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, ABSTRACT

:-.'

Concentrated extracts were prepared fran particulate, dissolved,
. .

,and v~latile canponents, of effluents fran three low-temperature

cracki~ refineries. Extracts were tested, for genotoxic activity

using the Ames bacterial mutagenicity assay, and an in vitro assay'

for sister thranatid excha~e. The dissolved, and volatile ccmponents
"

of' effluents showed, little gehotoxic activity, but part;iGJ.!late

extracts fran two of thret;! refineries sampled were significantly7-- __,.
mutagenic: One particulate sample gave a positive response in ,the

sister chranatid exchange (SCE) assay. All 'samples required exogenous
:

activation with 'rat-liver microsares (S-9) for,expression of genotoxic

activity. Subfractionation of ,t:lClr.ticulate extracts indicated that

mutagenic activity was concentrated in neutral, po],ar fractions.

The ~tagenicJcarcinogenic hazard associated with the

chlorination of water contamYnated with oil refinery effluents'was

also investigated. Non-VOlatile agents wi'th mutagenic (Ames test) and
I

clastogenic (SCE) activity were' formed by chlorination of dilute

refinery effluents. These ccmpounds were direct~acti~, in 'that the

addition of S-9 was not ,required for genotoxic activity. Contact time
, .

with chlorine, chlorine concentration, effluent concentratioD, and the

,ii i



pH of
,.

the reactlon mixture were found to vary the m..ltagenicity of the

extracts.

The
.

effluent extracts were' tested for carcinogenicity using an

" in vivo embryo assay developed for these studies. Microlitre volurres--. . , .. - .

, ,

of extracts were inj,ectedinto eyed rainbow trout embryos, and the

fish' raiSed for 12 months before necropsy. Refine.ry extracts were not

directly carcinogenic.· . Coinjection of aflatoxinB
1

wlth extracts

from 'bo'th the parti~late and dissolved components of effluents

significantly increased the incidence of hepatic carcinomas. Tnis

. c~arcin~nic: effect' was lTOSt pronounced

, ,,'aflatoxi~ S1 were preinCubated with: rat

when the extracts and

5-9 before embryo

injection. Effluent, extracts coinjected with a direct-acting

'carciryogen, ,N-methyl -N'-nitro-N-nitrosoguanidine (MNNG), did not

increase the incidence of hepatic carcinomas.
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PART 1: GENERAL .mrnooocrION

II carcincgens in Drinking Water:

The aquatic. env~ronment

r-
is one of the ultimate recipients of

man's chemical wastes and effluents. As a result, a major portion of

the world's surface, and groundwater resources contain organic

contaminants (Zoeteman, 1977; Pye and patrick, 1983). At present,

.scme 1300 ,organic contaminants have been identified in drinking water

(Garrison, ·1976), and· this has prompted concern 'over the possible

heal th effects of long-term .exposure to' these compounds.

Epidemiolcgical studies have indicated an association between

cancers of the. gastrointestinal tract and the drinking of contaminated

water (Crump and Guess, 1980). Page et 'al (1976) found excess

mortality rates for gastrointestinal cancers in u.s. counties using

·the Mississippi 'River. for drinking water. Increased mortalities from

stomach and bladder cancers were correlated with the drinking of Ohio

River basin water (Kuzma et aI, 1977). In a case-control,study of
!:.-.

cancer mortalities in Louisiana,. Gottlieb and carr (1982) reported an

association be~ween. mortality rates for rectal cancers and the use of

Mississippi River water. The risk of rectal cancer increased with

proximity to the river mouth. In a case-control study of populations

in Nbrth carolina, Struba (1979) found a positive association between

1




















































































































































































































































































































































































































































































