Why am I Being Prescribed... S-adenosylmethionine (SAMe)?
Hepatoprotective Medications for Liver Dieases in Dogs

S-adenosylmethionine (SAMe) is more than just a supplement—it's a vital component in the
treatment arsenal for managing chronic liver conditions in dogs. Known for its hepatoprotective
properties, SAMe supports liver health by enhancing glutathione synthesis, promoting membrane
stability, and regulating inflammatory responses. Veterinarians often prescribe SAMe to dogs with
conditions like chronic hepatitis to mitigate oxidative damage and support overall liver function.

Alongside recognizable products like Denamarin and Aventi Liver Complete, it’s a cornerstone in
treatment for liver diseases. Understanding SAMe's multifaceted benefits empowers pet owners to
actively support their dog's liver health, ensuring comprehensive care and effective treatment
strategies.

Brand Names: SAMe, Aventi Liver Complete, Denamarin, Denosyl, Hepatosyl, Novifit, Vetri-SAMe,
Zentonil

PLEASE NOTE: Some products may additionally contain S-ADENOSYL-METHIONINE (SAMe) +
SYLYBIN showcasing distinctive pharmacokinetic profiles, therapeutic applications, and formulation
differences compared to SAMe administered alone.

In small animal medicine, S-adenosylmethionine (SAMe; ademetionine) is most commonly used as an
adjunctive treatment for liver disease (chronic hepatitis, hepatic lipidosis, cholangiohepatitis). It
potentially could be of benefit for osteoarthritis, age related cognitive dysfunction, treatment of acute
hepatotoxin-induced liver toxicity (eg. acetaminophen, xylitol toxicity, amatoxin), and in at-risk
patients on long-term therapy using drugs with hepatotoxic potential; evidence is currently scant
supporting its use for these indications. The authors ina 2013 review assessing the evidence for
nutraceuticals for treating canine liver disease state:"'Despite the lagk of data supporting the use of
SAMe as a hepatoprotectant, the compound is frequently recommended for dogs with hepatobiliary
disease, Before veterinarians recommend use of SAMe, theysshould ensure that owners-understand
(informed consent) that data en its efficacy is lacking".

SAMe, known under various brand names/Such’as Aventi Liver Complete, Denamarin, and Zentonil,
plays a crucial role in supporting liver health through its-antioxidant properties. Hepatic
transsulfuration of SAMe generates glutathione (GSH), an essential antioxidant in the liver. Dogs
generally have lower concentrations of hepatic GSH compared to other species, potentially increasing
their risk for oxidative injury. Therefore, supplementing with SAMe helps replenish GSH levels in the
liver of dogs, enhancing their antioxidant defenses and potentially mitigating oxidative damage.

Antioxidant Treatment

During chelation therapy, antioxidant treatment such as S-adenosylmethionine (SAMe) is
recommended because copper causes oxidative liver injury. While SAMe's antioxidant properties are
beneficial during chelation therapy to counteract oxidative stress caused by copper accumulation, its
broader roles in enhancing glutathione synthesis, promoting membrane stability, regulating
inflammation, supporting detoxification, and facilitating methylation reactions make it a valuable
supplement for overall liver health in dogs.
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Medication Formulation Dose Mechanism of action effects
S-adenosylmethionine Unstable compound 20 mg/kg PO Increases intracellular cysteine  Rare:
(SAMe) use only stabilized once a day leading to increased hepatic Nausea

salts on an empty glutathione synthesis

Butanedisulfonate  stomach Increases methylation of

Tosylate Phytate salt: phospholipids and DNA which

Phytate 8-10 mg/kg promotes membrane stability and

once a daya controls production of
inflammatory cytokines.
Numerous other advantageous
effects.
Increases hepatoprotective
polyamines
aPharmacologic data not published to substantiate lower dose of the phytate salt.

Pharmacolegy/Actions

S-adenosylmethionine (SAMe) is an intermediary metabolite, a crucial compound involved in key liver
processes like transmethylation, transsulfuration, and decarboxylation. Severe liver damage can reduce
the enzyme that converts methionine into SAMe, making SAMe a conditionally essential nutrient in
such cases.

