Brunsfelsia spp. (yesterday, today, tomorrow)

Genus of flowering plants in the family Solanaceae
Known as a nightshade
50 spp decribed
Agent: 
· alkaloids
Animals: Dogs, cats (no case reports)
· The severity of clinical signs appears to be dose related, with animals affected after eating approximately 1.8 g/kg of plant material
Clinical signs 
· Dogs manifest toxicity with strychnine like (The tremors and hypersalivation were reminiscent of metaldehyde or carbamate toxicity. Extensor rigidity and opisthotonus are also seen with strychnine poisoning),  GI, neuro and cardiac symptoms
· Hyperthemia, vomiting, diarrhea, muscle tremmors, anxiousness, opisthotonus, seizures
· In other reports clinical signs included proprioceptive deficits, anisocoria, nystagmus, coughing, gagging, buccal irritation, profuse urination and sneezing
Treatments: 
· general anesthesia, gastric lavage, enema, anticonvulsants (diazepam, phenobarbital), propofol.

Diagnosis: 
· Witness of ingestion, examination of GI contents

Prognosis: good if identified and treated rapidly

Ref: M SINGH, S COWAN, G CHILD. Brunfelsia spp (Yesterday, today, tomorrow) toxicity in four dogs. Australian Veterinary Journal. 2008. Vol 86; 214-218.



Buffo Toads (Marine toad, Cane toad)

Found in Florida
Not Native to USA
Brought into USA to control “white grubs” in sugar cane fields
Established in Florida state as the result of an accidental release of 100 specimens from at pet dealer at the Miami airport in 1955
Toxic Agent: 
· This pet secretes a highly toxic milky substance from its large parotid glands at the back of its head, behind the ears. Lesser amounts of toxin are produced from granular and mucous glands in the toad’s skin. 
· Toxicity usually occurs when dogs ingest venom after biting or eating a toad. It is also possible for toads to squirt venom up to 2 metres
· Toad venom is a potent combination of bufotenines, bufogenins (also known as bufadienolides) and bufotoxins. Bufotenines include catecholamines, serotonin and 5-hydroxytryptophan. Catecholamines present in the venom can cause significant cardiovascular, central nervous and sympathetic nervous systems effects
Animals: Dogs and cats
Symptoms:  
· *** drooling,hperemic mm, neurologic signs****
· These include  red mm, tachycardia, hypertension, tachypnoea, seizures, tremors, hyperthermia, mental depression and hyperaesthesia, as well as gastrointestinal signs. Cardiac arrhythmias may also occur.
· Catecholamines undergo significant degradation in the intestinal tract and liver which may make their clinical effects less significant than previously thought.
· Serotonin and 5-hydroxytrptophan are believed to cause hallucinogenic effects similar to the street drug lysergic acid diethylamide (LSD).
· Hydroxytryptophan intoxication has been reported in dogs to cause neurological signs such as seizure, depression, tremors, hyperaesthesia and ataxia, and gastrointestinal signs including abdominal pain and ptyalism.
· Bufogenins and bufotoxins are closely related steroid derivatives with chemical and physiological properties similar to cardiac glycosides. Through the inhibition of Na+, K+ ATPase, cardiac glycosides cause increased intracellular sodium in myocardial cells, leading to increased intracellular calcium concentrates, thereby predisposing to ventricular arrhythmia and possible fibrillation.
Common clinical signs: 
· drooling, contact irritation of mucus membranes, head shaking, vocalization, loss of coordination, convulsions. 
Dose: 
· The lethal oral dose of toad venom is believed to be the entire contents of both parotid glands, or the equivalent of 0.1g of venom per dog.
Treatment: 
· Oral lavage
· emesis in cases of toad ingestion as well as gastric lavage and activated charcoal
· anticonculsant therapy (diazepam)
· atropine for bradyarrythmias
· propranolol which antagonized the affects of cardiac glycosides for sinus tachycardia. Some reports suggest the use of esmolol, lidocaine and amiodarone.
· One report suggests that lidocaine, verapamil and propranolol are effective in preventing ventricular fibrillation. 
· Supportive care. 

Ref:
MP REEVES. A retrospective report of 90 dogs with suspected cane toad (Bufo marinus) toxicity. Australian Veterinary Journal. Volume 82, No 10, October 2004

Sakate M, Lucas de Oliveira PC. Use of lidocaine, propranolol, amiodarone, and verapamil in toad envenoming (Genus Bufo) in dogs. J Venom Anim Tox 2001;7:240-259.

Caffiene:
Dogs LD50 140-150mg/kg
Cats: LD50 100-150mg/kg
Toxic agent:
· Methylxanthine – stimulant
· (Methylated xanthine alkaloids) – cardiac muscle stimulation, smooth muscle relaxtion (esp bronchial smooth muscle), CNS sitmulation, kidney diuresis
Mechanism of action:
· inhibit cyclic nucleotide phosphodiesterases and antagonize receptor- mediated actions of adenosine. 
· (antagonize ADP receptor)
· These combined actions result in cerebral cortical stimulation and seizures, myocardial contraction, smooth muscle relaxation, and diuresis. 
· Caffeine appears to stimulate the synthesis and release of catecholamines, especially norepinephrine. 
· Caffeine stimulates the medullary, respiratory, vasomotor, and vagal centers and the spinal cord at high doses.
· In comparison with theobromine, caffeine has less effect on cardiac stimulation and coronary artery dilation. However, skeletal muscles are stimulated more by caffeine than by other methylxanthines 
Metabolism:
· Note: crosses BBB , milk, placenta
· Metabolized in liver by microsomal enzyme system (N-demethylation and phase II conjugation)
· 10% excreted unchanged in the urine
· Evidence that they are excreted into bile and undergo enterohepatic recirculation

Clinical signs:
· Start within 30-60min
· Vomiting
· Restlessness
· Hyperactivity – CNS stimulant
· Ataxia
· Muscle tremors
· Tachycardia/arrhythmia
· Seizure
· PU:PD
· Mydriasis
· Hyperthermia
· Hypertension, cyanosis, coma  death from respiratory failure or cardiac arrhythmias

Lab findings:
· Lactic acidosis
· Elevated Les
· Elevated levels of the methylxanthines may be detected in the stomach contents, plasma, serum, urine, and liver of poisoned animals. 
· 
Treatment:
The goals of treatment for methylxanthine poisoning include (1) sustain basic life support, (2) decrease further absorption, (3) increase excretion of absorbed alkaloid, and (4) provide symptomatic relief of seizures, respiratory difficulties, and cardiac dysfunction. 

