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	Agent
	Species
	Basic Mechanism
	Clinical Signs
	Diagnostic Findings
	Treatment

	5-FU
	· Dogs and cats

· as low as 8.6 mg/kg
· min lethal dose 20mg/kg
	· 5-FU may be converted to fluorocitrate and interfere with the Kreb’s cycle
· Destroys rapidly dividing cells


	· Severe vomiting

· Hematechezia

· Tremors

· Seizures

· Ataxia


	· Metabolic acidosis

· Azotemia

· Elevated LES

· Elevated CK

· Lymphopenia (can suppress other cell lines of marrow)
	· Emesis

· Charcoal

· GI protectants

· Seizure control

· May require anesthesia/ventilation

· For severe neutropenia consider Filgrastim 4-6μg/kg SQ

	Acetaminophen
	· Cats: any amt is toxic

· Dogs:

   > 100mg/kg liver

   > 200mg/kg metHgb
	· Toxic metabolite (NAPQI) depletes glutathione – severe oxidative stress

a) hemolysis

b) coagulopathy

c) hepatic necrosis

d) may be nephrotoxic as well

· Undergoes enterohepatic recirculation


	· Vomiting

· Depression

· Tachypnea / dyspnea

· Chocolate colored blood

· Cyanosis

· Facial or paw edema

· Pigmenturia

· Icterus
	· Anemia – Heinz bodies

· Methemoglobinemia

· Potential azotemia (high doses)

· Liver dysfxn/failure

· (LE , T.bili

· Coagulopathy

· Hypoglycemia
	· Oxygen

· IVF

· N-Acetylcysteine

· sAME and silymarin 

· Vit c and cimetidine

· Oxyglobin or transfusion PRN



	Aflatoxins
	· Dog-exposure in moldy food items and contaminated grain in prepared foods (corn)

· Toxic dose: 100-300 ppb in contaminated food, 6.7-15 ppb in moldy bread

· LD50: dog=0.5-1.5mg/kg, cat=0.3-0.6 mg/kg

· Young males and pregnant females more susceptible

· No reported cat cases, only experimental
	· Produced by Aspergillus flavus/parasiticus + select Penicillium
· B1 most hepatotoxic, B2, G1 and G2 also toxic 
· Cytochrome P450 activation to 8,9-epoxide

· 8,9-epoxide depletes GSH and binds enzymes, protein and DNA( metabolism, gene transcription and protein synthesis

· Results in biliary hyperplasia, hepatic fibrosis and poor liver function

· Dextox by glutathione binding and biliary excretion
	· Weakness

· Depression

· Anorexia

· Vomiting/hematemesis

· Diarrhea/melena

· Icterus

· Petechiation

· Severe peripheral edema
	· ALT, SPT, ALKP
· Alb

· Bili

· Ammonia

· SBA

· RBC

· PLT

· PT/PTT

· ATIII

·  Protein C activity

· Urine aflatoxin B1 metabolites

· Abnormal liver echogenicity

· ID of toxin in feed 

· Fluorescence screening

· HPLC

· Residue in liver biopsy
	· Supportive care:

· SAMe

· Milk thistle

· Vitamin K1
· Ampicillin

· gastroprotectants

· antiemetics

· vitamin E

· l-carnitine

· FFP/other products

· Oltipraz



	Amanita phalloides (aka death cap) or A. ocreata mushrooms
	· Dogs - generally 5-6 mg of amatoxin/40g of fresh mushroom

· Estimated LD50 is 0.5 mg of amatoxin/kg BW

· 1- 40 gm mushroom may kill a 10 kg dog
	· Cyclopeptides

· Amanitins (amatoxins) interfere with RNA and DNA transcription thus inhibiting protein synthesis

· Hepatocytes, crypt cells, and proximal convoluted tubules of the kidney are highly susceptible
· Enterohepatic recirculation

· Active resorption from renal glomerular filtrate
	· 1) GI phase: hematechezia, vomiting, nausea, fever, tachycardia, abd pain, hypoglycemia (6-24 hrs post ingestion)

· 2) Latent phase: subclinical elevations in ALT and AST (12-24 hours)

· 3) Hepatorenal phase: progresses to liver failure, encephalopathy/coma, renal and multiorgan failure follow

	· Severe hepatic necrosis

· (LE and T. bili

· Syn liver failure

· ( glucose

· Coagulopathy
· ATN – renal failure
	· Silymarin/silibinin– free rad scavenger, inhibits uptake of amatoxin into liver cells

· Penicillin G – also thought to reduce amatoxin uptake

· Supportive care to include:

· FFP, IVF, dextrose, vit K, gastroprotectants

	Amanita muscaria (aka fly agaric) or A. pantherina mushrooms
	· Dogs, no cats reported
	· Isoxazoel derivatives

· Muscarine is a competitive muscarinic agonist in the PNS (can’t cross into CNS)
· Muscarinic cholinergic receptors most affected are in cardiac muscle, smooth muscle, and glands.

· 2 main CNS toxins – ibotenic acid and muscimol interfere with normal glutamate and GABA-mediated neurotransmission.
	· Muscarinic signs: DUMBELL/SLUD (within 2 hours of ingestion)

· Intermittent excitement (within 4-12 horus) and somnolence (12-24 hrs)

· Dizziness, ataxia, euphoria, muscle twitches, +/- seizures


	· NSF
	· Anxiolytics, sedatives, and anti-convulsants PRN.

· If benzo’s or barbiturates are used - monitor for resp depression - these are GABA agonists and may act synergistically with muscimol to potentiate CNS depression.

