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ABSTRACT 

Groups of 6 fenale rats were maintained for 13 weeks on diets containing both, 
12348-Pea)F (5500 ppb) and 23478-PeCOF (2 or 20 ppb). Each compound was also 
administered singly, at the sane dose levels. Animals fed the 20 ppb 23478-
PeCDF diet (with or without 12348-Pea)F) gained significantly less weight than 
controls. Thymus and liver weights were affected significantly also only in 
these two groups with the effect tending to be sore pronounced in the group 
receiving lioth compounds. Other toxic endpoints investigated (histopathology, 
hematology) did not hint at any additional effect of the nontoxic iscmer. 
Kinetics of the two isomers, as expected, differed substantially: About 50 to 
57 1 (of the total dose) of 23478-PeCDF, but only 0.0001-0.0005 1 of the 
12348-PeCOF was retained in the livers of the rats. Liver retention of the 
toxic isoaer was not affected by coachrini strati on of the comparably large 
doses of 12348-PeCOF. Adipose tissue levels of 23478-PeCDF were Insignificant
ly higher in animals receiving both compounds. On the other hand, concentra
tion of 1234B-PeCDF was decreased to about 1/10 upon coadministration of 
23478-P6C0F, most likely the result of an enzyme induction by the 23478-PeaiF. 
These findings indicate that the toxicity of the toxic 23478-PeCDF is not 
likely to be nodulated by even large amounts of the nontoxic congener. The 
ability of the liver to netabolize such congeners seem to be changed by 
23478-PeCDF. 

INTROOUaiON 

Additive toxicity of the single constituents of a mixture of PCDOs/Fs is a 

prerequisite for the currently applied TEF-concept. Soae limited evidence for 

this has been provided by the study of Pluess et al. [13. who fed a mixture of 

toxic congeners to rats. However, partial antagonism of sone compounds, e.g. 

6-substituted-1,3,8-trichlDrodibenzofurans 12] or Aroclor 1254 [3] towards 

2378-TCDD-mediated effects, such as enzyme induction, porphyria or immuno

suppression has been reported and thus such effects night have to be con

sidered in the current exposure situation. 
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In the present study we investigated possible effects of 12348-PeCDF, an 

isomer that is comparatively nontoxic [1], on the toxic action of 23478-PeCDF. 

In order to be able to detect such effects, the nontoxic isomer was admini

stered in large excess (275:1 and 2750:1) for 3 months to rats (Iva:SIV 50 

(SD), 6 ?/ group). 

RESULTS 

Fig. 1: Average feed consumption/rat. Fig. 2: Height development of ra t 
maintained on die ts as indicated. 

1 2 
[Months] 

1 2 
[Months] 

Table 2; Tezainal body and organ i^ights 

D«M Bfonp 

Cohtrol 

1234a.p»C0F SSM ug/kg Fud 

2J47S-P*C0F Isw 1 iignig Fwd 

»47S-P«CDF hlgli to ugng FMd 

MU Itrm 12]4I-P«CDF SSOO pgAg Fnd 
23«TI-P>CDF 1 uglkg FMd 

MK bigti I234>-P*C0F SSOO iig/kg FMd 
2347t-P<CDF 21 ugAg FMd 

B«l , 

922112 

30Gt1« 

3 0 4 t i g 

270121(• 

3011:24 

272110(4 

Thyimit 

0.4710.10 

0.4310.0* 

0.4310.07 

0.2210.04 (1 

0.40l0.0t 

a . l t lO.04 (1 

LiTar 

10.511.1 

10.210.7 

10.810.6 

11.310.7 

is.eio.o 

11.710.• 

SpiMn 

0.4910.05 

0.4510.OS 

0.4610.07 

0.S11D.D7 

0.4710.07 

0.5410.07 

KIdinr 

2.110.2 

l . t t O . I ( 1 

1.9t0.1 (1 

l . t l O . I (b 

i . e i o . 2 ( t 

1.010.1 

Haan 

O.OIIO.OO 

0.6410.09 

0.6210.04(1 

0.7710.06(1 

0.6410.04 

0.6110.1 

(ta : Ugnincanlly dl l f tnM fran Conlrol, U-Tnl, 2 « sO.OS 
(a : Slgnlllcanlly dllfaranl Iroai Conlrol, U-T«l, 2 . sO.OI 
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Tissue residuesi 

Table 2: Average concantrat lon of 12348- and 23476-PeCDF in l i v e r and adipose t i s s u e (ng/g wt weight), 
l i ve r r e t en t ion (* of t o t a l d o s e / l i v e r ) , and l i ve r to adipose t i s sue concantrat lon r a t i o s . 