· Anticonvulsant PRN
· Antiarrhythmic PRN
· IVF
· B-blockers PRN
· Activated charcoal


Carbamates:
Organophosphate and carbamate insecticides are common pesticides used in agriculture, around the home, and on and around domestic animals. 
A general list of carbamates, in order from most to least toxic, includes aldicarb, carbo- furan, methomyl, propoxur, and carbaryl. 
Toxic dose: 
Little is known about toxic dose in dogs and cats
LD50 in rats 1-4mg/kg
Species variability

Mechanism of action:
· Both groups of insecticides inhibit acetylcholinesterase (AChE) activity. 
· AChE becomes inactive b/c it is either “phosphorylated” or “carbamylated”
· Carbamates are similar in structure to physostigmine and neostigmine. 
· Carbamate and OP insecticides may be absorbed through the skin, respiratory tract, or gastrointestinal tract. 
· Carbamates do not require liver activation and are active cholinesterase (ChE) inhibitors as absorbed. 
· OP do require activation by the liver P450 enzymes 
· OP is irreversible binding, CBM reversibly bind (T1/2 30-40min)
· Death from either OPs or carbamates is associated with respiratory problems resulting from massive respiratory tract secretions, bronchiolar constriction, intercostal and diaphragm muscle paralysis, and respiratory paralysis from CNS effects in the medulla. 

Metabolism:
· Hydrolysis by cytochrome p450 system and various conjugation mechanisms
· OP more lipid soluble and more readily cross the BBB
· Metabolites primarily excreted in the urine
Clinical signs:
· Acute poisoning are generally divided into three major categories. 
1. Muscarinic signs include salivation, lacrimation, urination, defecation, miosis, bronchospasm, bradycardia, and emesis. 
2. Nicotinic signs include muscle tremors, ataxia, weakness, and paralysis.
3. Central nervous system signs can range from severe depression to hyperactivity and seizures. 
· Exposures in dogs and cats to lipophilic organophosphates may lead to an “intermediate syndrome,” characterized mostly by a delayed onset of anorexia, depression, generalized weakness, muscle tremors, ventroflexion of the neck, and abnormal behavior. 
Diagnostics:
· Blood or brain AChE activity should be assessed and is an excellent screening tool to determine exposure in clinically affected patients or postmortem. Use heperainized whole blood
· Blood ChE activities that are less than 50% of normal are suspicious, and activities that are less than 25% of normal are fairly diagnostic 
· Note: AChE activity can also be depressed when anemia is present (due to normal AchE activity on RBCs); it is recommended to assess a packed cell volume on blood samples for AChE testing 
· 
Treatment options include:
· Decontamination
· Enterogastric lavage or just gastric lavage may be appropriate in some cases if a large amount of poison has been ingested and emesis has not occurred or induction of emesis is contraindicated 
· Atropine sulfate – field test and treatment. Will relieve muscarinic and CNS signs, but not nicotinic signs. The initial dose of atropine for a known OP or carbamate toxicosis is 0.1 to 0.5 mg/kg, with one fourth of this dose given (IV) and the rest given (IM) or (SC) (some individuals administer the entire dose slowly IV). The dose is based on the severity of the muscarinic signs. Repeat doses should be lower (0.1 mg/kg) and given as needed based on a combination of signs, including heart rate and wet lung sounds. Atropine acts as a noncompetitive antagonist to protect the ACh receptors from excessive bombardment by the accumulating ACh and is a specific physiologic antidote for both OP and carbamate toxicoses. The primary goal of atropine is to control bradycardia and bronchial secretions. 
· 2-pyridine aldoxime methyl chloride (2PAM, protopam) – oximes reactivate AChE (r agin has not occurred). Oximes are generally not necessary in carbamate toxi- coses because the inhibition of AChE is very reversible. The dose is 20 mg/kg (some recom- mend up to 50 mg/kg) given IM, SC, or very slowly IV (depending on product)
· Diazepam
· Activated charcoal mixed with sorbitol is useful for decontamination, depending on the amount and toxicity of the compound ingested. 
· respiratory support 
· antihistamines (controversial); have some anti-muscarinic effects. Listed as contraindicated
· Other drugs that are contraindicated include phenothiazine tranquilizers, opiates, local anesthetics, aminoglycoside antibiotics, clindamycin, lincomycin, theophylline, and neuro- muscular blocker 

Carbon Monoxide:
Carbon monoxide is a product of incomplete combustion of hydrocarbons and is produced by fires; automobile exhaust; propane-powered engines; portable generators; kerosene heaters; gas log fireplaces; spray paint; and cigarette, cigar, and pipe smoke. 
Carbon monoxide is the leading cause of death in fire victims. 
Carbon monoxide exposure is particularly deleterious to pregnant animals because of fetuses’ greater sensitivity to the harmful effects of the gas. 
The toxicity of carbon monoxide lies in its capacity to reduce both the oxygen-carrying capacity of hemoglobin and the oxygen-unloading function of the molecule. The net effect of these two processes is decreased availability of oxygen to cells of the body. 
Toxic dose:
· The lethal dose is 1000 ppm (0.1%) for all animals. An automobile running in a closed one-car garage for 10 minutes can achieve this level. 
Mechanism of Action:
·  CO binds to Hb to form carboxyhemoglobin, a molecule incapable of carrying oxygen, thus tissue hypoxia results.
· Hb has an affinity for Co that is 240 times greater than for O2
· Also, the presence of CO increases the affinitty of the O2-Hb bond, thus further reducing the availability of oxygen
· As a result, carbon monoxide reduces the availability of oxygen to tissue in two ways: first, by its direct combination with hemoglobin, which thereby reduces the amount of hemoglobin able to carry oxygen, and second, by preventing the release or unloading of oxygen bound to hemoglobin at peripheral body tissues. This increased affinity for oxygen, known as the Haldane effect, causes the leftward shift of the oxygen hemoglobin dissociation curve. 
· An addition to the strong affinity of carbon monoxide for hemoglobin, carbon monoxide has a significant affinity for all iron- or copper-containing sites and competes with oxygen at these active sites. In particular, muscle myoglobin has a selective affinity for carbon monoxide that is 40 times greater than that for oxygen and, like hemoglobin, displays a leftward oxygen dissociation shift when carbon monoxide is present. This binding with myoglobin is further enhanced by hypoxic conditions. 
· Interference with cellular respiration at the mitochondrial level by carbon monoxide also has been demonstrated. 
· Carbon monoxide binds with cytochrome oxidase in conditions of hypoxia and causes the release of mitochondrial- based free radicals. These molecules attract leukocytes that release proteases that activate a cascade of events that damage endothelium, destroy brain microvasculature, and result in lipid peroxidation of brain membranes. 
· Carbon monoxide toxicity cannot be explained based solely on a carboxyhemoglobin- mediated hypoxia. n poisoned animals, 10% to 15% of total body carbon monoxide is found to be extravascular. The delivery of carbon mon- oxide itself intracellularly, its binding to heme proteins and other molecules other than hemoglobin, the migration and attachment of leukocytes to damaged endothelium and their destructive release of proteases, free radicals, and degradative enzymes all contribute to the toxicity of carbon monoxide in addition to its hypoxic effects. 
· 