	Amitraz
	· Dogs 

· Cats more sensitive

· Avoid all together in rabbits
	· inhibits monoamine oxidase and prostaglandin synthesis 

· alpha-2-adrenergic agonist
	· lethargy, depression

· respiratory depression

· ataxia

· bradycardia, 1st and 2nd degree heart block 

· mydriasis 
	· hypothermia

· hyperglycemia
(decreased cardiac output)
	· Yohimbine (0.11-0.2 mg/kg IV) has a short half-life, may need to be repeated,  Atipamezole has also been used
· Retrieve collars from GI tract if possible

· charcoal

	Amphetamines
	· Cats and dogs
· Dogs (oral): amphetamine LD50 20-27mg/kg, meth 9-11mg/kg
· Dogs (IV): LD50 5.85mg/kg
· Clinical course=12-24hrs

	· Direct stimulant effect on RAS and medullary respiratory center

· Peripherally, stimulate NE release and direct α and β receptors

· MOA inhibition


	· Ataxia
· Hypersalivation

· Excitement, hyperactivity
· Agitation, vocalization
· Hyperthermia

· Tremors, seizures
· Tachycardia, arrhythmias

· Mydriasis
(some animals show bradycardia, depression and weakness)
	· Lactic acidosis

· ( glucose
· myoglobinuria

	· Decontaminate: emesis if within 30min
· *Chlorpromazine* 10-18mg/kg IV (prevented lethal effects of amphetamine in experimentally dosed dogs)
· Seizure control
· Arrhythmias: propranolol, lidocaine 
· Urine acidification (avoid with myoglobinuria)
· Supportive care/diuresis 


	Aspirin
	· Cats and dogs
	· Metabolic acidosis

· GI ulceration

· Thrombocytopathia
	· Depression

· Tachypnea

· Vomiting

· Hematemesis

· Melena
	· Blood lvls > 25 mg/dl

· Occult blood (+)

· Anemia
	· Antacids

· IVF

	Baclofen
	· Cats and dogs
· Can signs at 1mg/kg

· Doses between 24-30mg/kg have reportedly lead to death despite aggressive treatment 

· Clinical course 36-96hrs
	· Inhibition of CNS reflexes

· Has little activity on GABAA receptors but binds well to GABAB, thought to lead to a reduction in presynaptic Ca influx.  May also have post-synaptic effects via increase in K ion permeability
	· Excitability (early)

· Salivation

· Miotic pupils

· Weakness

· Ataxia

· Twitching/tremors

· Bradycardia

· Loss of swallowing

· Cyanosis/resp distress

· Collapse
	· Hypercapnea

· Elevated lactate
	· Decontaminate 

· Seizure control

· Atroprine for severe bradycardia

· IVF

· +/-Doxapram for a respiratory stimulant

· Mechanical ventillation

	Barbiturates
	· Cats and dogs
	· CNS depression
	· Stupor

· Coma

· Hypoventilation
	· 
	· Induce emesis

· IVF

· Support respiration PRN

· Alkaline diuresis

	Black Widow spider
	· Cats are extremely susceptible with high fatality

· Systemic signs depend on:

· Spider variables (size, motivation and time of year) 

· Patient variables (species, size, age, location of bite, health)
	· Venom contains neurotoxin α-latrotoxin

· Induces neurotransmitter release (Ach and NE) from nerve terminals and inhibits their reuptake

· Action of toxin partly Ca++ dependent

· Induces no local symptoms


	· Muscle cramping

· Tremors

· Pain

· Systemic hypertension

· Tachycardia

· Vocalization

· Ptyalism

· Vomiting, diarrhea

· Flaccid paralysis

· Death 
	· 
	· First-aid of no value

· Antivenin

· Caution with IV fluids

· Benzodiazepines for muscle relaxation

· Complete recovery may take weeks

· Hospitalize for minimum of 48 hours

	Blue-green alga (Neurotoxic cyanobacterium)
	· Dogs (no cats reported)
	· Peracute neurotoxicity: anatoxin-a →depolarizes nicotinic receptors, cholinesterase inhibitor; saxitoxin and neosaxitoxin→Na channel blocker

· Acute hepatotoxicity: microcystins, nodularins→disrupt hepatocyte cytoskeleton→acute hemorrhagic hepatic necorsis

· GI upset: endotoxins
	· Neurotoxicity (w/in 1 hr): muscle fasciculations, decreased movement, collapse, exaggerated abd breathing, +/-opisthotonous, convulsion, death (rep paralysis), SLUD signs

· Hepatotoxicity (acute): vomiting, diarrhea, anorexia, lethargy

· GI upset
	• Evidence of hepatic failure and DIC: hypoglycemia, icterus, hyofibrinoenemia, prolonged PT/PTT, increased LES’s, hyperammonemia, thrombocytopenia, low AT, elevated serum osmolality, metabolic acidosis, increased central oxygen
• Dx: HPLC; ID of organism in liver, GIT or contaminated water supply


	• Neurotoxin: most animals are found dead
• Survivors may develop photosensitization (liver)
• Treatment is infrequent and often unsuccessful
• Decontamination of GIT
• +/- atropine



	Bread Dough
	· Cats and dogs
	· Ethanol produced when dough rises

· Metabolized by liver by alcohol dehydrogenase to acetaldehyde and acetic acid

· Metabolic acidosis
	· Muscle tremors

· Seizures

· Respiratory depression

· Ataxia

· CNS depression


	· Hypoglycemia
	· Cold water gastric lavage

· Fluid therapy

· Yohimbine

	Bromethalin
	· Oral LD50:

Dog 2.38-5.6 mg/kg bait 

Cat 0.4-0.71 mg/kg bait 

· Decon and tx if ingest:

Dog 0.1 mg/kg

Cat 0.05 mg/kg.
	· Uncouples oxidative phosphorylation resulting in (ATP, Na:K pumps fail, fluid accumulates w/I myelin sheaths resulting in nerve conduction impairment, paresis/paralysis, death

· Rapidly absorbed; plasma conc peak at 4 hrs – slowly eliminated in bile

· Undergoes N-demethylation in the liver, forming desmethylbromethalin - major toxic metabolite

· Undergoes enterohepatic recirc

· Animals showing mild to moderate signs of bromethalin toxicosis (e.g., depression, ataxia, weakness) can recover, but recovery may be slow, taking days to weeks.

· Not all animals make a full recovery, especially in instances of severe toxicosis; some may have permanent neurologic effects.
	· Dogs-common signs may progress for 1-2 wks: tremors, ataxia, depression, tachypnea, hyperreflexia, ( vocal, recumbency, anorexia, vomiting, death

· Cats-common signs:  ataxia, focal sz, vocalization, rigidity, decreased CP, abd distension, recumbency, depression, death

· Other possible signs include gen sz, head pressing, nystagmus, hyperesthesia, coma, hyperexcitability,  cyanosis, drooling, hyperthermia, miosis
	· NSF
	· Mannitol, dexamethasone, and furosemide have been used to reduce cerebral edema and cerebrospinal fluid pressure

· Benzodiazepines and barbiturates are rec for sz

· Supportive care

· Signs are very difficult to control – early and aggressive decon is the key to success.

