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ABSTRACT 

Aflcr .1 single intrapori ton,iI injection of = 0.01-5.0 ^g 2,3,7,8-TCDDAs t>ody weight, tROD 

induction, growth inhibition and severe Liver and spleen lesions were observed. Carps are 

more sensitive to 2,3,/,8-TCDD than Rainbow :rour, based on lethality (respectively 60 and 

20X 12 wunks after a <io!;c of 'J /ig/kg) and st.rongcr EROD induction (e.g respectively ^0 and 

7 times induction 3 weeks after a f.io.'.c of 0.5 ^g/kg) . 

INTRODUCTION 

The global di.'itribiitlon ot halogenated polycyclic aromatic hydrocarbons, like PCDDs, PCDFs 

and PC B.S, has been well established. Especially in the aquatic environment large quantities 

of these corapounds have concentrated in the freshwater sediment. From this sediment those 

low soluble compounds aie gradually dissolved in tho waterphase, from which they can easily 

accumulate in aquatic org.ini uns. Although fi sh and other aquatic organisms are exposed to 

these chemicals, littlc' is known ,ibout the tonLcity and mechanisms of action of PCDDs and 

related corapounds in fish in compaiisi on with raamraalian species. 

From laboratory and environmenin1 studies it is reported, that accumulation of PCDDs, PCDFs 

and planar PCBs in fish is assuciaied with a strong and prolonged induction of cytochrome 

P-^50I related activities. Alt huugh this type <if enzymatic aclivity pro^-ides a sensitive 

parameter for exposure ol the Iish to these compounds, its possible use and toxicological 

relevance has not yet been established (1). 

At our insrituie toxicity .".ludirs with several fish species are now in progress, to 

determine a possible (noncjiusal) iclationship between this type of enzyme induction and 

loxicol ogical effects. In this paper we compare the resul r.s from two dose- response studies 

with Rainbow Trout and Carp using 2.3,7,8-TCDD as toxic agent. 

•^Correspondent 
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KXPKI.I1ENT,\I. 

Rainbow ti'oul (45.8 ± 10.9 gran-.) ,ind Carp (99.8 ± 23.0 gran) rî c.Mvcd a sinf.lc i p. 

injection of = 0.01, O.Ob, 0.1. 0.5, 1.0 and 5.0 ^g 2.3, /. 8-TCnD/kf, Ijody uoighL uilh 

peanut oil used as vehicle. Peanut oil was used as control. The GCMS analyses of tho oil in 

order to determine the exact dose is still in progress. EtCccLs on spleen, liver and l>ody 

weight gain were monitored for periods of 3, 6 and 12 weeks (n-b). In addition tot.il 

cytochrome P-450 content and the EROD activity in the liver wore determined (2,3). In t!ie 

Carp liver the EROD activity was determined 1 week after dosage. As molar extinction 

coefficient for resorufin was used 73 mMol'^cra"^ (4). 

RESULTS 

Based on lethality, the Carp seems to be more sensitive to 2.3,/,8-TCDD than the Rainbow 

Trout. The lethality for Carp was 60X. starting 6 weeks after dosage of the highest 

concentration, while only 20 X of the Rainbow trout died in week 12. 

CUnical toxicological effects were also more severe for the Carp than for Rainbow Trout. 

Carp exposed to 0.5 /igAg exhibited cutaneous hemorrhages in the caudal fin after 3 weeks. 

Fish dosed with 1.0 /igAg showed also hemorrhages in the tins as well as the side line 

system. The group which received 5 lig/Vg exhibit the same gross pathology as the 1 (ig/kg 

group, but more severe. Their behaviour was apathetical, but after an external stimulus 

they got very nervous. This was in contrast with flsh exposed to a lower dosage or 

controls, which were very tame. In addition to the clinical effects stated above flsh from 

this dose group had sunken eyes, swelled gills, no appetite and therefore had lost weight 

after '. weeks. These Carp retained this physical bad condition until week 12, but in this 

last week a slight recovery occurred. Another external observation was a dose related 

reduction In the healing process of the caudal fin. Caudal fins were cut to mark Individual 

fish in these experiments. Control flsh rcco.vered caudal fin size and shape usually after 3 

weeks, while this process was almost absent for the highest dose group. 

The Rainbow trout is a raore nervous animal, the corttrols as well as the treated organisms. 

After 9 weeks the highest TCDD dose caused listlessness. head up swimming and the animals 

changed to a darker colour. Beginning at a dose level of 0.5 /ig/kg hemorrhages in the fir̂ .s 

and muscles were found after 6 weeks. No lack of appetite was found in this fish speciis 

caused by 2,3.7,8-TCDD. 