Clinical signs:
· nausea, vomiting, ataxia, tachypnea, dyspnea, tachycardia, syncope, hypotension, lactic acidosis, seizures, pulmonary edema, and coma. 
· Although the heart is readily affected by carbon monoxide, the brain is the most sensitive target organ, and neurological signs may be evident. 
· Acute death from carbon monoxide is usually the result of ventricular dysrhythmia, the cause of which is the underlying devastating hypoxia. 
· Death may also result from seizures or respiratory failure


Diagnosis:
· History, clinical signs, and response to therapy. 
· No single laboratory test exists to establish carbon monoxide poisoning. 
· Blood levels of carboxyhemoglobin usually have fallen substantially by the time of arrival at the veterinary facility. 
· Gross and histologic lesions of carbon monoxide poisoning include renal tubular necrosis, myonecrosis, endothelial damage to the blood vessels, and demyelinization injury to the CNS. 
· Levels of carboxyhemoglobin in the blood can help determine overall toxicity of the exposure. Normal levels in nonsmoking humans and normal animals typically are less than 2%; smokers can have chronically elevated levels around 7% to 12%. Carboxyhemoglobin levels may be taken from specimens obtained to measure arterial blood gases. 
· carboxyhemoglobin is not predictive of the severity of the poi- soning and correlates poorly in predicting treatment outcome. In addition, carboxyhe- moglobin levels can vary with duration of exposure, timing of the measurement, rate of elimination, and concentration of carbon monoxide in the inspired gas 
· Because carboxyhemoglobin absorbs light at the same wavelength as oxyhemoglobin, a pulse oximeter shows falsely elevated or normal oxyhemoglobin saturation levels. 
· Initial hydrogen ion concentration may be a better index of the severity of poisoning based upon its effect on cellular metabolism as a result of the binding of carbon monoxide to intracellular oxygen-carrying proteins, such as cytochromes, rather than solely to hemoglobin. Poisoning of the cytochrome system results in cellular dysfunction and metabolic acidosis. 
· Measures other than carboxyhemoglobin levels, such as measures of acidemia (hydrogen ion concentration and lactate levels), provide additional information as to the severity of the toxic episode. Furthermore, animals with such an acidosis should be thought to have significant carbon monoxide exposure even if carboxy- hemoglobin levels are low. 
· Concentration of carbon monoxide in end expiratory breath bears a close relationship to carboxyhemoglobin concentration in the blood. Handheld breath analyzers are commercially available and are suitable for detection of carbon monoxide from any cause. 

Treatment:
· Involves removing the animal from the source of carbon monoxide and immediately administering 100% oxygen (via ET tube or tight fitting mask)
· BP support
· Treat lactic acidosis
· Animals arriving in emergency situations from closed-space fires with notable metabolic acidosis or elevated lactate levels should also be evaluated for possible concomiant cyanide poisoning. 
· Use of 100% oxygen facilitates the dissociation of carbon monoxide from hemoglobin. The half-life of carbon monoxide is reduced from more than 240 minutes at room air to 60 minutes when 100% oxygen is delivered via endotracheal tube. Administration of 100% oxygen should not be employed for longer than 18 hours to prevent subsequent oxygen toxicity. This syndrome is thought to be caused by the formation of oxygen radicals that directly damage endothelial and epithelial cells leading to cytotoxicity, increased endothe- lial permeability, and subsequent inflammation of tissues. 
· The use of 100% oxygen administered at greater than atmospheric pressure (i.e., hyper- baric oxygen) can shorten the half-life further to about 23 minutes. In humans hyperbaric oxygen therapy is the treatment of choice for patients severely poisoned by carbon monoxide. 
· Finally, correction of any underlying acidemia with bicarbonate is controversial because it can result in further cellular hypoxia secondary to a left shift of the oxyhemoglobin dissociation curve. At this time it is not recommended as part of the treatment regimen. 
Question:
1. What is the mainstay of treatment for CO toxicity?
Answer: Involves removing the animal from the source of carbon monoxide and immediately administering 100% oxygen (via ET tube or tight fitting mask)

2. What is a point of care test that may provide more useful than blood carboxyhemoglobin levels?  
Answer: Lactic acidosis due to tissue hypoxia

3. Why may bicarbonate therapy to treat a metabolic acidosis be detrimental in cases of CO poisoning?
Answer: it can result in further cellular hypoxia secondary to a left shift of the oxyhemoglobin dissociation curve



Chocolate:

The LD50 of theobromine in dogs ranges from 250 to 500 mg/kg body weight and the LD50 in a cat is 200 mg/kg
 Toxic agent:
· Theobromine (methylxanthine; alkaloids)
· Theobromine occurs naturally in cacao beans 
· A few of the most concentrated sources are unsweetened baking chocolate and cocoa, which often contain more than 400 mg of theobromine/ oz. Milk chocolate usually contains from 44 to 60 mg of theobromine/oz. 
· The methylxanthines inhibit cyclic nucleotide phosphodiesterases and antagonize receptor- mediated actions of adenosine. These combined actions result in cerebral cortical stimula- tion and seizures, myocardial contraction, smooth muscle relaxation, and diuresis.
Metabolism:
· As with caffeine, theobromine is metabolized primarily in the liver. Dogs excrete theobromine slowly; the plasma half-life is about 17.5 hours, a fact that likely predisposes dogs to theobromine poisoning

Clinical signs:
· acute onset of CNS excitation and cardiac stimulation (e.g., vomiting, hyperactivity, excitement, rigidity, tremors, hyperthermia, seizures). 
· Marked tachycardia, premature ventricular contractions, and arrhythmias are commonly seen. 
· Hypertension can be seen as well. 
· Death may occur 18 to 24 hours after the onset from cardiac arrhythmias or respiratory failure or may be delayed for several days and then occur sud- denly from cardiac failure.
Diagnostics:
· Much of the time confirmatory tests will not be done because the history, along with clinical signs, is sufficient to treat the problem and the patient. 
· However, laboratory tests can be run to help confirm an exposure, if desired.
· Elevated levels of the methylxanthines may be detected in the stomach contents, plasma, serum, urine, and liver of poisoned animals. 
· Theobromine may be detected in serum for 3 to 4 days after the initial exposure.

Treatment:
· Evacuation of the gastrointestinal tract, 
· Use of activated charcoal, and cathartics/enemas. 
· Diazepam is commonly used to control excitement and seizures. 
· Propranolol (or other beta blocker) is used for tachycardia/tachyarrhythmias, atropine for bradycardia. 
Question:
1. What is the toxic compound in chocolate? 
Answer: Theobromine; methylxanthine alkaloid

2. What is the LD50 in dogs and cats for chocolate?
Answer: dogs ranges from 250 to 500 mg/kg body weight and the LD50 in a cat is 200 mg/kg


Cholecalciferol Rodenticide:
 
There are 2 acrive forms of vitamin D in mammals – plant derived ergocalciferol (D2) and animal derived cholecalciferol (D3). Both are prosteroid hormones.