· Gingko biloba has reduced mortality in rats, but only if given at the time of exposure to bromethalin

· Mild signs (hind limb weakness only) may resolve. Pts w/paralysis or sz generally have a poor to grave prognosis for survival

	Brown recluse spider
	· Dogs highly susceptible

· No reports in cats
	· Complex venom contains many proteins

· Sphingomyelinase D is most important: 

· Activates MMPs

· Stimulates platelet aggregation

· Proinflammatory

· Activates complement

· Chemotactic

· Antagonizes activation of Protein C (procoagulant)

· Alters transmembrane proteins

· Apoptosis
	· Victims immune-response determines severity

· 3 categories of clinical signs: 

· 1) No clinical signs or local irritation

· 2) Dermonecrosis (cutaneous loxoscelism) – bulls-eye lesion

· 3) Systemic disease (viscerocutaneous loxoscelism) – intravascular hemolysis, DIC, MODS
	· Prolonged coagulation times

· Hemolytic anemia

· Thrombocytopenia

· Hemoglobinuria

· Proteinuria

· Azotemia

· Leukocytosis

· Elevation in liver enzymes
	· Supportive care: rest, clean the wound, ice, compression and elevation

· Other therapies:

· Dapsone

· Antivenin

· Tetracyclines

· Surgical excision

· Hyperbaric oxygen

	Brunfelsia Spp. (aka “yesterday, today, tomorrow)
	· Dogs (no cats reported)

· Labs and Golden Retrievers over-represented likely due to their likelihood of getting into things
	· Member of nightshade plant group

· All plant parts are toxic; berries most toxic

· Alkaloids→exact mechanism of action unknown but believed to interfere with neurotransmission
	· GI signs progressing to neuro signs within hours

· Vomiting

· Diarrhea

· Ptyalism

· Ataxia

· Muscle tremors

· Convulsions

· Opisthotonus

· +/- extensor rigidity (saw-horse stance)

· Seizures

· Nystagmus

· Anisocoria

· Gagging

· Buccal irritation

· Profuse urination and sneezing
	• NSA in particular
• ID plant material in feces or stomach contents


	· 

	Buffo Toads
	· Dogs > cats

· Oral lethal dose is entire contents of both parotids glands

· O.1 g of venom/dog

· Small dogs > large dogs
	· Parotid glands on toad release biologically active substances (EPI, NE, serotonin, dopamine, bufotenine, bufagenins, bufotoxins, indolealkylamines) when attacked or threatened

· Effect heart, peripheral vasculature and CNS

· Bufagenins and bufotoxins are digitalis-like substances

· Bufotenine is a pressor and hallucinogen

· Indolealkylamines are hallucinogens similar to LSD
	· Seen within 30-60 minutes of contact

· Brick-red mucous membranes

· Ptyalism

· “Foaming at the mouth”

· Disorientation, ataxia

· Vomiting 

· Tachypnea/dyspnea

· Seizures

· Coma

· Arrhythmias

· Collapse

· Nystagmus

· Mydriasis

· Hyperthermia


	· Hemoconcentration

· Hypercapnia

· Respiratory acidosis
	· Thoroughly flush oral cavity with water 

· Symptomatic care:

· Anticonvulsants

· Antiarrhythmics

· Atropine if bradycardic (can worsen tachycardia)
· Fluid therapy

· Supplemental oxygen

· Mechanical ventilation

· Digoxin-specific antibody fragments used in people 

	Caffeine
	· Cats and dogs
· LD50 150mg/kg
	· Methylxanthine – stimulant
· Antagonized adenosine receptor
	· Vomiting

· Restlessness

· Hyperactivity – CNS stimulant

· Ataxia

· Muscle tremors

· Tachycardia/arrhythmia

· Seizure

· PU:PD

· Mydriasis
	· Lactic acidosis
· Elevated LEs
	· Anticonvulsant PRN

· Antiarrhythmic PRN

· IVF

· B-blockers PRN

	Carbamates
	· Cats and dogs
	· Cholinesterase inhibitors

· Interfere with metabolism or breakdown of Ach at cholinergic sites leading to constant depolarization of postsynaptic membrane

· Reversible inhibition

· Do not require activation by liver

· Renal excretion

· Absorbed through skin, respiratory tract, GI
	· Muscarinic – SLUD

· Nicotinic – muscle fasciculation, weakness

· CNS – seizures

· Intermediate syndrome can be seen 24-72 hours after acute crisis – anorexia, diarrhea, weakness, tremors, cervical ventroflexion, depression, death
	· ( serum cholin-esterase
	·  Dermal contact – bathe
· Emesis

· Activated charcoal

· Atropine – relieves muscarinic and CNS 
· Dogs:2 PAM if < 24 hrs, 20 mg/kg IM, SC or slow IV
· Nicotinic effect – Diphenhydramine may help

· Symptomatic and supportive care

	Carbon Monoxide
	· Dogs and cats
	• CO is a product of incomplete fuel combustion of organic materials

Sources: vehicle engine exhaust, unvented kerosene heaters, gasoline powered generators, heating system obstructions, smoke 
• 2 threories for MOA:
1) hypoxic theory: CO has high affinity for Hb (250 x that of O2) and is absorbed rapidly in lungs→CO displaces O2 from Hb→decreases Hb O2 sat and shifts O2-Hb dissoc. curve to left→decreased O2 off-loading at tissues→cellular anoxia and death; CO can also bind Hb and cause met-hB which cannot carry O2
2) cellular theory: binding of CO to mitochondrial cytochrome oxidases interferes with aerobic metabolism, activation of PMN’s with subsequent brain lipid peroxidation and CNS demyelination, intereference with plt NO scavenging causes increased NO, I-R injury, CO overstimulates neurons that use CO as a NT
• CO also has a narcotizing effect with unknown MOA; causes cerebral vasodilation


	• Recumbency

●Disorientation

●Dyspnea

●Stiffness

●Cherry red mm

•Delayed neurotoxicity (JVECC reports: hearing loss/dysacousis, ataxia, disorientation, CP deficits, tetraparesis) days to weeks later; delayed ●Neurophyschiatric syndrome in humans
-due to suspected autoregulation of the brain blood flow (BBF) and protection of the brain from hypoxia are compromised
-in most patients this is transient
• Smoke inhalation: coughing, respiratory difficulty, weakness, ataxia, seizures, and altered mentation


