Xylitol toxicosis in dogs – VCNA 2012


5 carbon sugar – sweets, toothpaste (prevents oral bacteria from producing acids that damage teeth), gums, mints, candies
vitamins and nutritional supplements, diet bars, drink powders
pure form for cooking/baking  
synonyms: Eutrit, Kannit, Klinit, Newtol, xylite, Torch, Xyliton

Quickly absorbed rom the GI tract, peak plasma levels within 30 minutes of ingestion
80% metabolized by liver, converted to D-xylulose  glucose glycogen  lactate via the pentose-phosphate pathway
cause dose-related insulin release greater than an equal dose of glucose, within 20 minutes, peaking t 40 minutes
Liver damage 1-3 days post exposure – mechanism not well understood, thought to be ATP depletion during metabolism of xylitol leading to hepatic necrosis or production of hepatocyte-damaging reactive oxygen species.
Histo – severe acute periacinar and midzonal hepatic necrosis with periportal vacuolar degeneration, diffuse hepatic necrosis and moderate to marked subacute centrilobular hepatocyte loss and atrophy with lobular collapseand disorganization
Has not been reported in cats

<100mg  xylitol / kg body weight– mild clinical signs of hypoglycemia
>50mg/kg – warrant decontamination and glucose monitoring
>500mg/kg – hepatic failure can be seen

Ingestions of pure product and mints may show clinical signs of hypoglycemia quite quickly
Gums may be delayed up to 12 hours – formulation/degree of mastication

CS – vomiting, lethargy, weakness. Lethargy and weakness not always assoc with hypoglycemia. 

Increases in LE’s – 4-24 hours increases seen generally, if seen. Dogs in the APCC database that developed hypoglycemia did not always develop liver damage signs

Treatment/monitirong – baseline BG. Emesis if deemed safe unless patients have ingested pure xylitol products due to rapid uptake. Charcoal not recommended. Baseling labs: lytes, BG, LE’s, phos. BG’s q2hrs for first 12 hours, then as necessary. If hypoglycemic can treat with IV dextrose bolus/supplementation. SAM-e/Denosyl may be used, efficacy not evaluated. NAC ma be used, efficacy not determined. If signs of liver failure are seen, treat accordingly. Hospitalization should be for 12-24 hours post exposure 


Survival and prognostic indicators for cycad intoxication in dogs JVIM 2011

Cycad palms (sago palm)
Retrospective 
Cycasin, beta-methylamino-L-alanine, and an unidentified high molecular weight compound (last two are neurotoxins)
Cycasin – metabolized via the GI flora to active methylazomethanol (MAM) – neurotoxic, carcinogenic teratogenic and hepatotoxic compound
In humans = Guam neurodegenerative disease, Parkinsonian-dementia complex (PDC), dementia alone, or combinations (ALS/PDC) has been correlated with concentration in foods
In animals – two syndromes
Acute toxicosis – GI and hepatic – dogs, sheep
Chronic – neurologic – progressive and irreversibly posterior paralysis “rickets, wobbles, or zamia staggers”
In dogs – GI, hepatic – MAM 
Cycasin highest concentration in seeds, present in all parts of plant

N = 36 dogs with documented sago palm ingestion identified in the records.
PC: GI signs, increased liver enzymes.
Spring-summer
Clinical signs – vomiting, lethargy, diarrhea (melena and hematochezia reported), anorexia.
17 dogs did not survive (50%). 4 patients euthanized after discharge, 1 died
[image: ]Table 1 indicates laboratory data differences on admission. SD seen in ALT, tbili, albumin and nadir albumin betn survivors and nonsurvivors. (also PT/PTT)

Initial ALT, albumin, tbili, nadir albumin, PT and PTT were statistically different between the two groups. NSD in time to presentation.
13/21 dogs given charcoal survived.
¼ hypoglycemic dogs survived
multivariate analysis – only charcoal administration and log AST were significantly associated with outcome
Histo – 
Acute changes – centrilobular hemorrhage and congestion with moderate to marked centrilobular hepatocellular infiltration
Subacute changes – severe centrilobular coagulative necrosis and widespread hepatocellular degeneration and scattered attempts at regeneration
Chronic changes – diffuse hepatocellular necrosis, degeneration and regeneration with extensive stromal collapse, bridging fibrosis , nodular regeneration, biliary hyperplasia, distended bile canaliculi, often with bile plugs and lymphocytoc and plasmacytic infiltration. One has acquired PSS.




Amanita muscaria toxicosis in two dogs – JVECCS 2006

Amanita muscaria (fly agaric) and A. pantherina mushrooms – most common in humans
CNS signs – hallucinations, auditory and visual hypersensitivity, tremors, convulsions, somnolence
Ibotenic and muscimol – Toxins – interfere with normal glutamate and GABA mediated neurotransmission.

Gastroenteritis, CNS signs (seizures, tremors) seen in the cases presented in the case report.

A. muscaria – temperate coniferous and deciduous forests. Two varieties in US: red with white spots (A. muscaria var muscararia (western US), and A. muscaria var. formosa (eastern North America, yellow-orange cap.) Typically grow early summer to late autumn.

