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Humans can consume up to 4,000 pieces of
microplastic in a year
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When they break down plasticizers leach out
and build up in the environment resulting in
concentrations ranging from 0.4µg/ L –
97.8µg/L
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Human phthalate consumption had risen to
196,000 tons in 2011
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Phthalates are common plasticizers used in
children's toys, garden hoses, and medical
tubing
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DPHP is a commonly used phthalate in the
plastic industry, and was used to replace
DEHP
Toxicity of DPHP is unknown
Zebrafish are model organisms, and can be
used to study toxicity

Hypothesis : With increasing concentrations
of plasticizer we expect to see an increase in
heart rate, and a decrease in body length,
survivorship, and locomotion.
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• Heart rate, body length, survivorship Measured at:
24 hours post exposure (hpe),48hpe, 72hpe, 96hpe
• Locomotion measured at: 96hpe
• Frequency of touching center line in 2 min
observation period after 5 min acclimation

Results:
•
•
•
•

DPHP decreases average body length in treatment
groups
DPHP decreases locomotion in treatment groups
DPHP increases the average heart rate in
treatment groups
Survivorship was not affected
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Figure 2: Average heart rate for treatment groups of zebrafish (Danio rerio)
embryos chronically exposed to DPHP (n=7). Embryos were randomly
selected for measurement. All measuremnts were taken at 96 hours post
exposure (hpe). Heart rate was measured in beats per minute (BPM) through
a dissecting scope. The data set passed the Shaprio-Wilk and D’Agostine &
Pearson normality tests. A two-way ANOVA was run on the data set (p-value
= 0.0085)
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Phthalates have been linked to reproductive
and endocrine system defects in fully grown
organisms
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Figure 1: Average body length for 3 treatment groups , control , low dose, and
high dose, of zebrafish (Danio rerio) embryos chronically exposed to DPHP
(n=5). Embryos were randomly selected for measurement. Measurments were
taken across all time points using the MotiConnect program. Error bars
represent 95% confidence intervals. A 2-way ANOVA test was run on the data,
that suggests results become signifigant over time (p-value = 0.013).
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Figure 3: Average locomotion across treatment groups of zebrafish
(Danio rerio) embryos chronically exposed to DPHP (n=6) . All
measurments were taken at 5 days past exposure. Embryos were
randomly selected for measurement. Locomotion was measured by
how many times a the head of the zebrafish embryo crossed the center
line of a single well in a 24 well dish in a 2 minute time span. Each well
held 1 zebrafish during acclimation and mearued time. Error bars
represent 95% confidence intervals. Each treatment group passed the
Shaprio-Wilk normality test. A one way ANOVA test was run on the data
( p-value 0.0096)

Conclusions:
• Concentrations of DPHP tested cause developmental abnormalities in a
model organism; Stunting of proper growth can indicate toxicity
• Might not be a safe alternative to DEHP
• Future studies should investigate the potential mechanisms that account
for the developmental abnormalities caused by exposure to DPHP