	• Elevated serum COHb measured via co-oximetry (>4%)
 BUT poor correlaton b/t increase and disease severity/prognosis
• CAUTION: pulse oximetry gap: overestimates O2 sat in presence of COHb b/c cannot distinguish CO-Hb from O2-Hb; also cannot trust ABG as this only measures dissolved O2, not total blood O2
• Myelinopathy is most common pathological lesion noted in humans 

• Smoke inhalation: TXR may show chemical pneumonitis


	• Hyperbaric O2 → The half-life of COHb is 4–6 hours in room, 40–80 minutes at FiO2 of 1.00, and only 15–30 minutes with hyperbaric O2 

●CO elimination is related to ventilation, duration of exposure, and FiO2
• IVF’s 
• Bronchodilators (for reflex bronchoconstriction)
• HBOC’s?→1st use for CO tox in JVECC with pos outcome
• Ab and steroids NOT indicated for smoke



	Chocolate
	· Cats and dogs
· Fatal doses of theobromine fore dogs 90-250mg/kg 

· LD50 300mg/kg

· Clinical course 4-72hrs


	· CNS stimulation with cardiac and respiratory hyperactivity

· Multiple mechanisms: antagonize adenosine receptors, inhibit phosphodiesterase and competitively inhibit benzodiazepine receptors in the brain
	· Vomiting/hematemesis

· Restlessness/excitability

· Salivation

· Ataxia

· Tachycardia

· Severe: diarrhea, urinary incontinence, hematuria, cyanosis, hyperthermia, seizures, arrhythmias
	· Hypertension

· Elevated lactate
	· Decontaminate

· Antiemetics

· IVF

· Sedation (Acepromazine v. Valium)

· Seizure control

· Treat arrhythmias

	Cholecalciferol

Rodenticide
	· Cats and dogs
	· Vit D induced hypercalcemia

· Calcium nephrotoxicosis
· Liver metabolism to active metabolite (25 hydroxycholcalciferol)

· Renal metabolism to calcitriol

· Highly lipid bound
	· Vomiting

· Anorexia

· Depression

· Weakness
· PU/PD
	· (calcium

· (phosphorus

· Azotemia
	· IVF

· Thyrocalcitonin

· Pamidronate disodium

· Prednisone

	Cocaine
	· Cats and dogs
· LD50 50mg/kg PO, 12.5mg/kg IV
· Clin course=6-12hrs

	· Blocks reuptake of NE and seratonin, resulting in excess neurotransmitters at nerve terminals.

· Sensitizes sympathetic cells, giving exaggerated response to catecholamines 

· Direct toxic effect to myocardium


	· vomiting, hypersalivation
· Seizure, tremors
· Hyperactivity - mania

· Hyperesthesia

· Hyperthermia

· Tachycardia, arrhythmias
· Mydriasis

· Depression – coma
· Cardiac arrest
	· Severe hypertension
· Lactic acidosis

· ( glucose

· May be detected in urine
	· Decontamination is rarely useful d/t short half life, emesis can trigger seizures
· arrhythmic therapy: esmolol v. lidocaine (Non-selective beta blockade must be avoided as coronary vasoconstriction and hypertension secondary to unopposed alpha-stim. may occur.

Lidocaine and cocaine both inhibit fast sodium channels, therefore its use may aggravate cardiac toxicity and may also potentiate seizures)
· Control seizures: Diazapam, Keppra
· Supportive care/diuresis 


	Cyanide
	· Dogs (no cats reported)

• Lethal blood level for dog:440mcg/dL
• Not enough cases to determine prognosis, but more severe Neuro dysfunction is guarded


	• Found in fumigants, insecticides, rodenticides, fertilizers, various grasses, pits of apricots, peaches, apple seeds, the houseplant eucalyptus, flax, chokeberry, pinchberry and wild black cherry, lima beans; side effect of nitroprusside infusion; inhalation of  smoke from combustible plastic products in house fires; artificial nail/glue removers
• MOA: inhibits mitochondrial cytochrome oxidase→blocks electron transport→

decreased oxidative metabolism and oxygen utilization→anaerobic metabolism kicks in→lactic acidosis
• Will also bind Fe2+ (ferrous) on Hb forming cyanoHb

→unable to transport O2
• Within seconds (smoke) to hours (ingestion) after exposure


	• Frothing at the mouth ●Dyspnea 

●Tachypnea 

●Excitability 

●Tonic-clonic convulsions 

●Seizures 

●Loss of consiousness ●Fixed mydriasis ●Arrhythmias ●Hemodynamic compromise 

●Cyanosis 

●Death

●Brick red mm and bitter almond smell often not detectable


	• Dx: whole blood cyanide conc

●Lactic acidosis 

●+/-elevated central venous O2 sat (>70%)
• CAUTION: pulse oximetry gap with false SaO2

• In humans lactate >8mmol/L may be suggestive of blood cyanide conc ≤1mg/dL



	• GIT decontamination if early
• Sodium nitrite→forms Met-Hb which combines with cyanide to form cyanmet-Hb (cyanide comes off oxidase enzymes); followed by sodium thiosulphate→augments the body’s ability to convert cyanmet-Hb to thiocyanate which is then excreted in the urine; +/- hydroxycobalamin (Vit B12A)→binds free cyanide and then is excreted in urine
• Hyperbaric O2→O2 displaces cyanide from cytochrome oxidase
• NOTE: avoid these treatments for smoke inhalation patients, as they already suffer from CO-induced Met-Hb



	Cyclonite
	· Dogs (no cats reported)

· C-4: Royal Defense Explosive (RDX)

• LD 50: 14mg/kg dog, 100mg/kg cats


	• Poorly absorbed from GIT
• Most C-4 is metabolized in the liver to carbon dioxide (exhaled), bicarbonate (excreted in urine), and formic acid (excreted in urine)
• Highest conc. In kidneys>brain>heart>liver
• Exact MOA unknown→theory: inhibition of neuronal cell repolarization postaction potential leading to heightened neuronal excitability and seizures facilitated by multiple molecular mechanisms.