SAMe is a natural biochemical produced in the body from the amino acid methionine. It plays a crucial
role in several biochemical processes, including:

Transmethylation:

Cells are surrounded by an outer layer called a cell'membrane; which acts as an interface between the
cell and its environment. These membranes are’composed.of special fats known as phosphoelipids.
SAMe donates its methyl group to these phospholipids, enhancing their abilities and functions. One
specific phospholipid, phosphatidylcholine, is a key component of liver cell membranes. The
production of phosphatidylcholine relies on the availability of SAMe. Higher levels of SAMe lead to
increased production of phosphatidylcholine, resulting in more fluid liver cell membranes and
improved bile flow.

Transsulfuration:

After SAMe donates its methyl group, it is gradually transformed into glutathione, a potent antioxidant.
Antioxidants protect cells from harmful biochemicals that can lead to cancer or cell death. Liver cells,
being central to the body's detoxification process, are particularly vulnerable to the accumulation of
harmful substances. Antioxidants play a crucial role in safeguarding these cells, especially in the liver.
Studies have shown that many canine liver patients have a deficiency in glutathione, underscoring the
importance of SAMe in their treatment.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6524396/#jvim15467-note-0029

Aminopropylation:

SAMe can be converted into a compound called methylthioadenosine through a process known as
aminopropylation. Methylthioadenosine possesses direct anti-inflammatory and analgesic properties,
and it also supports the production of cartilage matrix.

Advancements in SAMe Formulations for Canine Use

The inherent reactivity of natural SAMe has historically limited its pharmacological potential.
However, advancements in formulation have led to the development of stable synthetic salts with
enteric coatings that enable oral supplementation of SAMe in dogs. Originally, a disulfonate salt was
used, later replaced by a tosylate salt. A granular barrier formulation with the tosylate salt allowed for
the creation of non-enteric coated chewable tablets. Recently, a new generation phytate salt with an
enteric coating has become available. Studies have investigated the pharmacokinetics and
pharmacodynamics of the 1,4-butanedisulfonate salt and the pharmacokinetics of the granular tosylate
salt in dogs.

Phamacokinetics:

Oral bioavailability is dependent on the salt used to stablilize SAMe. Oral bioavailability of the tosylate
salt is reportedly 1% whereas the 1,4-butanedisulfonate form has a bioavailability of 5%. Regardless of
oral dosage form administered, presence of food in the gut can substantially reduce the amount of drug
absorbed. Peak levels occur in 1-6 hours after oral dosing with enteric-coated tablets. Once absorbed,
SAMe enters the portal circulation and is primarily metabolized in the liver. In humans, 17% if a dose
if radiolabled SAMe was recovered in the urine within 48 hours of dosing; 27% in the feces.

In dogs, a chewable non-hygroscopic formulation of SAMe (Denosyl Chewable) yielded similar areas
under-the-curve when compared with the enteric-coated tablets (Denosyl), but peak levels occurred
sooner with the chewable tablets.

Selecting SAMe Formulations for Optimal Canine Liver Health

Company:
e Veterinarian Recommended
The details regarding the bioavailability of the-phytate saltformulation have not yet been fully
documented, but it is believed to offer improved bioavailability, allowing for administration at lower
dosages (5-10 mg/kg). However, caution is advised whenselecting a SAMe productdue to'variations in
bioavailability and SAMe content among different formulations.
The panel of experts (ACGVIM) recommends choosing SAMe products from
* reputable manufacturers that have published data on
© bioavailability,
o pharmacokinetics in dogs,
© and product content.

Although there is compelling preclinical evidence demonstrating SAMe's hepatoprotective effects in
vitro and in animal models of liver disease, its clinical benefits have not been thoroughly investigated.
Human clinical trials have shown some promise in improving biochemical tests of liver function but
have not consistently demonstrated improvements in overall clinical outcomes.

In dogs, SAMe administration has shown protective effects against acetaminophen-induced
hepatotoxicity and has improved hepatic glutathione levels in cases of corticosteroid-induced vacuolar
hepatopathy. Additionally, a SAMe/silymarin formulation has been effective in protecting against



lomustine-associated hepatotoxicity. Despite these promising findings, there remains a significant need
for high-quality randomized placebo-controlled clinical trials conducted in well-defined clinical
populations of dogs.

