the liplds (Table 2), indicating the presence of
Iipophilic conjugates formed from PeCB. Simikar results In faecal samples, os well as in fiver and adipose
tissue. have previously been reported for TCB (10).

TABLE 2. The relative distribution of radloactivity in the pooled GPC-fractions from faecal samples from
PoCB- and TCB-dosed mice.

GPC FRACTIONS
SAMPLE % OF DOSE LPID  INTER- METABOUTE
MEDIATE

Day } 6 2 1 97
Day 2 3 12 7 81
Day 3 2 13 7 80
Day 4 2 25 27 48
Day & 1 29 22 49
1C8:

Day 1-2 61 25 13 62
Day 3-5 12 12 57 25

By comparison with authentic reference compounds (GC/MS). a number of metabolites of the
samples from the TCB mice were determined (10). The identified metabolites of TCB were S-hydroxy-
3,3’ A4’ -tetrachiorobiphenyl (Udne (U). Adipose tissue (A), Faeces (P). 4-hydroxy-3.3° 4.5'-tetrachiorobiphenyl
(F. Liver (L). U. A). 6-hydroxy-3.3°.4.4"tetrachiorobiphenyl (F, U. A) and 2-hydroxy-3.3’ 4.4'-tetrachloroblphenyl
(U. traces). Also two dihydroxy-tetrachlorobiphenyls, one dihydroxy-trichiorobiphenyt ard one hydroxy-
trichloroblphenyl were present as Indicated by GC/MS. Unmetabolized TCB was present In all samples (10).

GC/MS analysts of the samples from mice dosed with PeCB indicated several hydroxylated
metabolites in the faecal samples. Two of those have been identified. by comparison with authentic
referance compounds by GC/MS, as 5-hydroxy-2°.3.3".4.4"-pentachlorobiphenyl and 2-hydroxy-2°.33°.44'-
pontachiorobiphenyl. In adipose tissue only unmetabolized PeCB was found. while in Iiver the presence of
small amounts of two hydroxy-pentachiorobiphenyls was Indicated. Additional anatysts (GC/MS) [s In
progress and wilt be reported at the presentation of this paper.

From the data In table 1. it is obvious that PeCB is metabolzed much slower than TCB. This may be due to
a higher chemical stabllity but also to the fact that TCB and PeCB are partly metabolzed by different
enzymes (6).
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