	• Within minutes to hours: 

●Vomiting

●Inappetance ●Hyperexcitability  ●Hematuria 

●Petechial rash ●Hypersalivation 

●Muscle tremors 

●Seizures 


	• Renal toxicity in humans→1 case of renal failure in a dog (sig drop in GFR)
• Delayed transient hepatoxicity in 1 dog→increased LES’s and bili


	• GIT decontamination with AC→gastric lavage due to gastric retention
•Anticonvulsants→phenobarb may be ideal as it induces Cyt P450 which will increase metabolism of C-4
• IVF’s
• Gastric protectants
• NOTE: not dialyzable



	Diethylene Glycol
	· 
	· 
	· 
	· 
	· 

	Easter Lillies
	· Cats only

• Mortality rate: 50-100% (highest if treatment not initiated prior to onset of  anuric renal failure (within 18-24hrs); patients that survive will likely have CRF


	•Both leaves and flowers (flowers>leaves)
• Exact MOA unknown but primary site is kidney→ ATN of proximal convoluted tubules with crystal accumulation in tubules in histo; also causes degeneration of pancreatic acinar cells
• GI (irritation)vomiting and lethargy most common cs’s within 2-12 hours
• Neuro: seizures occasionally reported
• ARF: vomiting, lethargy, anorexia, changes in UOP within 24-72hrs


	• PE: renomagelay, abd pain
• Variation in UOP: PU/PD, oliguria, anuria
• Some cats also developed pancreatitis→ unsure if related
• Death d/t ARF within 3-5 days


	• Azotemia ●Isosthenuria ●Glucosuria

●Proteinuria 

●Elevated CK ●Cylindruria
•Cr can be disproportionately elevated compared to BUN


	• GIT decontamination→if early (<6hr) ARF not likely to ensue
• Dialysis
• IVF’s



	Ethylene glycol
	· Cats and dogs
	· Formation of toxic intermediates:

       oxalic acid

       glycolic acid

       glyoxylate

· Brain and kidney damage; metabolic acidosis
	· Early: 

· Ataxia

· Emesis

· Lethargy

· Later:

· Emesis

· ARF
	· (anion gap

· (osmolar gap

· Metabolic acidosis

· Oxalate crystalluria

· Azotemia

· ( calcium


	· IVF

· +/- mannitol and or furosemide

· Dialysis

· Antidote:

Dogs: 4-methyopyrazole – competitive inhibition resulting in fewer toxic intermediates and faster elimination.

Cats: higher dose 4-MP? or ethanol?

	Grapes and raisins
	· Only dogs in literature

· Report of both cat and ferret toxicity
	· Toxic principle unknown

· ARF does not consistently develop in all dogs that ingest grapes or raisins

· Given the lack of a dose-response relationship, the toxic principle may be present in varying amounts.

· Renal failure has been seen with both small and large quantity ingestions
· Reported acute proximal tubular necrosis
	· Vomiting

· Lethargy, weakness

· Anorexia

· Diarrhea

· Decreased urination

· Abdominal pain

· Ataxia
	· Azotemia

· Metabolic acidosis

· ( calcium

· ( phosphorus

· (anion gap

· (ALT

· Many are isosthenuric

· Protein, RBC, and glucose poss in urine

· AUS-various renal abnormalities

· Renal bx-ATN esp of proximal tubule
	· As with any ARF along with decontamination

· Prognosis 50:50 w/aggressive med tx?

	Ibuprofen
	· Cats – 2x as sensitive as dogs.

· Dogs:

· 50-125mg/kg GI ulcer     

· 175-350 ARF;

· > 400 mg/kg seizure, ataxia, coma
	· Inhibits prostaglandin synthesis

· Undergoes enterohepatic recirculation
	· Vomiting/hematemesis

· Diarrhea/melena

· Anorexia

· Weakness/ depression

· PU/PD

· Rarely: hyperesthesia, tremors, hyperactivity
	· Elevated BUN (GI bleeds)

· Azotemia (kidneys)

· Electrolyte abnormalities

· Metabolic acidosis
	· Decontaminate

· IVF dieresis

· Antiemetics 
· Misoprostil

· Sucralfate

· Antacid (H2 blocker, other)



	Iron
	· Cats and dogs
	· Adversely affects heart, liver, and endocrine organs
	· As related to organ dysfunction
	· ( serum iron levels

· Biopsy (+) for iron deposition
	· Deferoxamine

· IVF

	Ivermectin
	· Cats and dogs (collies, Aust shep, border collies)
	· Increase activity of GABA in the CNS

· enhance presynaptic release of GABA

· Enhances binding of GABA to postsynaptic receptors

· Direct GABA agonist
	· Ataxia

· Muscle tremors

· Seizures

· Disorientation

· CNS depression – coma

· Mydriasis, decreased menace, and blindness

· Respiratory depression
	· Lactic acidosis

· Hypercarbia
	· IVF and supportive care.

	Lead
	· Cats and dogs
· 10 to 15 mg/kg (if given as single dose)

· 5 mg/kg body weight per day (chronic exposure)


	· Mainly neuronal degeneration
	· Whining and crying w/o provocation
· Depression

· Frothing at the mouth
· Dementia/hysteria
· Seizures

· Abdominal tenderness
· aggression, constant snapping, 

· vomiting, and diarrhea
	· Hemogram:

· nRBC’s

· Basophilic stippling

· Bld lead level > 60 µg/dL

· Pb particles in GIT (rads)
	· Endoscopy/surgery if ingested lead FB

· +/-Decontamination

· Succimer 10 mg/kg PO q8h for 5 days followed by 10 mg/kg PO q12h for 2 weeks

· Calcium EDTA 25 mg/kg SC q6h for 2-5 days diluted to a 1 % solution in dextrose 5%

· Penicillamine (if other tx not available, do not give if lead in GI tract)



	Macadamia Nuts
	· Dogs and cats

· 1 nut/kg

· 2.2 grams/kg
	· Unknown neurotoxin
	· Develop within 6 to 24 hours of ingestion

· Weakness

· Depression

· Ataxia

· Vomiting

· Tremors

· Hyperthermia
	· Elevated lipase

· Increased triglycerides

· Leukocytosis

· Elevated ALP
	· Supportive care

	MAOIs
	· Cats and dogs

· No lethal dose published
	· Monoamine oxidase inhibition

· Increased levels of EPI, NE, dopamine and serotonin in the CNS

· Can cause liver damage
	· Hypo/hypertension

· Depression

· Ataxia

· Tachycardia

· Arrhythmias

· Seizures

· Respiratory depression

· Hyperthermia


	· Elevated liver enzymes
	· Fluid therapy

· Avoid pressors and CNS stimulants

· Avoid drugs that undergo hepatic metabolism

	Marijuana
	· Cats and dogs
· Wide margin of safety
· Clinical course=12-24hrs

	· Exact mechanism unknown

· Multiple sites within CNS (dopaminergic, cholinergic, noradrenergic , serotonergic and GABA)
	· Hyperesthesia
· Nystagmus
· Mydriasis, 
· Bradycardia