There are several synthetic analogues of 25-hydroxycholecaciferol, and 1,25 dihydroxycholecalciferol

Note: Granulomatous diseases result in an endogenous release of 1,25(OH)2D3

· The most common sources of vitamin D toxicosis in small animals are accidental ingestion of rodenticides containing cholecalciferol and human medications containing vitamin D or its analogues 
· Adulterated pet food has been a source of chronic vitamin D poisoning in dogs 
· Toxicity can be acute or cumulative
· The reported LD50 in dogs for Vit D3 is 88mg/kg
· A single oral lethal dose of cholecalciferol in a mature dog can be as low as 2  mg/kg (80,000 IU/kg), and signs can been seen at doses as low as 0.1 mg/kg. 
· Doses of 0.1mg/kg (4000 IU/kg) Vit D3 can cause mild GIT signs and those > 0.5mg/kg (20,000IU/kg) can result in hypercalcemia, hyperphosphatemia and renal failure
· A single minimum oral toxic dose of calcipotriol or calcipotriene in dogs is as low as 10 mcg/kg body weight and a single oral lethal dose is 65 mcg/kg body weight
· Clinical signs of toxicity can be seen at doses 2.5ng/kg of calcitrol. 1ug of Vitamin D3 = 40IU.
      
     Metabolism:
· Following ingestion, cholecalciferol is rapidly absorbed and transported in plasma to the liver by vitamin D–binding protein.
· In the liver, cholecalciferol is very rapidly metabolized in the endoplasmic reticulum and mitochondria by 25-hydroxylase, a cytochrome P-450 mixed function oxidase enzyme, to 25(OH)D3, the principal circulating metabolite.
· This primary circulating metabolite, 25(OH)D3, is further metabolized primarily to 1,25(OH)2D3 (calcitriol) and 24,25(OH)2D3 in renal proximal convoluted tubule epithelial cell mitochondria by renal 1α-hydroxylase, also a mixed function oxidase enzyme.
· Calcitriol is the principal active metabolite of cholecalciferol following exposure to physiologic or pharmacologic doses of cholecalciferol in dogs and cats.
· In addition to the kidneys, there are other minor extrarenal sources of 1,25(OH)2D3 in mammals, such as the lymphohematopoietic system
· The toxicokinetics of parent vitamin D compounds and their metabolites and analogues has not been widely investigated in dogs and cats
· Identification of the biochemical form of vitamin D involved in each case is important in estimating the duration of therapy required and in rendering an accurate prognosis, as ech form has a different half life.
      Background:
· Vitamin D plays an important role in calcium homeostasis. 
· It enhances calcium and phosphorus absorption from the gut and plays a role in the reabsorption of calcium from the distal tubules in the kidney.
· Although 90% to 99% of calcium in glomerular filtrate is reabsorbed independent of vitamin D, both vitamin D and parathyroid hormone (PTH) mediate the reabsorption of 1% to 10% of the filtered calcium in the distal tubules.
· Vitamin D, by enhancing calcium absorption in the gastrointestinal tract and distal renal tubules, helps to maintain optimum serum calcium concentrations and allows proper bone mineralization to proceed. Another major function of vitamin D is to induce mobilization of calcium from bone to prevent hypocalcemia, a potentially life-threatening condition in humans and animals.
· Calcium plays other vital functions in the body besides skeletal mineralization, including nerve impulse conduction and muscle function, which are also impaired in the presence of subnormal serum calcium concentrations.
Mechanism of toxicity:
· When given in physiologic or pharmacologic doses, the active metabolite of vitamin D is 1,25(OH)2D3. This metabolite binds to an intracellular vitamin D receptor (VDR) within target tissue. This calcitriol-receptor complex then binds to DNA to trigger transcriptional events. 
· In intoxications involving ergocalciferol, cholecalciferol, or medications containing 25(OH)D3, tissues respond to 25(OH)D3, not 1,25(OH)2D3. Following ingestion of toxic doses of these compounds, the concentration of 25(OH)D3 is increased at least 15 times the normal concentration.
· When present in high concentrations, 25(OH)D3 prevails over 1,25(OH)2D3 for binding to the VDR and is the primary cause of biologic effects in target tissues, such as intestines and bone. This explains why the hypercalcemic effects of cholecalciferol toxicosis persist for weeks after the serum concentration of 1,25(OH)2D3 has returned to normal or subnormal concentrations.

Clinical signs:
· Clinical signs of vitamin D toxicosis arise from hypercalcemia (and concurrent hyperphosphatemia) and involve the central nervous, muscular, gastrointestinal, cardiovascular, endocrine, and renal systems. 
· They include depression, weakness, and anorexia. 
· As the disease progresses, vomiting, hematemesis, polyuria, polydipsia, constipation, melena, and dehydration set in. 
· The high calcium ion concentration alters the action of vasopressin on renal tubules, leading to reduced urinary concentrating ability and polyuria. 
· The specific gravity of urine is hyposthenuric (1.002-1.006). 
· The feces may become dark (melena) because of gastrointestinal bleeding. Hematemesis is a grave sign that is usually observed in the more advanced cases. Gastric ulceration is caused by mineralization of the stomach wall.
· Cardiac signs may include bradycardia and other ventricular arrhythmias. Electrocardiographic changes include shortened QT and prolonged PR intervals.
Diagnostics:
Confirmatory tests include:
· serum parathyroid hormone (iPTH) 
· Total and ionized calcium
· Phosphorus levels
· 25(OH) and 1,25 (OH)2D3 levels
         In vitamin D toxicosis, iPTH is suppressed
         Animals are frequently azotemic
         Analysis of bile and kidney for Vit D metabolites is also available post mortem
           Treatment:
· may include gastrointestinal decontamination – emesis, activated charcoal (repeated doses due to enterohepatic circulation), cholestyramine
· reduction of hypercalcemia using calcitonin or bisphosphonates
· and dietary calcium and phosphorus restriction
· Supportive therapy should include fluid therapy, corticosteroids, phosphate binders, antiemetics, and use of gastrointestinal protectants . 
· Corticosteroids suppress bone resorption, reduce intestinal calcium absorption, and promote calciuresis by reducing distal tubular calcium absorption
· Bisphosphonates inhibit bone resoprtion
· The prognosis is good if treatment is initiated early before persistent hypercalcemia, hyperphosphatemia, and dystrophic mineralization set in
· Serum calcium levels (total and ionized) and phosphorus concentrations should be monitored at the time of admission to establish baseline values and every 24 to 48 hours during the first 6 days after exposure

Questions:
1. With Cholecalciferol toxicity, what are the clinical signs secondary to?
Answer: hypercalcemia
2. In Vitamin D toxicosis, serum parathyroid hormone is elevated. T or F?
Answer: False; it is suppressed
3. What is the principle active metabolits of cholecalciferol following exposure to physiologic or pharmacologic doses?
Answer: calcitrol