Enhancing SAMe Effectiveness in Veterinary Use

In veterinary practice, SAMe is categorized as a nutritional supplement rather than a pharmaceutical
drug, exempting it from stringent efficacy testing required for licensed drugs by the FDA. This
regulatory classification highlights a significant issue: nutritional supplements for human consumption
often lack standardized production, potentially compromising their quality compared to name-brand
veterinary products.

For effective use in animals, SAMe formulations must be designed to withstand gastric enzymes. This
typically involves enteric-coating for tablets or employing lysosomes or similar protective technologies
for liquid or chewable forms. These measures ensure SAMe reaches the intestines intact, where it can
be absorbed and exert its beneficial effects on liver health in dogs and other animals.

* Non-enteric coated tablets are not recommended.

Contraindications/Precautions/Warnings
There are no apparent contraindications to the use of SAMe.

Adverse Effects
Adverse effects appear to be minimal or non-existent in treated animals.

Overdose/Acute Toxicity

SAMe appears to be quite safe. LD in rodents-€xceeds 4.65 g/kg, and toxicity studies in dogs and cats
at the usual prescribed doses demonstrated no deleterious effects. In the case of an overdose,
gastrointestinal effects may be observed, but are unlikely to require treatment.

Client information:
* Keep tablets in original packaging until administered:
* Do not crush or split enteric-coated tablets.
* Very well tolerated, usually with no side effects.
* Give on an empty stomach, about an hetr before or two hours after feeding.
o (overnight fast is preferred)
* SAMe is considered a nutritional supplement by the FDA, not a medication.
e May be disguised in treats for easier administration.
* Dosage may be increased or decreased at any time at the recommendation of your Veterinarian.
* Store in a cool dry place.
» Keep out of reach of children and pets.
» Tablets are sensitive to moisture and extreme heat.

Cautions and Concerns:

SAMe is generally considered safe when taken in appropriate doses, but be conscious that it may
occasionally cause nausea and stomach upset. Taking enteric-coated products, reducing the SAMe
dosage, or taking it with meals can reduce these adverse effects.

Pets taking standard antidepressants, including MAO inhibitors, SSRIs, and tricyclics should not take
SAMe except on a veterinarian's advice.



SAMe products aren't likely to help severe osteoarthritis where cartilage has worn down so much that
bones rub against bones.

No specific laboratory interactions or considerations noted.

Efficacy and Considerations of Silymarin in Canine Hepatology

Despite the historical use of milk thistle derivatives like silymarin and silibinin for liver disease in
humans, and their increasing popularity in dogs and dogs with liver disease, evidence documenting
their beneficial effects remains inconclusive. In vitro and in vivo studies of silibinin have been hindered
by inconsistent nomenclature for different compounds studied and variability in active ingredient
doses. The oral bioavailability of silymarin is low (30%-50%), with a short half-life (4-6 hours),
necessitating high doses and frequent administration to achieve therapeutic concentrations. Human
studies, including rigorously controlled trials sponsored by the National Institutes of Health using
standardized preparations, have often failed to meet expected therapeutic goals.

Commercial formulations of silybin complexed with phosphatidylcholine have shown improved
bioavailability (4.4-fold higher than uncomplexed extracts), but whether this translates to therapeutic
efficacy remains uncertain. A single study combining complexed silymarin with SAMe demonstrated
protection against lomustine-induced liver toxicity in dogs. Although toxicity from silymarin is rare,
caution is advised due to its potential to inhibit certain cytochrome P450 enzymes and P-glycoprotein,
especially when used concurrently with other medications.

While many experts use a combination of SAMe and silybin products, further research is essential to
clarify the clinical benefits of silymarin derivatives in dogs with chronic hepatitis.

Medication Formulation Dose Mechanism of action . Adverse effects

Silymarin (milk Active ingredients: Native eXtract: Antioxidant Rare;

thistle) silybin A Dose largely Anti-inflammatory Inhibits CP450
silybin B undefined: 4-8 sAnti-fibrotic enzymes and p-
Available complexed mg/kg/d-given 2-Choleretic glycoprotein

to phosphatidyl 3 times a day
choline to increase ~PC-complexed:
bioavailability but "~ not well defined
data lacking on 0.7-6 mg/kg/d
achieving therapeutic PO once a day
effect

I hope you’ve found this helpful. Thanks for reading, Copper Champions!
Danielle McLean
Soul Dog Synergy
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