· Depression, obtundation,  stupor, or dementia / mania (can swing btwn)
· Ataxia

· Urinary incontinence
	· Can be detected in urine
	· Emesis: not always useful as THC is an anti-emetic 
· Repeat doses of activated charcoal: enterohepatic circulation
· Excitement: diazapam 
· Supportive care/dieresis
· Thermoregulation
· Will sleep it off…

	MDMA
	· Generally dogs
	· MDMA inhibits  monoamine transporter, results in increased concentrations of serotonin, norepinephrine, and dopamine 
· weak 5-HT1 and 5-HT2 receptor agonist
· indirect release of oxytocin
	(Serotonin syndrome)

· Twitching/seizures

· Tachycardia/arrhythmias

· circling, depression 

· dilated pupils 

· hyperactivity 

· rapid breathing 

· salivation
	· Hypertension

· Hyperthermia

· Hyponatremia
	· Decontamination

· Supportive care

· Seizure control

	Metaldehyde
	· Cats and dogs

· Oral LD50 

Dogs: 100 mg/kg

Cats: 207 mg/kg (toxicosis in cats is uncommon)

· 2 mg/kg or greater in dogs – decontaminate

· Clinical signs start w/I minutes-3 hrs post ing
	· Exact MOA unknown

· Decreased brain concentrations of GABA, norepinephrine, and serotonin (5-hydroxytryptamine), speculated as cause of seizures.

· Increased monoamine oxidase (MAO) activity results in further (norepi and serotonin levels.

· Undergoes enterohepatic recirculation
	· Anxiety

· Tachycardia

· Nystagmus (cats>dogs)

· Mydriasis

· Tachypnea/panting

· Hypersalivation

· Ataxia

· Vomiting

· Diarrhea

· Tremors / seizures

· Hyperthermia

· Rigidity/opisthotonos

· Depression/coma/death
· Transient blindness
	· Metabolic acidosis

· +/- liver failure

· Analyze serum, stomach contents, liver, and urine for metaldehyde

· +/- (LE
	· Control clinical signs (Methocarbamol, benzo’s, barbiturates)

· Correct acidosis

· Supportive care (IVF, etc)

	Metronidazole
	· Cats and dogs
	· Neurotoxin (esp with high or prolonged doses and therapy)
	· Anorexia

· vomiting/diarrhea

· Ataxia/CP deficits
· Nystagmus

· Seizures

· Stomatitis, glossitis

	· ( CSF microprotein
· Neutropenias

· Hepatotoxicity
	· Decontamination in acute overdoses, avoid emesis with mental depression 

· Discontinuation of the drug

· Supportive and symptomatic care

	Minoxydil
	· Dogs and cats

· 0.5-10 mg/kg/day in the dog 
· Toxicity in cats appears to be worse

	· Caused hyperpolarization due to K channel activation

· Contains propylene glycol
	· Tachycardia

· Lethargy

· Dyspnea
	· Hypotension
· necrosis of the papillary muscle and subendocardial areas of the left ventricle
· epicarditis
· cardiac hemorrhage
· pleural effusion
· pulmonary edema


	· Supportive care

· Treat cardiac signs as they arise

· High rate of mortality

· Cardiac lesions not progressive

	Mycotoxins
	Deoxynivalenol (vomitoxin)


	· Dogs and cats
	· Found in foods contaminated with Fusarium in grain
	· Feed refusal (at 4-5 ppm in dogs and 7.5 ppm in cats)

· Vomiting (1-4 ppm)

· Diarrhea

· Abdominal pain
· 
	· Feed analysis by thin-layer or high performance liquid chromatography

· MDB performed often to rule out other causes

	· Removal of contaminated feed

· Self limiting

	
	Ochratoxin A
	· Dog and cat
	· Produced by A. ochraceus and P. verrucosum
· Results in proximal renal tubular damage

· 0.2-0.3 mg/kg is deadly within 10-14 days
	· vomiting

· tenesmus

· increased body temperature

· tonsillitis

· bloody feces

· polydipsia

· polyuria

· dehydration

· paralysis

· death
	· Low USG

·  Na+

·  K+

· dehydration


	· As with other ARF

· Poor prognosis

	
	Penitrem A (Penicillum crustosum), 

roquefortine (Penicillum roquefortii, other Penicillum)
	· Dogs and cats
	· Souces from moldy cheese, bread and English walnuts

· Unknown mechanism of toxicity, possibly CNS antagonism of glycine production or alteration in presynaptic neurotransmitter release
	· Onset w/in 30 mins of ingestion

· Restlessness

· Panting

· Ptyalism

· Focal or generalized tremor

· Seizure

· Hyperesthesia

· Hyperthermia

· Exhaustion

· Dehydration
	· Metabolic acidosis (lactic)

· Rhabomyolysis

· Analysis of vomitus, gavage fluids, stomach contents, or bile
	· Removal of contaminated feed

· Self limiting

	Nicotine
	· Cats and dogs
	· 
	· 
	· 
	· 

	Novel antidepressants
	· Cats and dogs
	· Bupropion hydrochloride (Wellbutrin)

· Mechanism unknown

· Thought to selectively inhibit firing of noradrenergic neurons

· Inhibits neuronal reuptake of dopamine and NE
	· Tremors

· Seizures

· Vomiting

· Ptyalism

· Ataxia

· Arrhythmias

· Hypotension
	· 
	· Supportive

· Diuresis does not enhance excretion



	NSAIDS
	· Cats and dogs
	· GI ulceration

· Renal failure

· Liver failure

· Effects depend on drug, dose, and specie.

· Thought to be mostly due to antiprostaglandin effects.

