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Abstract: 
l h e excretion and t i s s u e d i s t r i bu t i on of rad ioac t iv i ty derived fron ^^C-3 , i , -

3 ' ,4 ' - tetracii lordbiphonyl (TCB) was determiried in fonale wis ta r r a t s a f te r scjaratre or 
COTbincd ora l dosage with 2 , 4 , 5 , 2 ' , 4 ' ,5'-hexachlorcbiphenyl (HCB). Ncithca: the ex
cre t ion nor the d i s t r ibu t ion of rad ioac t iv i ty of the label led TCB were affected by the 
presence of HCB. 

Introduction: 

The general peculation, especially the human infant, is exposed to polychlorcbi-

phenyls (PCBs) as a mixture of coplanar anS nonplanar octqenors. Highly toxic coplanar 

PCBs rqiresent only a minor percentage of PCBs present in loothers' mil);, while non

planar congeners with a relatively Icwer toxicity are the most abunrdant (1,2). K m W " 

ledge about possible interactive effects between coplanar ard nonplanar PCBs is essen

tial for risk assessment of exposure of the infant to PCBs in the diet. Recent stixlLes 

on the induction of arylhydrocarixm hydroxylase (AHH) and ethoxyresorufin O-deethylase 

(EROD) indicated that the pretreatment of rats with 2,4,5,2',4',5'-hexachlorctoiphenyl 

(HO) had a synergistic effect on AHH ard EKDD induction by the coplanar 3,4,5,3',4'-

pentadilombiphenyl ard 3,4,5,3',4',5'-hexachlorobiphenyl (3) as well as with 2,3,7,8-

tetradilorodlbenzodioxin (4). Tto investigate the influence of a nonplanar PCB on the 

distirilxitian ard excretion of a coplanar oorqener, the toxicokinetics of the coplanar 

3,4,3',4'-tetrachlorobiphenyl (TCB) were studied in the rat with ard without the 

presence of nonplanar 2,4,5,2',4',S'-HCB. Changes in the kinetics of TCB due to the 

presence of HCB o c u l d affect the toxicity of the coplanar congener. 
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Materials ard Methods: 

Animals: Four groupo of 3 female virgin Wistar rats (10-12 wk old) were housed 

iidividually in metabolic cages. The rats were dosod by gavage according to the fol

lowing n^ime: 4 groups with ^''c-TCB, 0.'/5 KDq/kg, 1 imo l / i o} , oonbinod with 0, 1, 10 

ard 100 imol urUabollod HCE/kg, dissolved in c o m oil (2 ml/kg). The excretion of 

radioactivity in the urine ard fooes was followed daily for 7 days for all grcups, 

after which the animals were bled via the aorta and sacrificed. Ihe conoentration of 

TCB-derived radioactivity was detemined in various organs of the animals who received 

only 1*C-TCB and those who received the ocoibinad dose of 1 t o o l l^c-TCE/kg with 100 

fatal HCB/kg. Radioactivity in the plasma was neasured for all gronM. 

Determination of Radioactivity: ^^C radioactivity in the organs was determined by 

buunlJXI the sanples in a Packard sanple oxidizer, Model 307, to produce 1''002. Plasma, 

urine and Soluene digested feces hcirogenates were directly anfkled to the scintillation 

liquid. The sanples were analysed with a Wallac Model 1410 scintillation counter. 

Results: 

After 7 days, approodmately 82 percent of the TCB-derived radioactivity was 

excreted in the feces ard 3 percent in the urine frcm the rats in all 4 dose groups. 

Figure 1. Cumulative fecal excretion of "c-TCB derived radioactivity fron female 
Wiatar rats (n=3) after an oral dose of 1 l a o l l^C-TC^kg ( ) aid 1 imo l "c-TCB/kg 
oajbined with 100 unci X S / V g ( ). 

lhe excretion of radioactivity fran ^^C-TCB was similar when the ccnpcuid was dosed 

iidividually or in oanbination with HCB (figure 1). The tissue distribution of radio

activity on day 7 for each oaipound 'was not significantly affected by ocmbined dosage 

(table 1). There was a slight but consistent increase in "c-TCB derived radioactivity 

in the plaana which correlated well with the logarithm of the increasing sinultanecus 

doae of HCB (RXi.99). 
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Table 1 

Tissue Distribution of TCB-Derived Radioactivity in Fenale Wistar Rats 7 Days After an 
Oral Dose of 1 lanol l^C-TC^kg 

Percentage of Dose in Tissue 

DoGc Grtxp 14C-TCB (1 (mol/kg) 14C-TCB (l^imol/kg) 
-I- HCB (100 i tumol/iaj) 

Tissue 

plasma 

uterus 

liver 

kidneys 

thymus 

brain 

thyroid 

skin 

nuscle, skeletal 

abdominal 

carcass 

fat 

0.223 

0.013 

0.205 

0.023 

0.006 

O.OOS 

0.001 

0.882 

0.791 

1.042 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

2.729 + 

o.ios'' 

0.003 

0.018 

0.007 

0.005 

0.002 

0.514 

0,749 

0.370 

0.924 

0.290 + 

0.014 + 

0.189 ± 

0.020 + 

0.003 ± 

0.003 + 

0.001 

0.367 + 

0.546 ± 

0.752 + 

0.088 

0.003 

0.040 

0.006 

0.001 

0.001 

0.081 

0.324 

0.393 

1.805 + 0.741 

Note: Data are expressed as means + SD (n=3). The following assunptions ware made: 
plasma as 4% of body weight, skin as 10% of body weight and skeletal nuscle as 40% of 
body weii^t. 

Discussion: 

It appears that HCB has little effect on the excreticn and tissue distribution of 

TCB derived radioactivity at the dose levels used in this study. In stulies with the 

industrial PCB mixture Kanechlor, the whole body half-lives of tha ccngeners in the 

mixture were similar to those reported in studies in irfiich Individual PCS oongeners 

were used (6). However, since TCB is readily metabolized In rats (7), total radio

activity maasuranents do not reflect dian^as in the relative n i a a rA or natura of 

metabolites fonned. The increase of ̂ ^C-TCB derived radioactivity in the plasna with 

an increasing sinultanecus dose of HCB could be due to enhanced Induction of the 

microsanal monooxygenase systen re^xxisible for the netabolian of TCB by the presence 

of HCB, sinoe the pretreatment of rats with HCB leads to enhanced induction of WDD 

and AHH activity by coplanar PCBs (3). E K » activity is strongly correlated with TCB 

metabolism in hepatic microsones prepared from male Sprague-Dawley rats (5). An altar^ 

native explanaticn for the increase In radioactivity in the plasma is that TCS and its 
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mcbibolitcs arc dicplnoixl from binding s i t e s in other t i s sues by IICB and thus r e d i s 

t r ibuted into the plasna. A metaboli te of Id ) , 4-OH-3,S,3' ,4'-tctractilorobiF/icnyl, i s 

in par t responsible for the reduction of tliyroid liomonc (T^) in r a t plasma by the 

d i rec t displaocment of T4 frcm the binding s i t e on i t s t ransport prote in (8 ,9 ) . There

fore an in te rac t ive ef fec t of oaitoinod cxpoGure of TCB with other PCB congeners, 

oGpocially on metaboli to-relatcd t ox i c i t y , e .g . plasma thyroid hormone reduction, can 

rwt be excluded. An examination of plasma TCB metabolite pa t t e rns and tho l eve l s of 

thyroid hormone a t e a r l i e r t i n e poin ts may reveal an effect of ooitoinod dosage. 
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