D O M group 

1234e-P«CDF 3500 (ig/kg Ftad 

23476-PiCDF low 2 )ig/lig Flad 

23471-PaCOF high 20 |ig/kg Faid 

Mix low 12341-PaCOF 5100 |ig/kg Faad 
21476-PaCDF 2 Mg/kg Faad 

Mil high 1234t-PaCDF 5500 )ig/kg Fatd 
2347i-PaCDF 20 pg/kg Faad 

Tol i l Doaa 
IPOl 

• 300 

3.02 

27 . J» 

( 5 7 0 
3.10 

7 8 0 0 
26 .95 

Conoanlrat lon 
L lvar Fal 
[ng/ol Ing/gl 

1.2710.42 

102 .3122.5 

12131313 

4 .311 .1 (b 
101 ,1120.9 

110.S 
12671260 

10 .3616.89 

3.7710.19 

19 .6611.46 

9.1011.05 |b 
4 .1910.26 (a 

1.911.5 (b 
21 .111.5 

Rattnllon In 
mol 

12.014.0 

17411222 

135354.3265 

46 .5112 .0 (b 
17571201 

1015 
1470513160 

Llvar 
[% ol Doaa] 

O.OOOU 

57 .619 .0 

49 .9113 .3 

0 .0009 (b 
56 .716 .1 

0 ,0001 
51 .9110 .6 

LIvar/Fal . 
Conc-Ra l lo 

0 .0910.04 

43.216.9 

61 .6117 .6 

0 .4610.13 (b 
36 .616,7 

0.5 (• 
99 .3114 .2 

(a : Slgnlllcanlly dlHaranl Irom 26476-PaCDF low, U-Tait, 2 oc 10.05 
(b : Slgnlllcanlly dlllarani Irom 12346.PaCDF, U-Taal, 2 o( SO,01 

(*: approxlmala valua 
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Histopathological examination (Conducted by Dr. P. Schneider, Thomae GmbH, 

Biberach, FRG): 

Alterat ions usually seen in the l i ve r (vacuol isat ion, Hp id drop le ts , glycogen 

storage), as well as reduction of the width of the cor t i ca l region of the 

thyoius became apparent in the 23478-PeaF high and the mix high groups. No 

addit ional ef fect of the 12348-Pea)F was noted in the mix high group, nor was 

there any such a l te ra t ion seen in the 12348-Pe(X)F group. 

Hematoloav: 

Terminal blood samples were somewhat lower in hemoglobin and thrombocyte count 

in both 23478-PeCOF high and mix high groups. 

S U H H A R Y 

12348-PeCOF did not influence the tox ic action of 23478-PeCDF upon coadmini

s t ra t ion in 275-or 2750-fold excess, for effects Hke feed consumption, body 

weight increase, terminal body and organ weights, histopathological and 

hematological a l te ra t ions . 

Liver retent ion of 23478-PeCOF was quite high and in agreement with previous 

f indings a f te r subchronic or single dose administration [ 5 , 6 ] , whereas that of 

12348-PGCDF was extremely low. The absence of any toxic e f fect might be due to 

the rapid el iminat ion of th is congener which does not enable a buildup of 

e f fec t ive organ ieveis. 

An in terest ing k ine t ic in teract ion was observed: Fat levels of 12348-PeCDF 

were decreased upon coadministration of 23478-PeCDF In a dose dependent manner 

b%« w w u v • • I W l w ^ . ^ I- i l ^ v a j 1* ' - V r f W i v u a * . i a » . j •"*- i I I M u s, *. • w n %rj b i i ^ % . v n i u . . t ^ , , y , . , , . . i 

(in liver data were inconsistent). This likely was also the cause for the 

lower retention of 23478-PeCDF Itself at the high dose level in both tissues. 

Our results give no evidence for an effect of nontoxic congeners on the toxi

city of 2,3,7,8-substituted congeners. 
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