· Most undergo enterohepatic recycling
	· Emesis +/- hematemesis

· Melena

· Anemia

· ARF

· Liver failure
	· Anemia

· Melena

· GI ulcers

· Azotemia

· (LE and T.bili

· 
	· Antacid (H2 blockers, proton pump inhibitors)

· Misoprostil (prostaglandin analog)

· Sucralfate

· Blood products PRN

	Onion/Garlic
	· Dogs and cats
	· Toxic substance is organosulfur compounds (sodium n-propylthiosulfate and n-propyl disulfite most poisonous)

· Result in reduction of activity of glucose-6-phosphate dehydrogenase as well as [glutathione]

· Results in decreased GSH and increased H2O2

· Causes hemoglobin denaturation, precipitation and aggregation 

· Erythrocyte deformity results in decreased lifespan
	· Inappetence/anorexia

· Inactive

· Pallor

· Soft feces

· Tachycardia

· Staggering

· Collapse

· Onion odor on breath
	· Hematuria

· Eccentrocytosis

· Heinz Bodies

· Regenerative anemia (nonreg. initially)
	· Decontamination by emesis

· Supportive care as necessary to maintain adequate perfusion

· Blood transfusion may be necessary

	Organophosphate
	· Cats and dogs
	· Cholinesterase inhibition
· Irreversible

· Absorbed through skin, GI, respiratory tract

· Hepatic metabolism to active metabolites

· Renal excretion
	· Muscarinic – SLUD

· Nicotinic – muscle fasciculation, weakness

· CNS – seizures

· Intermediate syndrome: 8-96 hours after acute crisis – neuromuscular weakness of neck flexors, thoracic limbs, respiratory muscles.

· OPIDN: 1-4 weeks post exposure, pelvic limb weakness, ataxia, dull mentation
	· ( serum cholin-esterase 
	· Dermal contact – bathe
· Emesis and charcoal

· Atropine – relieves muscarinic and CNS 
· Dogs:2 PAM if < 24 hrs, 20 mg/kg IM, SC or slow IV
· Nicotinic effect – Diphenhydramine may help

· Symptomatic and supportive care

	Paintballs
	· Cats and dogs
	· Increased plasma osmolality

· Cerebral hemorrhage
	· Vomiting

· Ataxia

· Diarrhea

· Tremors

· Tachycardia

· Hyperthermia

· Seizures

· Blindness
	· Hypernatremia

· Hyperchloridemia

· Hypokalemia

· Metabolic acidosis
	· Emesis

· Decrease [Na]: IV fluids

· Methocarbamol

· Anticonvulsants

· Antiemetics

	PCP
	· 
	· 
	· 
	· 
	· 

	Phenylpropanolamine
	· Dogs and cats

· Serum half-life of 3-4 hours

· 80-90% excreted in urine unchanged
	· Sympathomimetic

· Direct α-adrenergic stimulation

· Indirect stimulation of both α and β receptors by increasing release of NE from presynaptic sites
· Inhibits MAO activity at high doses
	· Hypertension

· Tachycardia

· Arrhythmias

· Seizures

· Ataxia

· Anorexia


	· Serum PPA ELISA to confirm

· Elevated troponin

· Hematuria

· Proteinuria
· Pigmenturia

· Elevated CK, ALT, ALP

· Azotemia

· Hypoglycemia

· Hypokalemia

· Coagulation: ↓ platelets, ↑D-dimers, 
	· Emesis

· Activated charcoal

· Antiarrhythmics

· Antiemetics

· IV fluids

	Play Dough
	· Dogs usually ingest
	· Salt content leads to hypernatremia

· CNS signs due to cerebral dehydration 

· Sodium chloride  also a gastric irritant 
	· Vomiting

· PU/PD

· Seizures

· Tremors

· Hyperthermia
	· Hypernatremia

· Hyperchloremia

· Azotemia (pre-renal)

· Metabolic acidosis
	· Emesis if within 30 minutes

· Decrease serum Na levels:

· IV fluids

· Furosemide

· 5% Dextrose

	Poinsettias
	· Dogs and cats
	· Contain milky sap as direct irritant, presumed from diterpenoid euphorbol esters and a detergent effect of steroids due to saponin-like properties
	· Dermal exposure( erythema, pruritus

· Ptyalism

· Vomition

· Diarrhea (rare)

· Conjunctivitis with ocular exposure
	· Presumed exposure with self-limiting signs is considered diagnostic

· With severe or protracted vomiting, consider MDb
	· Induce emesis only with large volume of ingeta

· NPO if vomiting

· Bath with mild soap for dermal dz

· Ocular flushing PRN

· Mild and self limiting signs

· Dehydration possible

	Polyurethane glue
	· 
	· 
	· 
	· 
	· 

	Potpourri
	· Cats > dogs
	· Contain cationic detergents and essential oils – cause ocular and dermal irritation, allergic reactions

· Alcohols and phenols metabolized by liver to glucuronides, cats lack glucuronyl transferase so more sensitive to toxicity
	· Lingual and oral ulceration (rostral 1/3 of tongue more common)

· Pain

· Ptyalism

· Hyperthermia

· Tachypnea

· Depression


	· Leukocytosis

· ↑CK
	· Supportive care

· Analgesics

· Antimicrobials

· GI protectants

· Nutritional support

	Proplyne glycol
	· 
	· 
	· 
	· 
	· 

	Pyrethrins/Permethrins
	· Dogs and cats, cats more sensitive

· Inert ingredients may act synergistically (aromatic and aliphatic hydrocarbon, glycols and alcohols, piperonyl butoxide and N-octyl bicyclohepatene dicarboximide)

· Toxic dose permethrin to cat-100 mg/kg
	· Fat soluble

· Variably metabolized and excreted with both oral and dermal routes based on carrier and synergistic agents

· Prolong period of sodium conductance by altering sodium channels on nerves

· Results in lengthening of depolarizing action potential and repetitive nerve firing
	· “Side effects”

· Ptyalism

· Focal, repetitive muscle contraction (paw flick and ear twitch)

· Hyperesthesia

· Vomiting, diarrhea

· Hypersensitivity reactions (urticaria, hyperemia and pruritus)

· Anaphylaxis

· True Toxic reaction

· Marked depression

· Protracted vomiting/diarrhea

· Ataxia

· Muscle tremors
	· Minimum database, to look for other diseases
	· Future product avoidance

· “Side effects” are self limiting

· Detergent bath for allergic reaction

· Treat anaphylaxis as typical

· Activated charcoal with known oral exposure only if concern for aspiration is minimal

· Methocarbamol

	Salicylates
	· 
	· 
	· 
	· 
	· 

	Snakes: N. American  Pit Vipers
	· Cats more resistant than dogs – but usually present in worse condition

· Victim variables that affect severity – species, body mass, location of bite, post-bite excitability, concurrent meds