Cocaine:
· Cocaine is an alkaloid
· Derived from the coca plant
· Free base is chemically extracted pure cocaine
· Often “cut” with amphetamine, caffeine, lidocaine, quinine
· Exposure mainly due to accidental ingestion
· LD50 dogs 50mg/kg

Metabolism:
· Rapidly absorbed from GIT, mm and lungs
· Metabolized to at least 6 metabolites in the liver and plasma
· Plasma half life is short, generally less than 3 hrs
· Both the parent compound and metabolites are excreted in the urine

        Mechanism of Action:
· Inhibits neuronal reuptake of catecholamines and promotes catecholamine release
· Cause cardiac or respiratory arrest

         Clinical signs:
· Alternate CNS stimulation and profound depression
· Hyperesthesia and seizures
· Arrhythmias (tachycardias, VPCs)

           Diagnostics:
· Hyperglycemia
· Elevated ALT and CK
· Cocaine metabolites  may be found in plasma to confirm recent exposure
· Urinary testing

Treatment:
· Supportive care
· Respiratory support may be needed
· Chlorprozazine  may help alleviate CV effects, may aid in preventing seizures
· Anti-arrythmic therapy
· 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. Thus beta 1 selective agents (esmolol) or agents with some alpha blocking activity (labetolool are recommended for use)
· 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 


Questions:
1. Cocaine is an alkaloid. T or F?
Answer: True
2. Common clin path findings include hypercglycemia and elevated CK. T or F? 
Answer: True
3. Non selective beta blockade must be avoided as coronary vasoconstriction and hypertension secondary to unopposed alpha stimulation may occur. T or F?
Answer: True
4. Lidocaine is the agent of choice for management of arrhythmias associated with cocaine toxicity. T or F? 
Answer: False - Lidocaine and cocaine both inhibit fast sodium channels, therefore its use may aggravate cardiac toxicity and may also potentiate seizures


Cyanide:
· Hydrogen cyanide (HCN) and cyanide salts are used in a variety of common industrial processes. 
· Smoke inhalation
· Baits, insecticides
· For most species, the lethal dose of HCN is 2 mg/kg. Exposure to cyanide can occur via inhalation, ingestion, or dermal exposure 
· T1/2 19hours
· Differential diagnoses include poisonings with carbon monoxide or acute solvent inhalation, heart disease, cerebral disease, and cerebral neoplasia
Mechanism of action:
· Cyanide disrupts the ability of the cell to use oxygen in oxidative phosphorylation  net result is histotoxic tissue hypoxia
· Does this by binding with the Ferric (Fe3+) iron of the mitochondrial cytochrome oxidase system
· Shift towards anaerobic metabolism  resulting decreased ATP  depletion of cellular energy stores  lactic acid production (anion gap metabolic acidosis)
· Blocks cellular respiration!! (O2 released by oxyhemoglobin cleavage can no longer be bound)
· Direct toxic effect on cell membranes  cellular necrosis
Clinical signs:
· Vomiting, hyperpnea, tachycardia, hypotension, cardiac arrhythmias, seizures, coma and apnea
· Brick red mm and bitter almond smell of GI contents (rare)
· Shock, respiratory failure and death
Diagnostics:
· Plasma lactate levels and increased anion gap values may be the best indicators of both the presence and severity of cyanide poisoning.
· Whole-blood cyanide levels are available in many human laboratories. It may take time to obtain the results, so these tests are often of little use in emergency situations. 
The hallmark of cyanide toxicity is tissue hypoxia based on the disruption of normal oxidative phosphorylation and the ability of cells to use oxygen. Those tissues that most depend on oxidative phosphorylation (e.g., heart and brain) are affected most rapidly and severely 
Subsequent central inhibition of the respiratory centers leads to hypoventilation, which produces additional hypoxia. Myocardial depression with decreased cardiac output produces an additional stagnation hypoxia 
Until the final stages of respiratory depression or arrest, the blood is normally oxygen- ated. However, the tissue is unable to extract or use the oxygen because of the cyanide, and this leads to a greater than normal oxygen level on the venous side and the classic “cherry red” color of the superoxygenated blood. 

Treatment:
· All cyanide antidotes are toxic, and therapy may be not only unnecessary but also dangerous. Supportive measures alone may prove to be satisfactory. 
· Remove patient from source
· Supportive therapy  100% oxygen, IV fluids
· Decontaminate skin and fur
· With certain exposure  administer antidotal therapy 
· Hydroxycobalamin); reverses cyanide toxicity in humans, shown to reduce mortality in canine studies
· If a diagnosis of cyanide poisoning is certain, sodium nitrite should be given as soon as possible. Sodium nitrite has potentially significant toxicity. This nitrite forms met- hemoglobin, which combines with cyanide to form cyanmethemoglobin. It is a potent vasodilator, and rapid administration may result in hypotension. 
· Another potentially serious adverse effect of sodium nitrite administration is induction of excessive methemoglobin levels. This can be fatal if cyanide poisoning is not present. 
· Sodium nitrite is followed by the admin- istration of sodium thiosulfate (1.65 mL of a 25% solution) given intravenously. Thiosul- fate converts cyanide to thiocyanate. 
· In animals with less severe poisoning, sodium thiosulfate and supportive measures alone may be sufficient 
· In other parts of the world, alternative antidotes in clinical use include hydroxo- cobalamin, dicobalt-ethylenediaminetetraacetic (EDTA) acid (Kelocyanor), and 4-dimethylaminophenol. At present there is a lack of international consensus about the definitive treatment of choice 

Questions:
1. How does cyanide cause toxicity?
Answer: Cyanide disrupts the ability of the cell to use oxygen in oxidative phosphorylation  net result is histotoxic tissue hypoxia. Does this by binding with the Ferric (Fe3+) iron of the mitochondrial cytochrome oxidase system

2. What is the rational for the use of Sodium Nitrite as an antidote to cyanide toxicosis?
Answer: This nitrite forms methemoglobin, which combines with cyanide to form cyanmethemoglobin. It is a potent vasodilator, and rapid administration may result in hypotension. Another potentially serious adverse effect of sodium nitrite administration is induction of excessive methemoglobin levels. This can be fatal if cyanide poisoning is not present. 

