
Hematology and Blood Chemistry Analysis and Its Utility 
for Health Assessment of the Smalltooth Sawfish

Jennifer Wyffels, Ashley Dawdy, R. Dean Grubbs, Tonya Wiley, 
Andrew Wooley5, Lukas. Heath, Dyla Yakich, Whitney Greene, Lynne 

Byrd, Shannon Modla, Stephen Anderson, Kady Lyons, Chris 
Malinowski, Chris Buckner, Shane Boylan, Nicole Stacy, Tracy 

Stokol, Jill Arnold, Carolyn Cray, and Gregg Poulakis





1. Plasma
2. Red Blood Cells (RBCs)
3. White Blood Cells (WBCs)

Elasmobranch Blood

* NO Platelets & NO Albumin



1. Sugar- Diabetes
2. Thyroid Hormones-Metabolism
3. Cholesterol- Heart Disease
4. BUN- Kidney Function
5. AST/ALT- Liver Disease
6. Cancer- PSA, AFP, CEA
7. WBCs- Inflammation/Infection
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Matched Size Distribution 292-472 cm
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1.Chemistry
2. Trace Nutrients
3. Toxic Elements



Hepatic

Nutrition/Metabolic

Plasma Chemistry Panel
16 analytes
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Primary Trace Nutrient Panel

Cobalt, Copper, Iron, Manganese, Molybdenum, Selenium, and Zinc
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1. Chemistry
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3.Toxic Elements



Toxic Elements in Whole Blood

Arsenic, Cadmium, Lead, Mercury, Selenium, Thallium



Toxic Elements in Whole Blood

Arsenic, Lead, Mercury, Selenium

No Difference



No Difference
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Mercury
No strong signals
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Trace Nutrient

Toxic Elements

Se, Cu, Zn

Non-Spinning

Spinning

1) Dietary Intake
2) Oxidative Stress
3) Acute Phase Reactions

No strong signals
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1) Dietary Intake
2) Oxidative Stress
3) Acute Phase Reactions

No strong signals

NOT toxic element exposure 
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1) Dietary Intake
2) Oxidative Stress
3) Acute Phase Reactions

No strong signals

NOT toxic element exposure 
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n=5 Growth & Metabolism

Se, Cu, Zn
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n=4 Osmolality



Chemistry

Trace Nutrient
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n=5 Growth & Metabolism

Se, Cu, Zn

Non-Spinning

Spinning

n=4 Osmolality
Co, Cu, Zn



Chemistry

Trace Nutrient

Toxic Elements

n=5 Growth & Metabolism

Se, Cu, Zn

Non-Spinning
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n=4 Osmolality

Co, Cu, Zn
n=2 Bioaccumulation
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Co, Cu, Zn

n=2 Hg and Arsenic
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