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ACTIVE INGREDIENTS:
Marin for Dogs Marin for Dogs
(for small to medium dogs)|(for large dogs)
Vitamin E (As d-a tocopheryl acetate) 105 U 300 IU
Silybin A+B 24 mg* 70 mg*
Zinc (As zinc gluconate) 17 mg 45 mg
OTHER INGREDIENTS:

Small to Medium Dogs: Natural liver flavor, microcrystalline cellulose, sucrose, dicalcium phosphate, natural
chicken flavor, dried brewers yeast, phosphatidylcholine, silicon dioxide, and magnesium stearate.

Large Dogs: Microcrystalline cellulose, natural liver flavor, sucrose, natural chicken flavor, dried brewers yeast,
phosphatidylcholine, silicon dioxide, and magnesium stearate.

*In a phosphatidylcholine complex to increase bioavailability.

Marin For Dogs is a combination of silybin in a phosphatidylcholine complex, vitamin E, and zinc for
veterinary use only. It is available as a chewable tablet in two strengths for dogs: one for small to medium
breeds and one for large breeds.

BACKGROUND

Silybin is the most biologically active component of an extract known as silymarin.' Silybin/silymarin has been
shown to have beneficial effects on liver function.>* Vitamin E, a membrane-associated antioxidant, helps



protect the liver against oxidant injury.” Zinc, an essential trace mineral and a component of approximately 200
enzymes, participates in many metabolic pathways, including protein and carbohydrate metabolism and
hormone synthesis, in the liver and throughout the body.**”

PURPOSE

The combination of silybin, vitamin E, and zinc in Marin For Dogs provides a multi-faceted approach to liver
support.

Silybin/silymarin has many different mechanisms of action. /n vitro and in vivo studies have shown that it
protects against oxidative stress;* promotes hepatocyte protein synthesis,'’ a mechanism for liver cell
regeneration; inhibits leukotriene production,'' which can be beneficial as production of leukotrienes is a
component of the inflammatory response; stimulates biliary flow and production of hepatoprotective bile salts
(e.g., beta-muricholate and ursodeoxycholate);'? and increases levels of glutathione."

In a study, silybin was shown to be protective in acute Amanita phalloides mushroom poisoning in dogs, where
one-third of the control dogs died, while all dogs in the silybin-group lived.” Silybin-group dogs also had lower
bilirubin, AST, ALT, and ALP levels and improved prothrombin times compared to control dogs.? In another
report, the liver enzymes improved in five out of six dogs with 30 days of silymarin administration.*

Vitamin E, a membrane-associated antioxidant, benefits liver function because oxidant injury to hepatocytes
can affect liver health. Vitamin E has been shown to reduce the oxidative injury to the hepatocyte mitochondrial
membranes caused by copper accumulation and hydrophobic bile salts (these bile salts build up in the liver
when bile flow is impaired).’ Vitamin E supplementation may also be beneficial in dogs with copper
accumulation as a study showed that these dogs have low hepatic levels of vitamin E.” ALT, a marker of liver
function, and GSH:GSSG ratio, a measure of oxidative status, were noted to improve in dogs with long-term
liver compromise that were supplemented with vitamin E.'* Vitamin E has other actions separate from its
antioxidant role that also help to support hepatic health.”

Zinc supplementation helps to support liver health in several ways. When the liver is compromised in dogs,
especially long-term, hepatic zinc levels decrease; therefore, supplementing with zinc would be beneficial. >
Zinc’s antioxidant and antifibrotic effects® benefit the liver, and zinc is important to cell membrane function and
immune responses.” It also is often recommended for its role via formation of metallothionein in binding metals,
such as copper, which can accumulate excessively in the liver and cause damage.®'® Breeds such as Bedlington
Terriers, West Highland White Terriers, and Skye Terriers are known to be predisposed to excess copper
accumulation,'>'® but copper may build up secondarily as well in the liver of any dog with long-term
compromised liver function, which has affected biliary flow."

PHARMACOKINETICS

Silybin has low bioavailability.'” Marin, therefore, has been specially formulated to address this issue. It
contains silybin in a complex with soybean phosphatidylcholine, resulting in superior absorption and
bioavailability compared to silymarin or silybin administration alone.'”"* A study in dogs showed plasma
silybin levels more than four times higher with administration of a silybin-phosphatidylcholine complex (SPC)
than obtained with administration of silymarin alone (see graph).”® Studies in rats showed that administration of
the silybin-phosphatidylcholine complex was capable of reaching effective intracellular levels in liver
microsomes not achieved with silybin administration alone.®



Plsma kvels of silybin in dogs after oral administ mtion of SPC*
versus oral administration of sitymarin
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Each iz given as ore oral dose equivakent to 16 mgikg body weight of 2ilvbin,
“Sdyvbin phosphatidvicholine complex  (Dataon file, Nummees Laborator ies, Inc., 2006)

* Silybin-phosphatidylcholine complex

Plasma levels in dogs after oral administration of silymarin versus SPC (silybinphosphatidylcholine complex).
Each was given at the same amount based on silybin content (178 mg).*’

SAFETY

There are no known drug interactions or contraindications to the use of silymarin/silybin/silymarin in
animals.”'** While mild side effects, such as gastrointestinal upset, itching and headache, have been rarely
reported in primates,®*'? no side effects have been noted in dogs.**"**** The specific silybin-
phosphatidylcholine complex in Marin® has been evaluated in both acute and chronic use safety studies: an
acute toxicity study in dogs using levels greater than 80x the amount in Marin revealed no adverse physiologic
effects,”* and a chronic toxicity study in monkeys who received greater than 80x the amount in Marin for

26 weeks showed no compound-related adverse effects.*

Vitamin E is also well-tolerated in recommended amounts.’

