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Description

Coenzyme Q10, also known as ubiguinone, is present in aimost
all cells and is essential for mitochondrial energy production.’
The highest concentration of Coenzyme Q10 (CoQ10) is found
in the heart muscle, where constant chemical energy availability
is imperative.”* In addition to supporting cardiac function
through energy production, CoQ10 also serves as a fat-soluble
antioxidant, providing vascular structures and other tissues with
protection against damages from free radicals and oxidative
stress.” 4 Vitamin E has been added to the formula for additional,
synergystic antioxidant protection.

Features & Benefits

e Provides Antioxidant Protection (lipophilic)
o Assists with Cellular Energy Production

e Promotes Cardiovascular Health

e Supports Healthy Heart Muscle Function

e May promote Healthy Blood Pressure already within the
normal range

e Supports Healthy Muscular Function
e Replenishes Healthy Blood Levels of CoQ10

Suggested Usage
As a dietary supplement, take one softgel 1-3 times daily with a
meal or as directed by your healthcare practitioner.

Allergen Checklist

Contains no sugar, salt, starch, yeast, wheat, gluten, soy, milk,
eqg, shellfish or preservatives.

Cautions / Interactions
See page 2
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Technical Summary

Coenzyme Q10 is a naturally occurring fat-soluble vitamin-like quinone,

also called ubiquinone as it is “ubiquitous” or present in all eukaryortic cells.
CoQ10 is a mitochondrial coenzyme essential for the production of ATP."
3829.33.3941 Being at the core of cellular energy processes, it assumes importance
in tissues with high energy requirements, such as cardiac cells which seem to
be sensitive to low CoQ10 production.'*¥?*? In the past decades, CoQ10
has been a popular research subject, especially concerning its antioxidative
properties protecting against peroxidation of lipid membranes. By improving
antioxidant status and cellular bioenergetics, CoQ10 supplementation may

play a role in promoting heart health. 230313233

Indeed, mounting evidence
derived from experimental as well as clinical studies suggests that supplemental

CoQ10 may possess cardiosupportive,'3!1-34
1-3,6-8,15,34

cytoprotective,'>**! and
neuroprotective properties. Emerging scientific works also indicate
that supplemental CoQ10 may promote healthy aging and longevity.* In the
human body, the fat-soluble antioxidant tocopherol (vitamin E) often works in

concert with CoQ10.%

Mechanisms of Action

Clinical studies have demonstrated that supplemental CoQ10 is able to

raises blood levels in healthy individuals,” as well as in those affected by
potential deficiency states, such patients taking certain medications or aging
individuals.>711-132431-344243:4648-53 Fyperts consider CoQ10’s benzoquinone
ring its functional group, which is able to assume three alternate redox

states: the fully oxidized or ubiquinone (Q) form; the univalently reduced
(le- + 1H+) ubisemiquinone (*QH), a semi-radical; and the fully reduced
(2e- + 2H+) ubiquinol form. Experts hypothesize that the polyisoprenyl
chain facilitates the stability of the molecule within the hydrophobic lipid
bilayer. In addition, the length of the CoQ isoprenoid chain may affect the
mobility, intermolecular interaction with membrane proteins, and auto-
oxidizability.®® The physiological roles of CoQ10 in biological systems are
most well characterized in the inner mitochondrial membrane, where its main
functions are: (i) carrier of electrons from respiratory complexes I and II to
complex III, (ii) generation of superoxide anion radical by auto-oxidation of
ubisemiquinone and (iii) quenching of free radicals.** Thus, CoQ10 plays

a key role in mitochondrial bioenergetics, while also functioning as a potent
antioxidant.” It is the only lipid soluble antioxidant synthesized endogenously.

Continued on page 2

*These statements have not been evaluated by the FDA. These products are not intended to diagnose, treat, cure or prevent any disease.




Clinical Applications

Based on the currently available research, those desiring to promote
cardiovascular health, support the body’s energy generating processes,
antioxidant defense mechanisms, healthy aging and well-being would
benefit from taking CoQ10 supplements. Emerging science also suggests
that CoQ10 supplements might be of value for athletes,"”* syndromes
associated with sudden decline in auditory function, %% as well as
patients with different diagnoses undergoing surgery.*>*°!>2 Patients
regularly taking therapeutic prescription drugs or undergoing surgery are
encouraged to discuss with their physician if CoQ10-supplements might
be beneficial for them. Likewise, physicians caring for patients requiring
certain prescription drugs are encouraged to review potential drug-
nutrient interactions to assess the value of adding CoQ10 supplements.
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FIGURE 1 Coenzyme QQ Redox Stages: fully reduced ubiquinol form
(CoQH2), the radical semiquinone intermediate (CoQH-), and the
fully oxidized ubiquinone form (CoQ).
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Complementary Products

Consider taking this product in combination with Protocol for Life
Balance® Omega-3 (P1656), Ortho-E™(P0950), Alpha-Lipoic Acid
(P3042), Nattokinase (P3140).

