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ABSTRAa 

The metabolism of two PCB congeners. 2.3.3'.4/4'-pentachloroblphenyl (PeCB) and 3.3'.4/l'-tetrachlorobl-

phenyl (TCB). In mouse b compared. The TCB Is readily metabolized and as much as 85% of the dose Is 

excreted wtthin five days. Several hydroxylated metabolites were found, both excreted and retained In 

tissues Olver and adipose tissue). However, only 15'*. of tho dose was excreted v^thln the same time from 

mfce dosod wtth PeCB. In tissues, high concentrations of unmetabolized PeCB were found. In faeces, 

hydroxykjted metabolites were detected. 
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INTRODUCTTON 

2.3.3'/).4'-Pentachloroblphenyl (PeCB). Is an abundant PCB congener In commercial PCB mixtures (1) ar>d 

In environmental samples, eg cod and seal (2). PeCB, containing one chlorine-atom In an orfho-positlon 

(l-or/Aio-PCB). Is structurally quite similar to the noxious 3J'.4.4'-tetrachk3roblphenyl CTCB). whk;h belongs to 

the group of co-ptanor PCBs. These PCBs bind to the Ah-receptor and hove toxic effects similar to those 

ot TCDD. TCB Induces the enzymes aryl hydrocarbon hydroxylase (AHH). ethoxy-resonjfin O-deethytase 

(EROD) (3). has affinity for the Ah-receptor (4) and is teratogenic (5). PeCB can induce AHH and EROD 

and tios a certain affinity for the Ah-recoptor. although less effective than TCB (6). In a reproduction study 

in mink, 1-or/ho PCBs. where PeCB is ttie major congener, were shown to have significant effects on ttie 

number ot pups bom (7). These results request further studios to be made on the blologteal effects and 

tho metabolism of this compound. 

Tfie metabolism of TCB hos been thoroughly investigated In rats (8.9). We have previously reported 

on the metabolism on TCB in tlie mouse (10) and will tiere report the dtstributton and metabolism of PeCB 

In comparison with TCB. 

MATEtlALS a MEDIODS 

Cliemlcals: 2.3.3'.4>)'-Pentachloro-("C)-blphenyl (spec, oct 1.0 mCi/mmol) and 3.3'.4.4'-tetro-("C)-

chloroblphenyl (1.0 mCl/mmol) were prepared as previously described (11). Solvents used for aD anoiytteal 

worV were ot pesticfcle grode (FSA). 

Animals: In both studies, ten female mk;e (C57 Bl. 20 g) were given an oral dose of the "C-k3belled PCB 

(10 mg/kg bw, PeCB: 0.6 IJCI and TCB: 0.5 uCi, respectively) . Urine and faeces were collected dolly for 

five days and the contents were measured for radioactivity. Liver and adipose tissue were removed and 

analyzed. 
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Extraction and Cleun-up: The analytical ijrocoduros of tho present study are txietly described below. Tho 

mottiod follows In all major parts tho procedure usee for onalysis of TCB metabolites In excreta and tissues 

In mice (10). Any dtfforoncos ot slgnrtk^ance for the clean-up and analysis of PeCB-somples arc stated. 

Ttio toecal samples from the ICB-dosed mice wero pooled lo contain faeces from day 1 and 2 (F,.,) and 

faeces from day 3-5 (F^^). The corresponding sampkss from the PeCB dosed mice were pooled cage-wise 

but each day wos treated seporatoly. In txj lh experiments livers and adipose tissue, rospoctively. wore 

pootod from tho ton mice. 

All samples woro moasurod for radlooctivlty txiforo oxtractton. Homogonlzod tissues or foocos were 

extracted In a Soxtilet apparatus with chtoroform:ethanol (1:1. 150 ml) for 5 hours. Extracts were measured 

for radkjoctlvtfy and subsequently fractionated by GPC. porfomiod on Blo-Boads S-X3 gel (10). Ttio 

samples were elutod from ttie column with hexane:dlchloromethane (1:1. v/v) and fracttons (10 ml) wore 

collected. The radloocltlvtty and llpkj contents of the fractions were detormtned and ttie frcactions pooled 

to consist of a lipid froctlon. a lipWree metabolite fraction (also containing unmolabollzod PCB) and a 

small Intermedkjte tractksn. Tho metat»llte fraction was concentrated, phenole type metabolitos wore 

dertvattzed with diozonriethano and analyzed by GC/EC and ( ^ /MS. 

RESULTS AND DISCUSSION 

The retattve distribution of radlolabelled compounds In tissues and excreta from the mice given PeCB and 

rC8. respectively are s l̂Own In table I. Ihe disfrlbut/on was also studied by topesoctton aLrforodtography 

(data not shown). Urine from Ihe PeCB-mlce has not yet been analyzed, but tho amount of radkxictivity 

tios been detemiined ond Is shown In tat>le 1. 

