Investigating Alternative Testing Methods on

Cyprinodon variegatus tor Evaluation of Acute Nickel Toxicity
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Background

* Waste from the oil refining process is
released into the environment as
effluent

Nickel is the most abundant heavy
metal released into the environment
as effluent,

Nickel toxicity must be evaluated
before release into the environment
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FET vs. LGS Mortality Data

To compare the efficacy of the larval growth 1LGS
0)+1=Te{)"/<=5 8 and survival (LGS) test and the fish embryo |
toxicity (FET) test in evaluating nickel toxicity. | FET
:
I
I
Due to comparable mortality, the FET test is 0 25 50 75 100 125 150 175 200
an effective replacement for the LGS test. LGS Ni(mg/L)

Fig 1- LC.,mean value of the LGS test overlaps with the 95% confidence
interval of the LC., mean value for the FET test, indicating no significance
difference in mortality between the two test methods. Confidence
intervals were unable to be determined for the LGS test because both test
replicates had identical mortality data. Dashed line added to show overlap.

growth data showed that Ni exposure
negatively impacted larval growth at sublethal
concentrations.

LGS Growth Data

a. b.
Evaluate mortality of » » Fig 2- (a) shows the average mass of larvae
larval fish throughout 7- ' A 1 (normalized to controls) between both test
dav exposure = replicates at 168 hours. Average mass was
y €Xp o5 0.9 £ significantly lower in the 60 mg/L exposure
& < 0.8
. - 2 group compared to the control. (b) shows
New Alternative rE‘G 0.7 S the average length of larvae (normalized to
Method: OO ooo £ T 0.6 Eontrolz) betwelen b%th re6p(l)icate/sLat 168
. . , C 0.5 © ours. Average lengths at 60 mg/L was
Fish Embryo Toxicity ooooao - T 04 significantly shorter than the control and
(FET) Test N 5 = all other exposure groups besides 30 mg/L.
valuat tality of fish c £ This data indicates that Ni has negative
valtate mortafity o> g 01 o 0.2 effects on acute growth at sublethal
embryos throughout - concentrations.
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Experimental Design
Conclusions
0 0 0 . g . . . . .
0 0 0 0 0 0 * The FET and LGS tests had no significant difference in mean LC50 values, meaning that the FET can be considered a viable
° 0 ° replacement for current testing methods
— —~ }- * The FET test had a higher mean LC50 value, most likely caused by the carapace, which could prevent movement of solution into
» X 7 the embryo. This idea is supported by the fact that mortality occurred at similar concentrations in the FET after the embryos
had hatched.
 Both the LGS and FET testing protocol allow for examination of acute developmental effects, as well as mortality, making both
Omg/L 7.5 15 30 tests beneficial
mg/L mg/L mg/L
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