Supplement Facts
Serving Size 1 Softgel p3198

Amount Per Serving

Vitamin E (as d-alpha Tocopherol) 30U
Coenzyme Q,, (CoQ,,) 400 mg
Soy Lecithin 35mg

Other Ingredients: Rice Bran Oil, Softgel Capsule (gelatin,
glycerin, water, carob) and Beeswax.

Contains no: sugar, salt, starch, yeast, wheat, gluten, corn,
milk, egg shellfish or preservatives

Mechanisms of Action Continued

Its reduced form, CoQH2, inhibits protein and DNA oxidation, as
well as lipid peroxidation of cell membrane structures and lipoproteins
present in the circulation. Clinical studies have revealed that
supplementation with CoQ10 results in increased levels of CoQH2
within circulating lipoproteins and increased resistance of human low-
density lipoproteins (LDL) to the initiation of lipid peroxidation.4!
Experimental data also suggests that CoQ10 may affect the activity

of endothelium bound extra cellular Superoxide Dismutase (ecSOD),
which is considered a biomarker of vascular function.”? Indeed, recent
clinical studies have demonstrated that CoQ10 administration can
support healthy endothelial function.®* Furthermore, recent scientific
data revealed that CoQ10 may affect the expression of genes involved in
human cell signaling, metabolism, and transport.*

Cautions / Interactions

Coenzyme Q10 supplements may interact with certain medications,
such as anticoagulants,'®"” and selected chemotherapeutic agents.'s%
Preliminary evidence suggests that doxorubicin’s (Adriamycin)
cardiotoxicity may be attributed to its interference with CoQ10-
synthesis in the heart.'® Theoretically, taking CoQ10 in supplement
form may be of benefit for those taking this medication. However,

there is concern that antioxidants might influence some medical
treatments, such as chemotherapy (e.g., cyclophosphamide, Cytoxan)
and radiation therapy."* Furthermore, due to CoQ10’s influence on
blood pressure,>"" it may have additive effects when used concurrently
with antihypertensive drugs; accordingly, caution is advised with its
combined use. In recent years, statin drugs have been identified to lower
CoQ10 levels in the body;*'*** current research suggests that CoQ10
supplementation may be useful when taking these medications.?**>2
Consult with your healthcare professional if you are taking any of these
agents.

References on page 3

Formulated by doctors and clinical scientists exclusively for
licensed healthcare practitioners. Manufactured in an A-rated Good
Manufacturing (GMP) Certified facility.

PROTOCOL

Protocol For Life Balance™
Manufactured by NHG, Bloomingdale, IL 60108 Made in the U.S.A.
Toll Free 877.PROTO10 / Fax 800.886.1045 / www.protocolforlife.com

Healthy Patients, Satisfied Physicians™ ||I| IlIII" | |I||"|| | ||I|| I|||
7 W80 1 gflll o

735911875

*These statements have not been evaluated by the FDA. These products are not intended to diagnose, treat, cure or prevent any disease. |




REFERENCES

1. Bonakdar RA, Guarneri E. Coenzyme Q10. Am Fam Physician. 2005;15;72(6):1065-70. Review.

2. Chow CK. Dietary coenzyme Q10 and mitochondrial status. Methods Enzymol. 2004;382:105-12.

3. Nohl N, Stanick K, Kozlov AV, Gille L. The biomolecule ubiquinone exerts a variety of biological functions. BioFactors. 2003 18:23-31.

4. Jones K, Hughes K, Mischley L, McKenna DJ. Coenzyme Q-10 and cardiovascular health. Altern Ther Health Med. 2004;10(1):22-30.

5. Sander S, Coleman CI, Patel AA, et al. The impact of coenzyme Q10 on systolic function in patients with chronic heart failure. J Card Fail. 2006;12(6):464-72.

6. Makhija N, Sendasgupta C, Kiran U, et al. Influence of CoQ10 on autonomic nervous activity and energy metabolism during exercise in healthy subjects. ] Cardiothorac Vasc Anesth.
2008;22(6):832-9.

7. Zheng A, Moritani T. Influence of CoQ10 on autonomic nervous activity and energy metabolism during exercise in healthy subjects. ] Nutr Sci Vitaminol 2008;54(4):286-90.
8. Mizuno K, Tanaka M, Nozaki S, et al. Antifatigue effects of coenzyme Q10 during physical fatigue. Nutrition. 2008;24(4):293-9.

