NON-ANALGESIC ADJUNCTS

	DRUG
	MECHANISM OF ACTION
	USE
	METABOLISM/
EXCRETION
	ADVERSE EFFECTS
	DOSE AND ROUTE

	FORMULATION

	DANTROLENE
	Peripherally acting muscle relaxant  produces skeletal muscle relaxation through ryanodine receptor antagonism

Mechanism of action not completely understood 
(reduces calcium release from the sarcoplasmic reticulum into the cytoplasm, causing dissociation of excitation‐contraction coupling)
	1. Malignant hyperthermia 

2. Rhabdomyolysis
	Hepatic metabolism (hydroxylation)

Metabolites excreted in urine and bile
	Cardiac depression in dogs at high doses
	Dogs and cats:  1–3 mg/kg IV (low for muscle relaxation; high end for malignant hyperthermia)

5–6 mg/kg PO q24 as prophylaxis

	0.33mg/mL for injection

100mg caps


	DOXAPRAM
	Analeptic (CNS stimulant)
	1. arousal from sedation/anesthesia
2. CPR 
3. Stimulation of respiration in neonates and following drug‐induced respiratory depression 
4. Assessment of laryngeal function
	Hepatic metabolism

Renal excretion of metabolites
	May reduce cerebral oxygen flow, compromising cortical oxygen delivery  can result in brain damage
	
	

	FAMOTIDINE AND OMEPRAZOLE
	Famotidine:
H2 receptor antagonist (acts on parietal cells)

Omeprazole: 
Proton pump inhibitor acts on luminal surface of gastric parietal cells
	1. Perioperative use in cases with suspected GI ulceration or in those at risk

No clear answer regarding the best choice of preventive therapy. 
While the incidence of gastroesophageal reflux is high (up to ~50%), incidence of complications like esophageal stricture 
is extremely low 
	Hepatic metabolism (1/3-2/3), the rest excreted unchanged in urine
	Chronic omeprazole: result in a change in gastric fauna and bacterial overgrowth, increasing the risk of pneumonia in patients predisposed to regurgitation (megaesophagus)
Theoretical concern

Effect of omeprazole to inhibit the cytochrome (CYP) P450 system responsible for diazepam metabolism 
(no evidence that this is clinically significant) 

	
	

	MAROPITANT
	Neurokinin (NK1) receptor antagonist  Reduces binding of neuropeptide neurotransmitter substance P. 
Substance P is intimately involved in the brainstem nuclei facilitating emesis

Antinociceptive action: acts on NK1 receptors of central and peripheral nervous system
	2. Licensed as antiemetic in dogs and cats
(for motion sickness, chemotherapy, and non‐specific gastritis)

2. Potential analgesic properties

3. Dose dependent MAC sparing effects

	Extensive hepatic metabolism by CYP3A enzymes
	Pain on injection
	Oral bioavailability ~20% in dogs ~50% in cats

1mg/kg IV / SC
	10mg/mL injectable formulation

	METHOCARBAMOL
	Centrally acting muscle relaxant

Inhibits spinal and supraspinal polysynaptic reflexes via action on interneurons, without direct effects on skeletal muscle
	1. Acute muscle strain in combination with rest, physical therapy and NSAIDs
	Extensive hepatic metabolism (dealkylation and hydroxylation, then conjugation) 

Primarily urinary excretion of metabolites 
	Overdose may result in sedation and excessive muscle weakness
(Short lived)
	Dogs and cats:
40–60 mg/kg (PO, IV) q8 for ONE day 

Followed by
20–40 mg/kg (PO, IV) q8 until symptoms resolve
	500, 750mg tabs 

100 mg/mL solution for injection

	ONDANSETRON AND DOLASTERON
	Serotonin (5‐HT3) receptor antagonists


Less effective against a broad range of emetogens compared to maropitant (as maropitant acts at the final common pathway controlling emesis) 
Less effective than maropitant in preventing emesis resulting from apomorphine injection

	1. Antiemetic prior to chemotherapy

2. Nausea and vomiting associated with renal and hepatic disease, and gastroenteritis



	Hepatic metabolism, producing the active metabolite 

Metabolite and unchanged drug are both excreted in urine and feces


	None reported in dogs and cats.

QT prolongation and torsade de pointes associated with IV administration in humans
	0.5–1 mg/kg 
(IV or PO) q12
or 30 min prior to chemo
	4,8 mg tablets

4 mg/5 mL oral solution

2 mg/mL injectable solution

Dolasetron: 50,100 mg tablets 

20 mg/mL oral solution


	PROCAINAMIDE
	Class 1a antiarrhythmic

Na channel blockade reduces the rate of rise of phase 0 od cardiac AP, raises the threshold potential and prolongs the refractory period
	1. SVT and VT  

2. Second‐line therapy for VT resistant to lidocaine

3. Efficacy in the treatment of atrial fibrillation mainly from experimental models of induced arrhythmia studies in dogs

	Most excreted unchanged in urine
	Widening of the QRS complex

Additional arrhythmias and hypotension
	Dogs
10 mg/kg IV 10mins, then
20μg/kg/min IV CRI 

1–2 mg/kg IV for ventricular ectopic activity due to surgery or catecholamine release 

Cats:
1–2 mg/kg slowly IV followed
10–20 μg/kg/min
	250, 375, 500 mg tablets 

100 mg/mL solution for injection

	VASOPRESSIN
	Potent vasoconstrictor, acting on V1a receptors of vascular smooth muscle

Also has activity at V1b (anterior pituitary) and V2 (renal collecting duct) receptors