· Snake factors – species, size, age, motivation, degree of venom regeneration


	· Venom is complex combination of enzymatic and nonenzymatic proteins

· Similar to neurotoxin Mojave toxin

· Immobilize and predigest prey

· Possible for venom to be purely neurotoxic with no local signs

· 20% of human bites are dry (w/o venom)
	· 1-6 punctures from single bite

· Pain

· Swelling

· Ecchymosis, petechiation

· Weakness

· Shock

· Tissue sloughing, necrosis

· Severe hypotension

· Arrhythmias

· Ptyalism

· Tachypnea

· Fasciculations

· Tachycardia


	· CBC: echinocytosis, thrombocytopenia

· Coagulation: 60% patients develop coagulopathy: consumptive, DIC, hypofibrinogenemia vascular damage, destruction of megakaryocytes

· Chem: hypokalemia, ↑ CK, ALT, AST, hyperglycemia
	· No first-aid measure has been shown to decrease morbidity/mortality

· Antivenin – equine origin (sheep origin available but $$$) – appropriate dose unknown

· Corticosteroids and antibiotics controversial



	Snakes: Coral snakes
	· Cats and dogs

· 60% bites nonenvenomating
	· Venom neurotoxic with little local tissue reaction and pain

· Toxins in combination act as nodepolarizing postsynaptic neuromuscular blocking agents.
	· Onset may be delayed 10-18 hours post bite

· Generalized weakness

· Acute ascending flaccid quadriplegia

· Impaired nociception

· Anisocoria

· Absent spinal reflexes

· Respiratory failure

· Ptyalism

· Aspiration pneumonia


	· Dogs: intravascular hemolysis, anemia, hemoglobinuria, spherocytosis

· Chemistry: ↑CK, hyperfibrinogenemia
	· Antivenin

· +/- antibiotics

· +/- pressure wrap

· Mechanical ventilation

· Supportive care

· Cats: clinical improvement in 36-48 hours

	SSRIs
	· Cats and dogs
	· Inhibit presynaptic neuronal reuptake of serotonin

· Highly protein bound
	· Serotonin syndrome:

· Vomiting

· Diarrhea

· Ptyalism

· Blindness

· Dyspnea

· Hyperthermia

· Seizures

· Mydriasis

· Ataxia/paresis

· Coma

· Death


	· Monitor renal function (ARF)

· Myoglobinuria

· Rhabdomyolysis

· DIC

· CBC - thrombocytopenia
	· Symptomatic and supportive

· Diuresis does not enhance excretion

· Cyproheptadine – Dogs: 1.1 mg/kg PO, Cats: 2-4 mg PO

· Chlorpromazine – 0.5 mg/kg IV, IM, SC q 6 hours


	Strychnine
	· Cats and dogs
	· Inhibits glycine (inhibitory neurotransmitter in the spine and medulla)
· Hepatic metabolism
	· Apprehension

· Stiffness

· Violent tetanic seizures easily elicited by minor stimuli

· Extensor rigidity
	· Hypoxia from tetanic sz

· Tissue levels can be assayed in stomach contents, hepatic, renal, or CNS tissue
	· Pentobarb or diazepam PRN

· Methocarbamol

· Respiratory support

	TCAs
	· Cats and dogs
	· Block reuptake of NE and serotonin

· Strong anticholinergic activity

· Rapidly absorbed from GI tract

· Enterohepatic recirculation
	· Arrhythmias

· Lethargy

· Ataxia

· Vomiting

· Mydriasis

· Hypotension

· Dyspnea

· Seizures

· Coma


	· 
	· Induce emesis

· Activated charcoal

· Symptomatic and supportive

· Anticonvulsants

· Antiarrhythmics

· IV fluids

· Antiemetics

	Warfarin and other anticoagulant

Rodenticides
	· Cats and dogs
	· Inhibition of vitamin K dependent clotting factors (II, VII, IX, X)
	· Hemorrhage (cavity, muscle, joint, other)
	· ( PT, PTT, ACT

· Anemia

· Dyspnea (if pleural effusion)
	· Phytonadione (vit k1)

· Plasma or blood PRN

	Xylitol
	· Dogs only

· Hypoglycemia has been reported at dose of  0.9 mg/kg

· 1-2 pieces of xylitol gum can cause signif (BG in 20 lb dog.

· Hepatotoxic dose unknown (1 report of 1.4-2.0 g/kg reported)
· Hepatotoxic 9-72 hours following ingestion
	· Significantly increases blood insulin levels resulting in life-threatening hypoglycemia.

· ( glucose can occur w/i 30 min of ingestion

· (LE or liver failure may occur w/I 8-12 hrs of ingestion
	· Depression

· Vomiting

· ( glucose-ataxia, weakness, depression, coma, seizures
	· ( glucose

· (LE, Tbili

· Severe hepatic necrosis

· (LE and T.bili

· Syn liver failure

· ( glucose

· Coagulopathy
	· Use of activated charcoal is equivocal

· IVF with dextrose and possible K+ supplement

· Frequent feeding-sm meals

· vitamins K, C, and E

· sAME and silymarin (NAC if vomiting precludes oral meds)

· FFP PRN

· Antibiotics

	Zinc
	· Dogs reported (more likely than cat to be indiscriminate eater)

· Element found in many household objects

· Pennies minted after 1982
	· MOA – not completely understood

· MOA may be related to inhibition of glutathione reductase - RBCs more susceptible to oxidative damage.

· In general, when RBCs undergo oxidative damage, they develop Heinz bodies.

· Zinc reported to cause:

Intravascular hemolytic anemia

Pancreatitis (mech unknown)

Acute renal failure (+/- in dogs)

GIT dysfunction (gastric irritation, pancreatitis, GIT hypoxia)
	· Vomiting

· Pigmenturia

· Lethargy

· Inappetance

· Diarrhea

· Pale mucus membranes

· Weakness

· Tachycardia

· Tachypnea


	· (serum zinc levels

· (LE, Tbili

· Hemoglobinemia (intravasc hemolysis)

· Anemia (+/-Heinz bodies, spherocytes)

· (aPTT (inhibition of VIII, IX, XI, and XII)

· Metallic FB freq evident on AXR
	· Blood collected for zinc levels should be collected into tubes made for trace element assays (royal blue stoppers).

· Remove metallic FB

· +/- chelation w/Ca2+ EDTA

· Blood products (pRBC, Oxyglobin)

· Supportive care to include IVF, gastroprotectants

	Zinc phosphide
	· 
	· 
	· 
	· 
	· 