Easter Lillies: Lilium longiflorum (Easter lily) 
Lilium spp. and Hemerocallis spp. plants are common ornamentals that
are used as potted holiday houseplants and common constituents of flower arrangements. 
It is of special note that the only animal to date that is known to be susceptible to the nephrotoxicity of these plants is the domestic cat. 
Both the leaves and the flowers are associated with poisoning 
Cases of ingestion by dogs have only resulted in gastrointestinal upset, without any renal effects. 
Small amounts of plant ingestion can be toxic to cats. Ingestion of as little as 2 to 3 leaves or part of a flower has resulted in lethal effects in cats. 
It has been found that the toxin(s) in the Easter lily is in the water-soluble fraction of the plant 
Toxins are thought to be rapidly absorbed.
The elimination of the toxin(s) from the body likely occurs within the first 48 hours, although the duration of clinical effects can last for several days. The longer duration of effects after the toxin(s) are eliminated is the result of acute renal tissue damage and secondary effects from the renal failure. Early fluid diuresis initiated before the onset of renal shut down and continued for 24 to 72 hours can significantly prevent renal failure–associated death. These data suggest a relatively rapid elimination of the toxin(s), especially in the presence of fluid diuresis. 

Mechanism of action:
· The true mechanism of toxicity is unknown, but it involves damage to the renal tubular epithelium resulting in renal failure in cats. 
· Based on clinical field cases, it has been found that the mechanism of toxicity requires two components to result in the acute renal failure associated with anuria and death. The first component is the direct action of the plant toxin(s) on the renal tubular epithelium resulting in cellular damage and an initial polyuric renal failure. The second component is the development of severe dehydration caused by polyuric renal failure. This is based on the fact that fluid therapy and fluid diuresis before the onset of the anuric renal failure will prevent complete renal shutdown from developing 
Clinical signs:
· Include lethargy, vomiting, anorexia, and polyuria followed by anuria, weakness, and death. 
· Vomiting, salivation, anorexia around 2-6hrs
· The next observed clinical signs are the development of polyuria at 12 to 30 hours post ingestion, followed by a resulting dehydration at 18 to 30 hours. The polyuria lasts until the onset of anuria, which can develop by 24 to 48 hours. 
Diagnostics:
· Clinicopathologic abnormalities include increases in creatinine and BUN, isosthenuria, glucosuria, proteinuria, and urinary casts. 
· Confirmatory tests include identification of plant exposure, as well as clinical and pathologic compatible abnormalities. 
Treatment:
· includes early decontamination (These procedures include evacuation of the gastric contents by induction of emesis, activated charcoal with sorbitol)
· early aggressive fluid diuresis, and good supportive care. 
· In cats with clinical signs of lily poisoning that are not anuric, the best treatment to date is correction of the dehydration and the use of 2 to 3 times maintenance fluids to cause fluid diuresis. Fluid diuresis should be maintained for 48 to 72 hours. 
· Once anuria develops, dialysis can be used. 
Prognosis is fair to good, depending on the timing of treatment initiation. 
· Gross and histologic lesions include renal congestion, +/- perirenal edema, and  renal tubular necrosis with significant tubular casts 
1. What is the toxic agent present in Lillies? 
Answer: unknown



Diethylene Glycol:

· Diethylene glycol (DEG) is used as an automotive brake fluid, an industrial lubricant, and a solvent. 
· Contamination of pharmaceuticals and health products with DEG have resulted in large-scale human poisoning. 
Toxic dose: may be from one oral dose, or cumulative
LD50 in dogs and cats between 3.6-11.6g/kg
Toxic agent:
· Composed of 2 ethylene glycol molecules linked by an ether bond
· Physical propertied similar to that of EG (but less toxic)
· Mechanism of action is not well understood; metabolites are most likely responsible for toxicosis
· Absorbed rapidly in the GIT
· A proportion is metabolized by the hepatic  alcohol dehydrogenase to 2-hydroxyethoxyacetic acid
· Most DEG ix excreted unchanged in the urine
· Almost entirely eliminated in 36hrs
· The kidney is the major target organ of DEG. It also has a direct narcotic effect. 
Clinical signs:
· initially include depression, vomiting, and diarrhea, which are later followed by anuric renal failure. 
· When a relatively small amount has been ingested, the initial effects resolve quickly and the animal can appear normal for a day or more. Anuric renal failure, which occurs several days after ingestion and is preceded by polyuria or oliguria, is the hallmark of DEG poisoning 
· 
       Diagnostics:
· Unless a large dose is ingested, animals are most likely to present to the veterinarian in the uremic stage of DEG poisoning. 
· Typical clinical pathologic findings associated with uremia include elevated serum urea nitrogen, creatinine, and potassium; lactic acidosis; low urine specific gravity; and erythrocytes present in the urine 
· As with other glycols, the osmolar gap is elevated early in the progression of toxicosis. 
·  Severe oxalate nephrosis does not occur. 
· Suspicion of DEG toxicosis is usually based on a history of exposure, evidence of renal failure, and kidney lesions. DEG can be detected in the blood and urine by gas chromatography. 
· Because of the rapid elimination rate, this toxicant is unlikely to be detectable in blood or urine for more than a day or two after exposure. 
Treatment:
· Treatment of DEG poisoning is symptomatic, supportive, and depends on early diagnosis. 
· Gastrointestinal evacuation is not warranted unless ingestion was very recent, because gastrointestinal absorption of DEG is rapid and central nervous system (CNS) depression occurs soon after ingestion. 
· Supportive care includes correcting body temperature, electrolyte abnormalities, and acidosis 
· Add B Vitamins to fluids
· 4MP
· Peritoneal or hemodialysis

Questions:
1. What is the treatment for DEG? 
Answer: supportive, 4MP, dialysis

Ethylene Glycol:
· EG: (C2H6O2) is a colorless odorless sweet tasting agent used for antifreeze and deicing agents. Also used as a cryo protectant for embryo preservation.
· Small molecular weight (62Da) make it effective in lowering the freezing point of water
· Clinical signs and laboratory findings are very useful in diagnosing the early stage of EG poisoning. 
· Treatment of EG toxicosis should be instituted as quickly as possible when EG poisoning is suggested. Prognosis is excellent in dogs treated in less than 5 hours following ingestion and is good in cats treated in less than 3 hours following ingestion. 
· Fomepizole, not ethanol, is the therapy of choice for dogs in which EG ingestion is suggested, and data support use of higher doses of fomepizole in cats suspected  of ingestion
Toxic dose: 6.6ml/kg dog and 1.5ml/kg cat (undiluted solution)
Toxicokinetics:
· Rapidly absorbed from GIT; delayed with the presence of food
· Rapid distribution throughout blood and tissue
· Plasma T1/2 ~ 3hrs
· Variable amount is eliminated unmetabolized in the urine
· Remaining amount is metabolized by alcohol dehydrogenase and other hepatic enzymes to glycoaldehydes and organic acids
· Liver is major site of metabolism; small amounts are metabolized in stomach and kidneys
· EG  (via ADH)  glycoaldehyde  (oxidation)  glycolic acid  glyoxilic acid
· Glycoxylic acid is primarily converted to oxalic acid, but may may take several metabolic pathways; end products include glycine, formic acid, hippuric acid, oxalomalic acid, benzoic acid
· Metabolites are present for several days
· EG and glycolic acid are excreted in the urine in higher quantities than other metabolites b/c their metabolism is rate limiting
· Calcium binds to oxalic acid, resulting in calcium oxalate crystal formation
· CaOx crystal deposition is widespread, but is most severe in the kidney

