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Oral Toxicity of Chlorinated Dibenzofurans 1o
Juvenile Atduntic Salmon

- h,
Y. Zitko and MK, Cuon
Fisheries Nasesrch Roard of Canods
lliological Station, Si. Andreswce, N.B.

McMester University, ﬂ-ﬂm.'?nﬁ.
o
Chlorinated dibenzofurans, t in some poly-
chlorinated biphenyl (PCB) preparatfons, are highly
toxic compounds, often lethal ¥n rabbits after a single
oral dose of 0.5-1.0 mg/kyg (VOS et &1. 1970). Chlorin.
ated dibenzofurans were not detectable in high trophic.
Jevel aquatic animals which accumulated significant
quantities of PCB (ZITKO 1972). The tissye levels of
:hoso compounds, assoctated wifth toxfc effects are not
nown.

The present fnvestfgation was undertaken to deter-
mine the tissue levels of chlorinated dibenzofurans
causing mortalfty in juventle Atlantic saImon (Salme
salar).

Dry fish food (trout chow, Purina) was spiked wich
di-, tri-, tetra-, and octachlorodibenzofuran, The
compounds were dissolved fn & swmall volume of benzene,
the solutfon was diluted with pesticide-grade hexane
and mixed thoroughly with the food. The solvent was
evaporated on & rotatory evaporator at 22°C, and the
food was kept fn vacuum (27 pst) overnight at room tem-
perature to remove last traces of the solvent. A con.
trol bateh of food was treated under the same condi-
tions with the solvent only,

Food and fish tissues were analysed as descriped
(ZITXO 1972)., The concentration of di-, tri-, tetra-,
and octachlorodibenzofuran in the food, calculated and
(determined) was 2.7 (2.1), 5.7 (4.4), 2.8 (2.2), and
8.1 (9.7) ug/g, respectively.

Juvenile Atlantic salmon {35 fish) were kept in a
20-1iter fiberglass tank in running water (500 m1/min)
at 10°C, 16-h 1ight, 8-h dark photoperiod, and fed the
spiked food several times a day. A control experiment
using the solvent-treated food was carried out under
the same conditions., Average length of the fish was
10.9 cm, average weight was 10.7 g.

Fish in the control experiment suffered no mortal-
fties whereas median mortatity (LT50) of 120 ¢ 30 days
occurred among fish on the dfet containing chlorinated
dibenzofurans, The experiment was terminated after
140 days and fish still alive (20%) were sacrificed.
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Muscle and gut of fish that died between the B8lst
and 135th day of the experiment, and of fish surviving
for 140 days were anadlysed and the results are pre-
sented in Table 1,

The levels of PCB and O00E in the control fish wera
not significantly different from those reported in
Table 1, The concentration of 1ipid in the control fish
was 2.B5% {whole fish}.

TABLE 1

Analyses of fish tissues {data on wet weight basis}).

Lipid
Number 4
Sample analysed Mean 50 Mean 50 Mean S0 Mean SO
Muscle
Dead 5 0.5 0.03 0.04 0,00 0.03 0.01 0.85 0.17
Live 3 0.14 0.02 0.05 0.02 0.01 0.00 0.77 0.06
Gut
Dead 4 0.52 0.10 0.10 0.0 0.2 0.14 1.2V 0.27
Live 3 0.66 0.13 0,20 0.05 0.02 0.04 2.02 0.0

*as Aroc!orl 1254
tenctachlorocdibenzofuran

Di-, tri-, and tetrachlorodibenzofuran were not
detectable in any of the samples. The detection limit
#or these compounds 1s approximately 0.02 ug/g on wet
weigh: basis (ZITXO et al. 1972). {hc dead fish con-
tained about 10 times higher concentration of octa-
chlorodibenzofuran in the gut and 3 times higher con-
centration in the muscle than the fish alive after 140
days.

Octachlorodibenzofuran is less readily absorbed
from food than PCB. Juvenile Atlantic salmon fed a

diet containing Aroc!or' 1254 at a level of 10 ug/g
had a PCB concentration of 3.5 ug/g in whole body
after 120 days (ZITXO and HUTZINGER 1972},

It 1s possible that as in the case of chlorinated
dibenzodioxing (ROWE et al. 1971}, dibenzofurans with
intermediate degrees of chlorination are the most toxic
compounds. The observed levels of octachlorodibenzo-
furan may be only a measure of the amount of ingested
food, not associated with the toxic effects. It is in-
teresting to note that the 1ipid level in the gut s
higher in the 1ive fish tiran {n the dead fish.
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The presented data indicate that in fish, as we!l
as mammals, chlorinated dibenzofurans are much more
toxic than PCB. Hothing 1s known about the {nput and
possible formation of chlorirated dibenzofurans in the
environment. Thus far, we were mot able to detect

these compounds in Aroc‘lorl preparations.
Lo **z—

The results indicate that §e of the high
toxicity and low residual levels sehlorinated dibenzo.
furans, a more sensftive analytfcyl method 15 required.
The mechanism and kinetics of the Tormation of these
compounds should be determfned and toxfcological studies
of dibenzofurans with known chlorine substitution pat-
terns should be Carried out.
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