9. Tiano L, Belardinelli R, Carnevali P, et al. Effect of coenzyme Q10 administration on endothelial function and extracellular superoxide dismutase in patients with ischaemic heart disease: a double-
blind, randomized controlled study. Eur Heart ] 2007;28:2249-55.

—_

0. Belardinelli R, Mugaj A, Lacalaprice F, et al. Coenzyme Q10 and exercise training in chronic heart failure. Eur Heart J. 2006;27(22):2675-81.

1

—

. Burke BE, Neuenschwander R, Olson RD. Randomized, double-blind, placebo-controlled trial of coenzyme Q10 in isolated systolic hypertension. South Med ] 2001;94:1112-7.

12. Hodgson JM, Watts GE, Playford DA, et al. Coenzyme Q10 improves blood pressure and glycaemic control: a controlled trial in subjects with type 2 diabetes. Eur J Clin Nutr 2002;56:1137-42.
13. Langsjoen P, Willis R, Folkers K. Treatment of essential hypertension with coenzyme Q10. Mol Aspects Med 1994;5265-72.

14. Sacconi S, Trevisson E, Salviati L, et al. Coenzyme Q(10) is frequently reduced in muscle of patients with mitochondrial myopathy. Neuromuscul Disord. 2010;20(1):44-8.

15. Kon M, Tanabe K, Akimoto T, et al. Reducing exercise-induced muscular injury in kendo athletes with supplementation of coenzyme Q10. Br J Nutr. 2008;100(4):903-9.

16. Spigset O. Reduced effect of warfarin caused by ubidecarenone. Lancet 1994;334:1372-3.

17. Heck AM, DeWitt BA, Lukes AL. Potential interactions between alternative therapies and warfarin. Am J Health Syst Pharm 2000;57:1221-7.

18. Eaton S, Skinner R, Hale JP, et al. Plasma coenzyme Q(10) in children and adolescents undergoing doxorubicin therapy. Clin Chim Acta 2000;302:1-9.

19. Portakal O, Ozkaya O, Erden Inal M, et al. Coenzyme Q10 concentrations and antioxidant status in tissues of breast cancer patients. Clin Biochem 2000;33:279-84.

20. Lund EL, Quistorff B, Spang-Thomsen M, Kristjansen PE. Effect of radiation therapy on small-cell lung cancer is reduced by ubiquinone intake. Folia Microbiol 1998;43:505-6.

2

—

. Folkers K, Langsjoen P, Willis R, et al. Lovastatin decreases coenzyme Q levels in humans. Proc Natl Acad Sci USA 1990;87:8931-4.
22. Mortensen SA, Leth A, Agner E, et al. Dose-related decrease of serum coenzyme Q10 during treatment with HMG-CoA reductase inhibitors. Mol Aspects Med 1997;18:5137-44.

23. Ghirlanda G, Oradei A, Manto A, et al. Evidence of plasma CoQ10-lowering effect by HMG-CoA reductase inhibitors: A double blind, placebo-controlled study. J Clin Pharmacol 1993;33:226-
9.

24. Bargossi AM, Grossi G, Fiorella PL, et al. Exogenous CoQ10 supplementation prevents plasma ubiquinone reduction induced by HMG-CoA reductase inhibitors. Mol Aspects Med.
1994;15:5187-S193.

25. Food and Drug Administration. Citizen petition to change the labeling for all drugs (Mevacor, Lescol, Pravachol, Zocor, And Advicor) recommending use of 100-200 mg per day of supplemental
coenzyme Q10, including cardiomyopathy and congestive heart failure. Available at: http://www.fda.gov/ohrms/dockets/dailys/02/May02/052902/02p-0244-cp00001-01-vol1.pdf. Accessed on
February 12, 2010.

26. Koumis T, Nathan J, Rosenberg J, Cicero L. Strategies for the prevention and treatment of statin-induced myopathy: Is there a role for ubiquinone supplementation? Am J Health Sys Pharm.
2004;61:515-519.

27. Boler JB, Farley TM, Scholler J, Folkers K. Deficiency of coenzyme Q10 in the rabbit. Int Z Vitaminforsch 1969;39:281-8.

28. Folkers K, Vadhanavikit S, Mortensen SA. Biochemical rationale and myocardial tissue data on the effective therapy of cardiomyopathy with coenzyme Q10. Proc Natl Acad Sci USA
1985;82:901-4.

29. Littarru GP, Tiano L. Bioenergetic and antioxidant properties of coenzyme Q10: recent developments. Mol Biotechnol. 2007;37(1):31-7.
30. Tran MT, Mitchell TM, Kennedy DT, et al. Role of Coenzyme Q10 in Chronic Heart Failure, Angina, and Hypertension. Pharmacotherapy. 2001; 21:797-806.
31. Morisco C, Trimarco B, Condorelli M. Effect of coenzyme Q10 therapy in patients with congestive heart failure: A long-term, multicenter, randomized study. Clin Investig. 1993;71:5134-S146.

