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Why are PCB’s a concern?

e Longevity (30+ years and still too high locally)
— QOutlawed ~1979

e Soll adsorption, trophic level movement
(biomagnification), mass transport

e Human health effects

e Effects in lab studies and medical records
— Reproductive health concerns (AhR)
— Interaction with CYP & redox activity
— Acute and chronic conditions
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PCB’s: Cancer risks

Breast cancer, prostate cancer
_iver, gall bladder, biliary tract
Pancreatic

Kidney

Brain

Non-Hodgkin’s lymphoma
Lung cancer

Skin cancer
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PCB’s: Non-cancer risks

e Immune system damage
e Thyroid dysfunction

Parkinson’s, depression, spinal degeneration,
peripheral neuropathy

Heart disease, diabetes, liver damage
Reproductive and sexual Impacts
Hearing damage

Chloracne
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Sml stlll tﬂ S years later

N&O Article
Late 2005

“Thus, effects on the
Immune system,
learning, and the
developing reproductive
system of multiple
animals occur at body
burdens which are close
to those present in the
background human
population.”
-Birnbaum, 2000
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Catfish and carp contain high levels of chemicals (PCBs).

Do not eat any catfish or carp from Lake Crabtree.

The PCB levels in other fish are lower but are still a health concern
For all other fish, eat no more than one meal per month.

When in doubt about the fish species, do not eat any of the fish
Swimming, boating, and other recreational activities present no heaﬁh
risks and are not affected by this advisory.

NC State Health Director




| PCB Fish Consumption Advisory for Lake Crabtrée \

& [Catfish

Catfish and carp contain high levels of chemicals (PCBs).

Do not eat any catfish or carp from Lake Crabtree.

The PCB levels in other fish are lower but are still a health concern
For all other fish, eat no more than one meal per month.

When in doubt about the fish species, do not eat any of the fish
Swimming, boating, and other recreational activities present no heaﬁh
risks and are not affected by this advisory.

NC State Health Director

*A “meal” 1s 6 ounces of cooked fish for adults, or 2 ounces of cooked fish for
children under 15.




PCB Mechanisms
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Presentation Notes
PCBs outlawed in ~1979 (ban and enforcements in place), although reclamation likely continued the pollution of crabtree beyond that time.



Reactive Oxygen Generation
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Presentation Notes
Oxidative stress = increases in oxidation of biomolecules sufficient to impact antioxidative and repair systems.
Oxidative damage = oxidation sufficient to overcome antioxidant potential and cause oxidation in amounts that are unrecoverable and affect normal function


Hypothesis: Exposure to PCB’s (Aroclor

1260) results in oxidative stress and cell
Injury in Corbicula fluminea clams



Asiatic clam (Corbicula fluminea)



Hypothesis: Exposure to PCB’s (Aroclor
1260) results in oxidative stress and cell
Injury in Corbicula fluminea clams

Specific Aims:
1- Determine environmental and tissue PCB concentrations
In the field.

2- Measure changes in oxidation biomarkers due to
laboratory and field exposure.

3- Compare values of TOSC, GSH concentrations, GST
activity, cellular pathology, and antioxidant levels with PCB
concentrations in a downstream gradient.



Ward Transforme

Experimental Design

Brier Creek System d" A= upper Brier Cr reservoir
Including Lake Crabtree

Lab exposures: & B = lower Brier Cr reservoir

4L beakers in water bath for
constant temperature/lighting

12 clams per beaker

0, 1, 10, 100 ppb Aroclor 1260
renewed twice weekly by static
replacement

21 days exposure C = Crabtree Lake

D = Crabtree




Field Study Design

Collection and Holding (7-10d)

Deployment in the field (21d) + PSDs (LDPE and PDMS)

i
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Re-col Iect

4 composite samples (10-12 clams per
composite) per site and 3 clams/site for
histological evaluation
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Presentation Notes
Talk about PSDs as alternatives to animal models of absorption/concentration


Results — PCB concentrations in the field

Sediment and estimated water concentrations

Sediment - ng/L (Cw) Sediment ng/g OC

EPA std for protection of aquatic life

TOTAL PCB (Corbicula)

ng/g lipid

Tissue concentrations




Results - antioxidants
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Presentation Notes
Explain about vitamin E – slow turnover.


Results - antioxidants
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Reduced glutathione as indicator – highly variable, but one more piece of evidence.


Results - antioxidants

Total Oxidant Scavenging Capacity

(The higher the value, the more ability the sample has to quench radicals.)
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Presentation Notes
Tosc = in vitro method for using reactive chemicals and a secondary indicator (ethylene) to measure the reduction potential of samples for RS.


topathology
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Results -
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Presentation Notes
Preserved clams in formalin, cut, sectioned, H&E stained. Control
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Results - morphometry
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Presentation Notes
Morphometry – measure surface area of slides with software, 3 sections/slide, 3 slides per animal, 3 animals per exposure site.


Results - Summary

» Oxidative damage results from Aroclor 1260 exposure
In the laboratory (no confounding factors) and in the
field.

® Tissue pathology is observed at all tested concentrations.

» Reproductive effects are due to Aroclor exposure.
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Summary

What does it mean?

sAntioxidant systems are compromised Leads to reduced ability to

*Biological energy demands are increased II SR LT enV|ronmentaI
change and possible

sInflammation due to tissue destruction infection/predation.

Gonadal changes, inflammation/necrosis, and decreased
antioxidant capacities are a concern at the population level
and may be responsible for decreases in fecundity and
recruitment in native, endangered bivalves inhabiting PCB
contaminated systems.
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