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

SAMPLE PeCB TCB 

Llvei" 24000 2600 
Adip tissue" 145000 18000 

Urine (totaD° 1 5 
Foeces (total)" 14 80 

° Concentration = dpm/g fresh welgfit. 
• Amount = lb Of close. 

n Is obvkxjs from the data shown In table 1. fhat PeCB is excreted much slower than TCB. Wtifle 85 % ot 

the dose wos excreted from the TCB-dosed mice, only 15% of dose was excreted from the PeCB-dosed 

mtee. The amount of rcjdtokDt>elled compound In tissues was also much higher in the PeCB-dosod mice 

ttian In the TCB-mte. The high concentration of rodtooctivily in tissues of PeCB-dosed mice as compored 

to TCB-dosed mice. Indicates ttiat PeCB to a higher extent than TCB is retained in Ihe body. Labelled 

compounds from odipose tissue from both TCB- ond PeCB-treated mice wore almost quantitatively 

extrocted. in Itver, >95% of the TCB-de .ed radioactivity and 80% of ttie PoCB-denved radkjactlvlty were 

oxtroctable In the SoxhIet-exttoctlon. Indicating a certain degree of covalent binding at leost in the PeCB-

trecrted mk;e. Most ot the extractable PeCB-dertved radioactivity (92% and 98%. in liver and adipose tissue, 

respectively) eluted in the GPC metabolite fraction. The corresponding values in the metabolite fractkjn for 
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the TCB-treated mice woro 66% and 84%. rospectrvely. (or liver and adipose tissue, while the rest eluted In 

tho lipid fraction. In fooces. an average of 60% of the radioactivity was extractable v/lth the Soxhlet-

extraction method. In comparison, more tabelled mcterral was oxtroctable from faeces Ihe first day. 

lndk:ating the presence of unabsortsed PCB. Towards the end of the experiment, an increasing proportion 

of ttie extractable radioactivity elutod together with the lipids (Table 2). indicating tho presence of 

llpopNIk; conjugates formed from PeCB. Simitar results In faecal samples, at well as In liver and adipose 

tissue, have prevtotisly been reported for TCB (10). 

T/kBLE 2. The rekjtlve dlstrlbutkjn of rodloactMlY in the pooled GPC-fracttons from faecal samples from 
PoC8- and TCB-dosed mice. 

SAMPL£ 

Day 1 
Day 2 
Day 3 
Day 4 
Dav5 

% OF DOSE 

6 
3 
2 
2 
1 

61 
12 

UPID 

2 
12 
13 
25 
29 

25 
12 

GPC FRACmOf'JS 
INTER
MEDIATE 

1 
7 
7 

27 
22 

13 
57 

METABOLITE 

97 
81 
60 
48 
49 

62 
25 

TCB: 
Day 1-2 
Day 3-5 

By comparison with authentic reference compounds (GC/MS). q numtjer of metabolites of the 

samples from the TCB mfce wore determined (10). The Identified metabolites ot TCB were 5-hydroxy-

3.3'/4/4'-tetrachk3noblphenyl (Urine (U), Adipose tissue (A). Faeces (F)). 4-hydroxy-3.3'>«.5'-tetrachloroblptienyl 

(F. Liver (L). U. A). 6-hydroxy-3.3'.4.4'-tetrachloroblphenyl (F, U. A) and 2-hydroxY-3.3'4.4'-tetrcx;hloroblphenyl 

(U. traces). /Vlso two dlhydroxy-tetrachlorobiphenyls. one dihydroxy-trichlorobiphenyt a r d one hydroxy-

trtchkjroblphenyl were present as Indicdted by GC/f./IS. Unmetabolized TCB was present In all samples (10). 

GC/MS analysis of the samples from mice dosed with PeCB indcoted several hydroxylated 

metalxjiltes In ttio faecal samples. Two of ttiose have been identified, by comparison with cuthentk: 

reference compounds by (^/fvlS. as 5-hydroxY-2'.3J'.4/4'-pentachtorobiphenyl and 2-hydroxy-2'.3;3',4>»'-

pontachkxotilptienyl. In adipose tissue only unmetabolized PeCB was found, while In liver the presence of 

small amounts of two hydroxy-pentachloroblphenyls was indicated. Additional analysis (GC/MS) Is In 

progress and will be reported at the presentation of this paper 

From ttie data In table 1. It is obvkxjs that PeCB is metabolizod much skswer than TCB. This may be due to 

a Ngfier cliemical stability but also to the fact that TCB and PeCB are partly metabolized by different 

enzymes (6). 
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