THE EFFECTS OF WATER
CONTAMINANTS ON THE IMMUNE
SYSTEM OF FATHEAD MINNOWS



WHAT ARE CEC?

* CONTAMINANTS OF EMERGING CONCERN (CEC) - CHEMICAL COMPOUNDS FOUND IN THE ENVIRONMENT IN
CONCENTRATIONS THAT COULD POTENTIALLY BE HIGH ENOUGH TO DISRUPT SOME COMPONENT OF
AQUATIC LIFE IN A NEGATIVE WAY.

* THE EPA GUIDELINES FOR ADDRESSING CEC SINCE 1985.

«  NANOPARTICLES, PHARMACEUTICALS, PERSONAL- F
CARE PRODUCTS, ESTROGEN-LIKE COMPAOUNDS, |
FLAME RETARDANTS, DETERGENTS, AND SOME |
INDUSTRIAL CHEMICALS
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HOW ARE CEC INVESTIGATED?

FATHEAD MINNOWS (PIMEPHALES PROMELAS) ARE COMMONLY USED AS A MODEL ORGANISM DUE TO
ITS STATUS AS A HABITAT GENERALIST.

CEC EFFECTS ON BLOOD PARAMETERS, TISSUE GROWTH AND COMPOSITION, GENE EXPRESSION, AND

MULTIPLE BEHAVIORS SUCH AS NEST DEFENSE, PREDATORY AVOIDANCE, AND REPRODUCTIVE SUCCESS.

GAP IN KNOWLEDGE ON THE EFFECTS OF CEC IN THE IMMUNE
SYSTEM OF FATHEAD MINNOW MODEL ORGANISM.
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THE IMMUNE SYSTEM — INNATE AND ADAPTIVE.

INNATE IMMUNITY - A NON-SPECIFIC RESPONSE THAT CONSISTS OF ALL CELLS, PROTEINS, AND
STRUCTURES THAT PREVENT EXPOSURE TO A PATHOGEN OR ADDRESS THE PATHOGEN
IMMEDIATELY AFTER EXPOSURE.

A VERY COMMON AND IMPORTANT CELL OF INNATE IMMUNITY IS THE NEUTROPHIL.

ADAPTIVE IMMUNITY - CONSISTS OF THE CELLS AND MOLECULES THAT COORDINATE AN
ATTACK OF A PATHOGEN WITH GREAT SPECIFICITY; LONG-TERM IMMUNITY.
A VERY COMMON AND IMPORTANT CELL OF ADAPTIVE IMMUNITY IS THE LYMPHOCYTE T-CELL.
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OBJECTIVE

* DEVELOP REPRODUCIBLE ASSAYS FOR STUDYING THE FUNCTION OF THE INNATE AND
ADAPTIVE IMMUNE SYSTEM IN FATHEAD MINNOWS.

* INNATE IMMUNITY ASSAY — BASED ON QUANTIFICATION OF NEUTROPHIL FUNCTION
THROUGH DEGRANULATION AND MEASUREMENT OF MYELOPEROXIDASE (MPQO) RELEASE.

* ADAPTIVE IMMUNITY ASSAY — BASED ON QUANTIFICATION OF T-CELL FUNCTION (T-CELL
PROLIFERATION)

e TEST THE EFFECT OF COMMON CEC (ESTRADIOL) ON THE FUNCTION OF NEUTROPHILS AND T-
CELLS USING THESE ESTABLISHED ASSAYS.
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DEGRANULATION — ARTIFICALLY STIMULATED BY CALCIUM IONOPHORE
MYELOPEROXIDASE (MPO) — REASED DURING DEGRANULATION
QUANTIFICATION OF MPO RELEASE THROUGH BINDING TO 3,3',5,5'-
Tetramethylbenzidine.
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SUMMARY

FATHEAD MINNOW SPLEEN CONFIRMED AS THE APPROPRIATE ORGAN TO OBTAIN T-CELLS
REPRODUCIBLE FUNCTIONAL ASSAY FOR EVALUATION OF T-CELL FUNCTION NOT ESTABLISHED
ANTERIOR KIDNEY CONFIRMED AS THE APPROPRIATE ORGAN TO OBTAIN NEUTROPHILS
REPRODUCIBLE MPO NEUTROPHIL ASSAY ESTABLISHED

ESTRADIOL FOUND TO INCREASE NEUTROPHIL MPO RELEASE POST ACUTE EXPOSURE



CONCLUSION

WHEREAS FURTHER EFFORTS ARE REQUIRED TO OBTAIN FUNCTIONAL
ASSAY FOR ADAPTIVE IMMUNITY CELLS, ESTABLISHED NEUTROPHIL
MPO ASSAY WILL ALLOW TESTING THE EFFECTS OF CEC ON THE
INNATE IMMUNE SYSTEM OF FATHEAD MINNOWS.
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