Zinc is generally well-tolerated when administered in recommended amounts. Occasionally, vomiting or lack of
appetite may be noted.”® To minimize any zinc sensitivity by some dogs, it is recommended to administer
Marin for Dogs on a full stomach. Marin is formulated with the NRC-recommended daily intake of zinc for
adult dogs.”

ADMINISTRATION

Marin For Dogs is formulated in a tasty chewable tablet that may be given as a treat or crumbled over the food.
Tablets are scored for ease of administration. Recommended administration amounts are provided below.

DAILY ADMINISTRATION GUIDE*

Marin for Dogs Marin for Dogs
Body Weight  |(for small to medium dogs)|(for large dogs)
Less than 10 lbs 1/4 tablet
11-19 lbs 1/2 tablet
20-35 lbs 1 tablet




36-54 lbs 1/2 tablet

55-99 1bs 1 tablet

Over 100 lbs 1 1/2 tablets

*Tablets should be given on a full stomach for dogs of all sizes.

STORAGE

Store in a cool dry place. Keep tablets in bottle until used.

Store in a cool, dry area out of direct sunlight.

Keep lid tightly secured to ensure freshness.

Keep bottle out of the reach of children.

This bottle contains (1) non-toxic desiccant to help preserve freshness and ensure the shelf life of the product.
References:

1. Kvasnicka F, Biba B, Sevcik R, et al. J Chromatogr A 2003;990:239-245.

2. Center SA. Veterinary Clinics of North America Small Animal Practice 2004;34:67-172.
3. Vogel G, Tuchweber B, Trost W, et al. Toxicol App! Pharmacol 1984;73:355-362.

4. Bontempo V, Bellucci D, Tonini B, et al. Obiettivi & Documenti Veterinari 2003;9:31-37.
5. Twedt DC. In Proceedings. 19th Annual ACVIM Forum 2001;610-612.

6. Flatland B. Compend Contin Educ Vet Pract 2003;25:514-524.

7. Nutrient Requirements of Dogs. Washington, D.C.: The National Academies Press, 1985.
8. Comoglio A, Leonarduzzi G, Carini R, et al. Free Radic Res Commun 1990;11:109-115.
9. Bosisio E, Benelli C, Pirola O. Pharmacol Res 1992;25:147-154.

10. Sonnenbichler J, Zetl 1. Hoppe Seylers Z Physiol Chem 1984;365:555-566.

11. Dehmlow C, Erhard J, de Groot H. Hepatology 1996;23:749-754.

12. Crocenzi FA, Pellegrino JM, Sanchez Pozzi EJ, et al. Biochem Pharmacol 2000;59:1015-1022.
13. Valenzuela A, Aspillaga M, Vial S, et al. Planta Med 1989;55:420-422.

14. Twedt DC, Webb CB, Tetrick MA. J Vet Int Med 2003;17:418.

15. Richter K. In Proceedings. 20th Annual ACVIM Forum 2002;26-28.



16. Center SA. In Proceedings. 7th ACVIM Technicians' Program 2001;60-63.

17. Morazzoni P, Magistretti MJ, Giachetti C, et al. Eur J Drug Metab Pharmacokinet 1992;17:39-44.
18. Schandalik R, Gatti G, Perucca E. Arzneimittelforschung 1992;42:964-968.

19. Barzaghi N, Crema F, Gatti G, et al. Eur J Drug Metab Pharmacokinet 1990;15:333-338.
20. Filburn CR, Kettenacker R, Griffin DW. J Vet Pharmacol Therap 2007;30:132-138.

21. Sartor LL, Trepanier LA. Compend Contin Educ Vet Pract 2003;25:432-447.

22. Minton J. Compend Contin Educ Vet Pract 2004;26:631-632.

23. Data on file. Nutramax Laboratories, Inc., Edgewood, MD 21040, USA 1991.

24. Filburn CR, Kettenacker R, Griffin DW. Intern J Appl Res Vet Med 2006;4(4):326-334.
Nutramax Laboratories, Inc., 2208 Lakeside Boulevard, Edgewood, Maryland 21040
1-800-925-5187

nutramaxlabs.com

02-1006-07

FOR SMALL TO MEDIUM DOGS |30 Chewable Tablets|{00-1023-04
FOR LARGE DOGS 30 Chewable Tablets|00-1024-04

NAC No.: 12910073