32. Baggio E, Gandini R, Plauncher AC, et al. Italian multicenter study on the safety and efficacy of coenzyme Q10 as adjunctive therapy in heart failure. CoQ10 Drug Surveillance Investigators. Mol
Aspects Med. 1994;15:5287-S294.

33. Berman M, Erman A, Ben-Gal T, et al. Coenzyme Q10 in patients with end-stage heart failure awaiting cardiac transplantation: a randomized, placebo-controlled study. Clin Cardiol.
2004;27:295-9.

34. Matthews RT, Yang L, Browne S, et al. Coenzyme Q10 administration increases brain mitochondrial concentrations and exerts neuroprotective effects. Proc Natl Acad Sci USA. 1998;95:8892-
8897

35. Sohal RS, Forster MJ. Coenzyme Q, oxidative stress and aging. Mitochondrion. 2007;7 Suppl:S103-11.

36. Gille L, Rosenau T, Kozlov AV, Gregor W. Ubiquinone and tocopherol: dissimilar siblings. Biochem Pharmacol. 2008 1;76(3):289-302.



37. Zita C, Overvad K, Mortensen SA, et al. Serum coenzyme Q10 concentrations in healthy men supplemented with 30 mg or 100 mg coenzyme Q10 for two months in a randomised controlled
study. Biofactors. 2003;18:185-193.

38. James AM, Smith RA, Murphy MP. Antioxidant and prooxidant properties of mitochondrial Coenzyme Q. Arch Biochem Biophys. 2004;423:47-56.

39. Turunen M, Olsson J, Dallner G. Metabolism and function of coenzyme Q. Biochim Biophys Acta. 2004;1660:171-9.

40. Alleva R, Tomasetti M, Bompadre S, Littarru GP. Oxidation of LDL and their subfractions: kinetic aspects and CoQ10 content. Mol Aspects Med. 1997;18 Suppl:S105-12.
41. Langsjoen PH, Langsjoen AM: Overview of the use of CoQ10 in cardiovascular disease. Biofactors. 1999;9:273-284.

42. Watts GF, Playford DA, Croft KD, Ward NC, Mori TA, Burke V. Coenzyme Q(10) improves endothelial dysfunction of the brachial artery in Type II diabetes mellitus. Diabetologia 2002;45:420-
6.

43. Belardinelli R, Mucaj A, Lacalaprice F, et al. Coenzyme Q10 and exercise training in chronic heart failure. Eur Heart ] 2006; 27:2675-81.

44. Groneberg DA, Kindermann B, Althammer M, et al. Coenzyme Q10 affects expression of genes involved in cell signaling, metabolism and transport in human CaCo-2 cells. Int ] Biochem Cell
Biol. 2005;37(6):1208-18.

45. Cooke M, Tosia M, Buford T, et al. Effects of acute and 14-day coenzyme Q10 supplementation on exercise performance in both trained and untrained individuals. J Int Soc Sports Nutr 2008; 5:
8 (http://www.jissn.com/content/5/1/8)

46. Sato K. Pharmacokinetics of Coenzyme Q10 in Recovery of Acute Sensorineural Hearing Loss due to Hypoxia. Acta Oto-laryngologica 1988;105(s458): 95-102.

47. Angeli SI, Liu XZ, Yan D, et al. Coenzyme Q-10 treatment of patients with a 7445A--->G mitochondrial DNA mutation stops the progression of hearing loss. Acta Otolaryngol.
2005;125(5):510-2.

48. Khan M, Gross ], Haupt H. A pilot clinical trial of the effects of coenzyme Q10 on chronic tinnitus aurium. Otolaryngol Head Neck Surg 2007;136: 72-7.
49. Makhija N, Sendasgupta C, Kiran U, et al. The role of oral coenzyme Q10 in patients undergoing coronary artery bypass graft surgery. ] Cardiothorac Vasc Anesth. 2008;22(6):832-9.

50. Rosenfeldt F, Marasco S, Lyon W, et al. Coenzyme Q10 therapy before cardiac surgery improves mitochondrial function and in vitro contractility of myocardial tissue. ] Thorac Cardiovasc Surg.
2005;129(1):25-32.

51. Dhugosz A, Kuzniar J, Sawicka E, et al. Oxidative stress and coenzyme Q10 supplementation in renal transplant recipients. Int Urol Nephrol. 2004;36(2):253-8

52. Rusciani L, Proietti I, Paradisi A, et al. Recombinant interferon alpha-2b and coenzyme Q10 as a postsurgical adjuvant therapy for melanoma: a 3-year trial with recombinant interferon-alpha and
5-year follow-up. Melanoma Res 2007; 17(3): 177-83.