Due to lack of β1‐adrenergic receptor activity, may reduce the risk of myocardial ischemia compared with epinephrine

V1 receptors (unlike α1‐adrenergic receptors) remain responsive in an acidic environment (advantage over epi)
	1. CPR and refractory hypotension

Alternative vasopressor to epinephrine for use during CPR, though there is no clear evidence supporting its role as a replacement for epinephrine

	Destroyed in liver and kidneys
	Detrimental hypoperfusion of vascular beds 

	0.8 U/kg IV on alternating rounds of CPR

Can also be administered endotracheally

Infusion rates of 1–4 mU/
kg/min have been suggested in dogs
	20 U/mL for injection


	DESMOPRESSIN
	Vasopressin analogue
	1. DI

2. Management of coagulopathy
	Metabolic fate not well understood
	Synthetic analogue of vasopressin with reduced vascular effects
	vW dz dogs:  
1 μg/kg SC / IV 30 min prior to surgery

Intranasally or conjunctival sac 

	4 μg/mL injectable 

0.1, 0.2mg tabs

100 μg/mL spray

0.01% intranasal
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	AMANTADINE AND MEMANTINE (DERIVATIVE)
	Dopamine agonist and
NMDA receptor antagonist
	1. Chronic pain
In cases where central sensitization plays a role 
(OA, limb amputation)

2. Local anesthetic: mediated through Na channel‐blocking properties in addition to NMDA receptor antagonism

3. TBI in rat models: CNS stimulation mediated by 
dopaminergic activity and reduced neurotoxicity via NMDA receptor antagonism

	Pharmacokinetic data in small animals is limited

Renal excretion in dogs
	CNS excitation (especially if other dopamine agonists or SSRIs are used)  serotonin syndrome
	Dogs: 
3-5mg/kg PO q24 2-10mg/kg PO q8-12

Cats 
3-5mg/kg PO q12-24
	Amantadine: 100mg tabs/
Caps

10mg/mL syrup

Memantine: 
5, 10 mg tablets, and
2 mg/mL oral formulation

	AMITRIPTYLINE
	TCA: increases synaptic levels of serotonin and norepinephrine  behaviour modification effects

Analgesic effects: sodium channel blockade, NMDA receptor antagonism, and antihistamine activity 

Management of FLUTD
mechanism of action unclear, but may include
serotonin reuptake inhibition, antihistamine, and anticholinergic activity

	1. Behavioral disorders

2. Neuropathic pain states
-evidence is largely anecdotal, few reported cases. All of these cases were non‐responsive to initial trials
with NSAIDs, steroids, and opioids
	Hepatic metabolism  results in production of active metabolite nortriptyline 

Both excreted unchanged in urine


	Hypersalivation and vomiting

Weight gain 

Sedation

Tachycardia (via an anticholinergic effect) 
Potential fatal ventricular tachyarrhythmias from overdose (>15 mg/kg IV) 

	FLUTD: 1–2 mg/kg/day

Neuropathic pain: 1.1–1.3 mg/kg PO twice daily

Dogs (behaviour):
0.74–2.5 mg/kg PO q12

	Amitriptyline: 10, 25, 50, 75,
100, and 150 mg tablets

	GABAPENTIN AND PREGABALIN
	Structural analogues of 
GABA
(Do not interact with GABA receptors to produce analgesia)

Mechanism not fully understood
Inhibit N‐type voltage‐dependent neuronal calcium channels (target for analgesics) leads to reduction of calcium influx into neurons, reducing release of excitatory and inhibitory neurotransmitters, altering channel trafficking
 
	Neuropathic and perioperative pain
	Dog: 30-35% hepatic metabolism while unchanged portion is renally excreted

Cat: not reported
	Sedation in dogs
	Dogs: 10-20mg/kg PO q8-12

Cats: 
8 mg/kg PO q8 
or 3 mg/kg PO q 6

Pregabalin (dogs): 4mg/kg PO q12
	Gabapentin: tablets and capsules (100, 300, 400,
600, 800 mg) 50 mg/mL oral formulation

Pregabalin: capsules (25, 50, 75, 100, 150, 200, 225, 300 mg) 

20 mg/mL oral solution.

	TRAMADOL
	‘Atypical’ opioid 
(opioid and
non‐opioid, MOAI, mechanisms)

 
Both enantiomers of the parent compound and the M1 metabolite
(O‐desmethyltramadol) contribute to analgesia
	Analgesia
Variable performance in clinical studies

	Metabolism to the active M1 metabolite is mediated by CYP2D6 (hepatic)

Excreted largely unchanged in urine (metabolite also excreted renally)

In cats, clearance was lower than reported in dogs (less frequent dosing may be effective)  

	Dogs: sedation

Cats: variable behavioral effects (euphoria/dysphoria)

Renal dysfunction may result in adverse effects as it is renally excreted
	Dogs: 10 mg/kg PO associated with analgesia using a pressure pain model at 5–6 h post administration

5–10mg/kg q6–8h have been recommended

Cats: 
4mg/kg
PO q6h 
	

	TAPENTADOL
	Higher affinity (50‐fold) for the μ opioid receptor compared to Tramadol

Lower affinity compared to the M1 metabolite of tramadol
	Analgesia - designed with the aims of combining μ opioid receptor agonism and norepinephrine reuptake inhibition without dependency on generating active metabolites (which is the case with tramadol)
	Extensive hepatic metabolism
(glucuronidation) to generate an inactive metabolite
	Not available
	Not available
	Not available