Mechanism of toxicity:
· Potent CNS depressant
· Before it is metabolize, EG has similar toxicity to ethanol
· Side effects of EG itself  GI irritation, increased serum osmolality, CNS depression
· EG is biotransformed into highly toxic metabolites that result in severe metabolic acidosis and acute kidney injury
Cytotoxicity:
· CYT P450 is partially responsible for metabolism of EG and is also inhibited by metabolism of EG
· Electron transfer within the P450 system is affected, resulting in production of oxygen free radicals that are toxic to tissues
· Organic acid metabolites inhibit oxidative phosphorylation, cellular respiration, glucose metabolism, protein synthesis and DNA replication
        GI and Liver:
· GI irritant
· Vomiting
· CaOx deposition and focal hemorrhage in gastric mucosa
         Nervous system:
· Glycoaldehyde is thought to be the primary metabolite responsible for CNS dysfunction; respiration, glucose and serotonin metabolism are depressed and CNS amine concentrations are altered 
· Hypocalcemia secondary to CaOx formation may contribute to neuro signs
· Acidosis may contribute to cerebral damage
Metabolic acidosis:
· Glycolic acid accumulation is the primary cause of metabolic acidosis 
· Other acid metabolites may contribute
· Glycolic acid accumulates because the lactic dehydrogenase enzyme that metabolizes glycolic acid to glycoxylic acid becomes saturtated
           Kidney injury:
· Although glycoaldehyde and glyoxylate have been suggested as the metabolites responsible for the cytotoxicity, renal epithelial damage has now been shown to be associated with calcium oxalate monohydrate (COM) crystal formation within the renal tubules. 
· The severity of renal damage correlates well with the total accumulation of COM crystals in kidney tissue. 
· The COM crystals adhere to renal tubular cell membranes, and are then internalized by the cells, where they alter cell membrane structure and function and increase reactive oxygen species and pro- duce mitochondrial dysfunction, resulting in cell death 

Clinical signs:
· Clinical signs are dose dependent and can be divided into those caused by un-metabolized EG and those caused by the toxic metabolites of EG. 
· The onset of clinical signs is almost always acute. Early clinical signs are usually observed 30 minutes after ingestion and often last until approximately 12 hours after ingestion; they are primarily associated with EG-induced gastric irritation and high EG blood concentrations. These signs commonly include nausea and vomiting, CNS depression, ataxia and knuckling, muscle fasciculations, decreased withdrawal reflexes and righting ability, hypothermia, and osmotic diuresis with resultant polyuria and polydipsia. As CNS depression increases in severity, dogs drink less, but osmotic diuresis persists, resulting in dehydration. In dogs CNS signs abate after approximately 12 hours, and patients may briefly appear to have recovered. Cats usually remain markedly depressed and do not exhibit polydipsia. 
· Clinical signs associated with the toxic metabolites are primarily related to oliguric renal failure, which is evident by 36 to 72 hours following ingestion in dogs and by 12 to 24 hours following ingestion in cats. Clinical signs may include severe lethargy or coma, seizures, anorexia, vomiting, oral ulcers and salivation, and oliguria with isosthenuria. Anuria often develops 72 to 96 hours after ingestion. The kidneys are often swollen and painful, particularly in cats. 
Minimum Database:
Abnormal laboratory findings can also be divided into those associated with early EG intoxication, which may be related to the presence of EG per se or to its toxic metabolites, and those associated with late EG intoxication, most of which are related to renal failure. 
CBC – evidence of hemoconcentration
Serum biochemistry profile:
· Abnormalities are primarily due to the presence of acid metabolites of EG in the serum that result in metabolic acidosis and include decreased plasma bicarbonate concentration and an increased anion gap. Additionally, hyperphosphatemia may occur because of ingestion of a phosphate rust inhibitor present in some commercial antifreeze products. 
· Metabolites of EG notably increase the pool of unmeasured anions and cause an increased anion gap. The AG is composed of phosphates, sulfates, and negatively charged proteins that are not included in the equation. The anion gap is increased by 3 hours after ingestion, peaks at 6 hours after ingestion, and remains increased for approximately 48 hours.  
· With the onset of renal damage and subsequent decreased glomerular filtration, serum creatinine and blood urea nitrogen (BUN) concentrations increase. In the dog, these increases begin to occur between 24 and 48 hours following EG ingestion. In the cat, BUN and creatinine begin to increase approximately 12 hours after ingestion. 
· Serum phosphorus concentrations increase because of decreased glomerular filtration, but increases as high as 10 mg/dL may also be observed 3 to 6 hours following EG ingestion because of the phosphate rust inhibitors present in antifreeze solutions. 
· Hyperkalemia develops with the onset of oliguria or aniura
· Hypocalcemia is observed in approximately half of patients and is due to chelation of calcium by oxalic acid
· Clinical signs of hypocalcemia are infrequently observed because acidosis results in a shift to the ionized, physiologically active form of calcium. 
· Hyperglycemia  50% dogs and cats. Due to inhibition of glucose metabolism by aldehydes, increased epinephrine, endogenous corticosteroids and uremia
Urinalysis:
· Dogs are isosthenuric by 3 hours following inges- tion of EG because of osmotic diuresis and serum hyperosmolality-induced polydipsia. 
· Animals remain isosthenuric in the later stages of toxicosis because of renal dysfunction and an impaired ability to concentrate urine. 
· Calcium oxalate crystalluria is a common finding and may be observed as early as 3 and 6 hours after ingestion in the cat and dog, respectively, as a result of oxalic acid combining with calcium. 
· COM crystals are variably sized, clear, six-sided prisms 
Serum or Urine EG testing:
· EG serum concentrations peak 1 to 6 hours following ingestion, and EG is usually no longer detectable in the serum or urine 48 to 72 hours after ingestion 
· The presence of pro- pylene glycol, glycerol, or other compounds in the blood may cause a false-positive test result (some activated charcoal suspensions, formulations of diazepam, and semimoist diets contain propylene glycol). 
· Ethanol and methanol do NOT result in a positive test.
· Laboratory measurement of serum glycolic acid concentration, although diagnostically useful, particularly after EG has been metabolized, is rarely available at reference laboratories 
· Cats may be intoxicated with a lethal dose of EG that is still less than the 50 mg/dL detectable level of the EG test kit. Therefore, if the test kit result is negative and historical findings and clinical signs are compatible with EG ingestion, the recommendation is to initiate appropriate therapy for EG intoxication and submit a serum sample to a reference laboratory capable of determining a quantitative con- centration. 
Serum Osmolality:
· Determination of serum osmolality is very useful for diagnosing early EG toxicosis. 
· Serum osmolality is increased by 1 hour after ingestion of EG, increasing in parallel with serum EG concentrations. 
· Hyperosmolality occurs because EG is an osmotically active, small-molecular-weight substance. When measured serum osmolality (by osmometry) is compared with calculated serum osmolality, the difference is referred to as the osmole gap 
Calculation:
1.86(Na + K) + glucose/18 + BUN/2.8 + 9
· Normal serum osmolality is 280 to 310 mosm/kg, and the normal osmole gap is less than 10 mosm/kg. 
· Multiplication of the osmole gap by five yields an approximate serum EG concentration in milligrams per deciliter. 
· More specifically, each 100 mg/dL (16 mmol/L) increment increase in EG concentration contributes approximately 16mosm/kg of H2) to the serum osmolality
· Simultaneous or sequential increases in osmole and anion gaps are very suggestive of EG intoxication. 
· As EG is metabolized, its contribution to the osmole gap diminishes because the accumulating negatively charged metabolites do not contribute to the osmole gap. Animals presenting with signs of late EG poisoning are likely to have little to no osmole gap increase, but will have an increased osmolality (whether calculated or measured) because of the azotemia 
Another diagnostic procedure that may be helpful in detecting early EG intoxication is examination of the oral cavity, face, paws, vomitus, and urine with a Wood’s lamp to deter- mine whether they appear fluorescent. 
Ultrasonographic patterns in the kidneys of EG-intoxicated dogs and cats may be helpful in diagnosing late EG poisoning. A pattern of greater than normal cortical and medullary echogenicity with persistence of areas of lesser echo intensity at the corticomedullary junction and central medullary regions has been observed concurrent with the onset of clinical anuria and is referred to as the halo sign. 
Histopathologic examination of kidneys taken at biopsy or necropsy from EG-poisoned animals is usually confirmatory because the renal tubules contain calcium oxalate crystals. 
Treatment:
Therapy for EG poisoning is aimed at preventing absorption, increasing excre- tion, and preventing metabolism of EG. Supportive care to correct fluid, acid-base, and electrolyte imbalances is also helpful. 
The most critical aspect of therapy is based on prevention of EG oxidation by ADH, which is the enzyme responsible for the initial reaction in the EG metabolic pathway. 
Historically, treating EG toxicosis has been directed toward inhibiting EG metabolism with ethanol, which is a competitive substrate that has a higher affinity for ADH than EG. Ethanol has numerous disadvantages because it enhances many of the metabolic effects of EG. Both ethanol and EG are CNS depressants, and it is the compounded CNS depression that most limits the usefulness of ethanol as an antidote. Moreover, ethanol, because of its short half-life as a competitive substrate of ADH, must be administered every 4 hrs or as a CRI. Respiratory depression. Additional disadvantages of ethanol treatment include its metabolism to acetaldehyde, which impairs glucose metabolism and is a cerebral irritant. Ethanol also contributes to metabolic acidosis by enhancing the formation of lactic acid from pyruvate and may potentiate hypocalcemia. Ethanol contributes to an osmotic diuresis and hyperosmolality.
Another substrate with a high affinity for ADH, 1,3-butanediol, has been used experimentally in dogs and rats to prevent the metabolism of EG and has some advantages over ethanol. 
Fomepizole is an ADH inhibitor, not a competitive substrate, and it does not induce CNS depression (in dogs), diuresis, or hyperosmolality at the rec- ommended dose 
The recommended dosage of fomepizole for dogs is 20 mg/kg of body weight IV ini- tially, followed by 15 mg/kg IV at 12 and 24 hours, and 5 mg/kg IV at 36 hours. 
Presumably, additional fomepizole should be given to dogs if peritoneal dialysis is used as concurrent therapy. The blood concentration of fomepizole can be determined by a high-performance liquid chromatographic assay. 
Results of an in vitro study indicated that canine ADH was more effectively inhibited by fomepizole than feline ADH and suggested that higher doses of fomepizole might be more effective 
Cat dosing: The recommended dose is 125 mg/kg IV initially, followed by 31.3 mg/kg IV at 12, 24, and 36 hours after the initial dose. If ingestion of a large amount of EG is sus- pected, repeating serum quantification tests (via a reference laboratory or human hos- pital) would be advantageous to determine whether continuation of therapy beyond 36 hours is necessary. Alternatively, additional doses of fomepizole can be administered empirically. 


