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Purpose

“…examine the clinical and physiologic
measurements and observations used to
diagnose and treat poisoning due to acute
chemical poisoning in animals.”

“…describe the types of clinical and physiologic
information derived from animal studies that
could improve the diagnosis and treatment of
acute systemic chemical exposures (e.g.
melamine)…”
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Overview

♦Animal Poison Control cases

♦Clinical measurements

♦Physiologic measurements

♦Information needed

♦Extrapolation

♦Mechanism/pathology

♦Pet Food Recall
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ASPCA Animal Poison Control Center
2007 Animal Exposures

♦136,500 new records

♦94,435 patient groups

♦69,584 dogs

♦11,933 cats

♦16% serious illness

♦1% death

♦Data management
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ASPCA Animal Poison Control Center
2007 Most Common Substances

♦89,076 pharmaceuticals

♦39,974 pesticides

♦11,200 foods

♦9,594 biologicals

♦7,267 cleaning products

♦7,090 other chemicals
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Clinical Measurements

♦Hematology
♦Coagulation profile
♦Serum electrolytes
♦Blood gas
♦Renal, liver function
♦Cardiac, respiratory function
♦Blood cholinesterase
♦Blood lead, iron, etc.
♦Specific agents and metabolites
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Physiologic Measurements

♦General
 Activity level, appetite
 Body condition

♦ Integument
 Wounds
 Alopecia, pruritus

♦Gastrointestinal
 Vomit, diarrhea

♦Neurologic
 Depression
 Tremors, seizures

♦Cardiovascular
♦Respiratory
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Clinical and Physiologic Information
Needed From Acute Animal Studies

♦Species, sex, age

♦Route of exposure

♦Delivery system/carrier

♦Mechanism of action

♦Metabolic pathways

♦Clinical sign chronology

♦Organ systems affected

♦Organ system pathology

♦Outcome
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The Challenge: Extrapolation

♦Absorption
 Monogastric Vs. Ruminant

♦Distribution
 Lean canine breeds

♦Metabolism/Excretion
 Carnivore Vs. Omnivore/Herbivore
 Specific pathway differences

• Dogs poor acetylators
• Cats limited glucuronidation
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Mechanisms: Liver
♦Free radical production

 Acetaminophen, iron, carbon tetrachloride

♦Disruption of calcium homeostasis
 Acetaminophen, quinines, cadmium

♦Mitochondrial injury
 Ethanol

♦Cytoskeletal disruption
 Microcystin (blue-green algae)
 Amanitin (hepatotoxic mushrooms)

♦Cholestasis
 Sporodesmin (mycotoxin), sapogenic cmpds (eg Tribulus

terrestris)

♦ Immune-mediated (suspected)
 NSAID hepatopathy, sulfonamides, phenytoin, halothane (ie

many idiosyncratic drug reactions)
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Histopathology: Liver

♦Cycas sp: centrilobular/midzonal coagulative necrosis
♦Zinc phosphide: centrilobular necrosis
♦Acetaminophen: centrilobular necrosis
♦Xylitol: diffuse to massive necrosis
♦Metaldehyde: congestion, degeneration
♦Carbon tetrachloride: centrilobular necrosis
♦Aflatoxin: biliary hyperplasia, hepatocelluar swelling,

lipidosis and vacuolation
♦Aminita sp: centrilobular necrosis
♦Microcystin: centrilobular to massive necrosis
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Mechanisms: Kidney

♦Crystalluric tubular damage
 E glycol, sulfonamides, oxalates
 Melamine/cyanuric acid

♦Ischemic tubular damage
 NSAIDs, salicylates, amphotericin B

♦Direct tubular damage
 Heavy metals, Amaranthus, oak

♦Renal mineralization
 Vitamin D and analogues

♦Glomerular damage
 Snake venom, mercury
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Histopathology: Kidney

♦Ethylene glycol: proximal tubular necrosis

♦Melamine/cyanuric acid: distal tubular necrosis

♦Calcipotriene: generalized mineralization

♦Aminoglycosides: proximal tubule

♦Grapes/raisins: proximal tubular degeneration

♦Ochratoxin: proximal tubular necrosis

♦NSAID: collecting duct/loop of Henle/papillary
necrosis
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Mechanisms: Nervous System

♦Neurotransmission alterations
 Serotonin (SSRIs, MAOIs)
 Glycine (strychnine, tetanus)
 GABA (avermectins, benzodiazepines)
 Norepinephrine (albuterol, yohimbine, TCAs)

♦Alteration of Ion Channels
 Sodium (saxitoxin, tetrodotoxin, pyrethroids)
 Potassium (4-aminopyridine, quinidine, bee venom)
 Chloride (benzodiazepines, barbiturates, KBr)

♦ Interference w/ neuronal respiration/energy production
 5-fluorouracil

♦Uncoupling of Oxidative Phosphorylation
 Bromethalin, salicylic acid
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Pet Food Recall and Clinical Data

♦Cases Mar. 16-26, 2007

♦Cats and dogs

♦All pet foods

Is aminopterin consistent?
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Mar 27, 2007 Press Release

♦Aminopterin inconsistent
 Poison case data

 Clinical experience

 Published literature

 Vet Diagnostic Labs

 Industry research
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FDA Investigation

♦Mobilized 400 employees

♦Foreign particles isolated

♦Could not confirm aminopterin

♦GC MS detects melamine > 0.001%
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Mar 30, 2007

♦FDA announces melamine
 Moderately toxic

 Crystals in urine

♦Connection not clear
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Pet Food (“Tainted”)

Pet Food (“Control”)

~0.16 % Melamine
 Measured

Pet Food (“Fortified Control”)
Spiked with ~ 0.1% Melamine~0.11 % Melamine

 Spiked in
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Melamine Cyanurate

Melamine

Cyanuric Acid

H Bonds
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Melamine Fraud

♦Added to boost N

♦Increase protein equivalent

♦Increase $ value

♦Melamine low tox

♦Cyanuric acid low tox

♦Together recrystalize

♦Blocks kidney tubules

♦Renal failure Normal

Contaminated
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Chinese Connection

♦Binzhou Futian Biology
Technology

♦Mislabeled wheat flour

♦“I don’t even know what
melamine is.”

♦Company closed April 25

♦Head of China’s food
and drug administration
executed July 10
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Would better acute data have helped?