Three weeks after dosage a reduction In body weight gain was observed for Carps dosed with 

0.5 iig/kg. After 6 weeks the Carp as well as the Rainbow trout In tho groups receiving a 

dose ot b /igAg showed significant growth Inhibition. In week 12 no significant grow-.h 

reduction occurred; an effect which might be contributed partly to the elimination of this 

corapound during this 12 week period. 

Histopathological evaluation of the liver and spleen indicated, that both can be considered 
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ar, target mginn;; (or iht; efforts ol Lhesc compounds. In the Rainbow trout the relative 

splfjen wr;î',ht is enlatgr-d at doi.f levels from 0.01 to 0.1 /ig/kg, while in the Carp this 

effect is Ic-̂ s pronounced. In contrast, an increase in the relative liver weight is a more 

pronounced plienoraenon in Carp than in the Rainbow trout. Histopathological examination of 

the Rainbow trout Liver demonstrated an Lncrea.sp in mononuclear inflammatory cells (>0.01 

/ig/kg), scattering of hepatocytes (>0,1 /xg/kg) and degenerative processes, such as focal 

coagulation necrosis (>1 /(g/kg) after 6 and 1? weeks. After 3 weeks congestion and 

accumulation of erythrocytes could clearly be observed in the spleen of the Rainbow trout 

beginning at a dose level of 0.05 /ig/Kg after 3 weeks. This congestion is thought to be the 

mor.t Likely causti of the spleen wcLgl\t ii\cri;asc observed at lower dose levels. Recovery of 

the spleen was seen at the lower dose Levels after 12 weeks. At higher dose levels (>1 

'^RAR) persistent depletion of lyraphocytos was observed frora ^ weeks. A detailed 

description of the histopathology will be published separately. 

The KROD activity in the Corp was already induced at a dose level of 0.05 /igAs lifter one 

week. In week 3 an induction of approximately 60 times was still found at a dose level of 

0.5 /igAg ^" Rainbow trout the EROD activity was induced at a dose level of 0.5 /ig/kg, 

circa 7 times. This higher response of EROD in Carp liver is observed for all dose levels. 

Significant induction of EROD occurred in the Carp one week after a dosage of 0.05 /ig/kg 

and higher. After '.i weeks EROD activity is significantly induced in Carp treated with 0.1 

/igAg- Based on these results it seems possible that in the Rainbow trout treated with 

concentrations lower than 0.5 /igAS ^^^ maximiim in EROD induction has already been passed 

after a 3 week period. 

DISCUSSION AND CONCLUSIONS 

Cytochrome P-'!<50l related activities, EROD, can easily be induced in the Carp as well as 

the Rainbow trout. A strong, prolonged and dose related induction of EROD activity was 

still found at doses of 0.1 /ig/kg (Carp) and 0.5 /igAs (Rainbow trout). At these levels 

severe pathological lesions were also observed in the liver and spleen. 

From these studies it is concluded that some fish species, such as the Carp, can be equally 

sensitive towards the toxic and biochemical effects of these compounds as some mammalian 

species, like the guinea pig and some mouse strains. This conclusions are in agreement with 

the results of Kleeraan (5). 

The lesions in the liver and spleen of the Rainbow trout are in agreement with those 

described earlier, as well as the critical dose of circa 1 /igAfc (6); fish dosed with raorc 

than 1 /igAg showed severe clinLcal toxicity, did not eat and sorae died. 

At dose levels for wbich significant induction in EROD activity is observed, immunological 

and hepatotoxic effects can still be observed for the Carp as well as the Rainbow Trout. 

The coincidence of cytochrome P-^501 induction and the observed toxic effects in both fish 
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species does not. liave to be cju.'ially ii:lated. However, as in soiin mamm.i] ian species il 

might be possible that ttiis correlation between biochemical and I nxi col oĵ j cil effects in 

iish is also caused by an initial binding t.o a common (Ah-VJ tcctpt.or. In view of the 

observed coincidence between cytochrome P-4501 Induction and hepatotoxic .ind immiinolô îcal 

effects, enzyme induction might, be useful in the future as a .-ici cTti! ng metiiod for nqu.itic 

pollutiofi of planar chlorinated aromatic hydrocarbons. However, its specificity should lie 

subject of further research, as some polycyclic aromatic hydrocarbons c,-tu induce similar 

cytochrome P-4501 activity in fish at high doses. In view ot the higher sensitivity of the 

Carp for 2.3.7.8-TCDD. based on lethality, the stronger induction of KROD and the Dutch 

ecological situation, this species appears to be more suitable tor screening purposes In 

the Netherlands. 
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