Toxins - 
Muscarine -  was initially though to be the primary toxin, however it is not typically seen in high enough concentrations to cause signs. The quaternary ammonium group present on muscarine prohibits entry in the CNS. Muscarine functions as a competitive muscarinic receptor agonist in the peripheral nervous system and is not subject to acetylcholinesterase-mediated degradation. Muscarinic cholinergic receptors capable of binding muscarine found in heart, smooth muscle, glands. As these patients showed variably severe degrees of cholinergic signs, this may have played a role.

Ibotenic acid – synthesized by the mushroom. Toxic effects due to neuronal functional derangements. Conformation analog of glutamate. Mediates excitatory synaptic neutrotransmission.

Muscimol  - formed by the decarboxylation of ibotenic acid. Primarily depressant effect on CNS thru GAGA-mediated inhibitory pathways. Biologically active conformational analog of GAGA. Following ingestion the acid environment of the stomach causes isbotenic acid to be dontinuously decarboxylated into muscimol, therefore responsible for the subacute clinical signs.


Questions for Xylitol toxicosis in dogs (VCNA 2012)

1. Fill in the blank: Xylitol is a/an__________________ used as a sweetener in many products. In dogs, it is rapidly absorbed from the gastrointestinal tract, with peak plasma levels occurring within ________ minutes of ingestion. Xylitol leads to an up to ____________ release of insulin compared to glucose. It is metabolized in the _________________ via the __________________________ pathway. 

2. Delayed onset of clinical signs or hypoglycemia due to xylitol ingestion if dogs is thought to be due to ________________________________ or ____________________________________.


3. True or false: Hypophosphatemia is related to hepatic damage and is considered a poor prognostic indicator.


Questions for Survival and prognostic indicators for cycad intoxication in dogs – 

1. Name the laboratory values that were statistically significant between survivors and nonsurvivors 



2. Which of the following was associated with an improved outcome?
a. Presentation to the clinic <8 hours of exposure
b. Normoglycemia
c. Large breed dog size
d. Administration of activated charcoal

3. The specific toxin found in sago palm plants that is responsible for the clinical signs of gastrointestinal 

signs and hepatic dysfunction ___________________ is metabolized to its active compound 

_______________________.


Questions for amanita ingestion in dogs:

1. What toxin(s) is/are though to be responsible for the clinical signs seen in cases of ingestion of Amanita muscaria. Also name the neurotramsitter(s)?

2. A. muscaria was named for which toxin that it contains? What is is mechanism of action?

3. What method was used to definitively diagnose the cause of the toxications in this case report?

Answers for xylitol:
 
1. Fill in the blank: Xylitol is a ___5-carbon sugar / pentasaccharide______ used as a sweetener in many products. In dogs, it is rapidly absorbed from the gastrointestinal tract, with peak plasma levels occurring within ___30_____ minutes of ingestion. Xylitol leads to an up to ___6 fold_____ release of insulin compared to glucose. It is metabolized in the ____liver______ via the ___pentose-phosphate ______ pathway. 

2. Delayed onset of clinical signs or hypoglycemia due to xylitol ingestion if dogs is thought to be due to ___formulation specific to the maufacturer____ or ___decreased mastication, leadig to slower release in the stomach______.


3. True or false: Hypophosphatemia is related to hepatic damage and is considered a poor prognostic indicator. Hyperphosphatemia


Answers for Survival and prognostic indicators for cycad intoxication in dogs – 

1. Name the laboratory values that were statistically significant between survivors and nonsurvivors 
Increased bilirubin at admission was assoc with nonsurvival
Decreased albumin at admission and lower nadir albumin was assoc with nonsurvival
Increased PT and PTT was assoc with nonsurvival
Increased ALT was assoc with nonsurvival

2. Which of the following was associated with an improved outcome?
a. Presentation to the clinic <8 hours of exposure
b. Normoglycemia
c. Large breed dog size
d. Administration of activated charcoal

3. The specific toxin found in sago palm plants that is responsible for the clinical signs of gastrointestinal signs and hepatic dysfunction _______Cycasin ___________ is metabolized to its active compound ________methylazoxymethanol (MAM)_ ______________.


Answers for Amanita ingestion in dogs
4. What toxin(s) are though to be responsible for the clinical signs seen in cases of ingestion of Amanita muscaria, and which neurotramsitters are they thought to work on?
a. Ibotenic acid – glutamate
b. Muscimol - GABA
5. A. muscaria was named for which toxin that it contains? What is is mechanism of action?
a. Muscarine – cholinergic - The quaternary ammonium group present on muscarine prohibits entry in the CNS. Muscarine functions as a competitive muscarinic receptor agonist in the peripheral nervous system and is not subject to acetylcholinesterase-mediated degradation. Muscarinic cholinergic receptors capable of binding muscarine found in heart, smooth muscle, glands.
6. What method was used to definitively diagnose the cause of the toxications in this case report?
a. [bookmark: _GoBack]High performance liquid chromatography
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‘Table . Median and range for quantifiable data compared between survivor and nonsurvivor groups.
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