Questions:
1. With respect to metabolism, EG is metabolized to  (a)__________________via (b)  ___________________, then {(a) above }is further oxidized to glycolic acid and then further metabolized via lactic dehydrogenase to _________________.
Answer: glycoaldehyde, alcohol dehydrogenase, glyoxilic acid

2. Glycoaldehyde is thought to be the primary metabolite responsible for CNS. T or F? 
Answer: True

3. Accumulation of which of the below, is primarily responsible for the development of metabolic acidosis associated with EG toxicity?
A. Glycoaldehyde
B. Alcohol dehydrogenase
C. Glycolic acid
D. Glyoxylic acid

4. Why does kidney injury occur?
Answer: CaOx crystal formation within renal tubules

5. The presence of pro- pylene glycol, glycerol, or other compounds in the blood may cause a false-positive test result. T or F? 
Answer: True



Grapes and Raisins:
Raisins, grapes, sultanas, and currants may be toxic to some dogs—no apparent dose response exists between the exposure dose and development of renal disease. 
No confirmed cases of raisin and grape toxicosis have been described in cats, although there have been anecdotal reports suggesting cats and ferrets may be susceptible as well 
Toxic principle - Unknown
Clinical signs:
· vomiting, anorexia, diarrhea, lethargy, abdominal pain, oliguria, and subsequent anuria. 
Clinical pathologic changes:
· are of acute renal failure and include elevated blood urea nitrogen and creatinine concentrations, along with hypercalcemia and hyperphosphatemia. 
Treatment:
· includes early implementation of gastrointestinal decontamination (emesis, activated charcoal) and aggressive fluid therapy for up to 72 hours post ingestion to support renal function. 
· Prognosis for animals with clinical oliguria or anuria is poor and requires prolonged aggressive supportive care (e.g., hemodialysis, peritoneal dialysis). 
Histopathologic changes:
· observed in the kidney include proximal renal tubule degeneration or necrosis (with intact basement membranes) and tubular debris or proteinaceous casts in the tubules and collecting ducts. Intracellular and intraluminal pigment has been observed in some cases. 
Questions:
1. 1. Raisins are dried grapes, and grapes do not become raisins until their moisture content is reduced to approximately 15% . T or F?
Answer: True
2. Raisin colors can vary as a result of the different drying processes; a dark purple or black raisin is sun- dried, a light brown raisin is mechanically dehydrated, and yellow raisins are mechanically dried and treated with sulfur dioxide. 
Answer: True

Ibuprophen:
[bookmark: _GoBack]Cats – 2x as sensitive as dogs.
Dogs:
· 50-125mg/kg GI ulcer     
· 175-350 ARF;
> 400 mg/kg seizure, ataxia, coma
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