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THRESHOLD FOR ACCEPTANCETHRESHOLD FOR ACCEPTANCE

RISKRISK

EVIDENCEEVIDENCE
CASES       CASE         RCT CASES       CASE         RCT 

SERIESSERIES

SUPPLEMENTSSUPPLEMENTS

OmegaOmega--3 Fatty Acids (Fish oils)3 Fatty Acids (Fish oils)
Mitochondrial SupplementsMitochondrial Supplements

CoenzymeCoenzyme--Q10Q10
DD--RiboseRibose

Hawthorn (Hawthorn (CrataegusCrataegus sp.sp.))
ThrombolyticsThrombolytics -- NattokinaseNattokinase
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FATTY ACIDS

Saturated Fatty AcidSaturated Fatty Acid
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ESSENTIAL FATTY ACIDSESSENTIAL FATTY ACIDS
Omega-6 

linoleic acid

PG1

arachidonic acid

PG3

eicosapentaenoic acid
(EPA)

Omega-3
alpha-linoleic acid

gamma-linoleic acid (GLA)

PG2 decrease
leukotrienes

increase
leukotrienes
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OMEGAOMEGA--3 FATTY ACIDS 3 FATTY ACIDS --
POTENTIAL POTENTIAL MECHANISMSMECHANISMS

↓↓ InflammationInflammation
↓↓ LeukotrienesLeukotrienes, , ↓↓ NFNF-- ккßß, , ↓↓ inflaminflam. PG. PG’’ss
Lipoprotein lipaseLipoprotein lipase

↓↓ Coagulation / platelet aggregationCoagulation / platelet aggregation
↑↑ PG3,  PG3,  ↓↓ ThromboxaneThromboxane AA22

↓↓ ArrhythmiasArrhythmias
↓↓ NaNa+ + (EPA/DHA) and K(EPA/DHA) and K+ + (DHA) channels(DHA) channels
↓↓ ThromboxaneThromboxane AA22

↓↓ Blood pressureBlood pressure

OMEGAOMEGA--3 FATTY ACIDS 3 FATTY ACIDS --
SECONDARY PREVENTION (I)SECONDARY PREVENTION (I)

0.870.87
(.76(.76--.99).99)

0.870.87
(.79(.79--.95).95)

0.920.92
(.85(.85--.99).99)

39,04439,044
(11 RCT)(11 RCT)

MarikMarik (2009)(2009)
Systematic Systematic 
ReviewReview

0.550.55
(.39(.39--0.77)0.77)

0.650.65
(.51(.51--.82).82)

0.790.79
(.66(.66--.93).93)

11,32411,324GISSIGISSI
(2002)(2002)

SuddenSuddenCardiacCardiacAll causeAll causenn
MortalityMortality
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OMEGAOMEGA--3 FATTY ACIDS 3 FATTY ACIDS --
SECONDARY PREVENTION (II)SECONDARY PREVENTION (II)

ICD ICD -- No effect (3 RCT) No effect (3 RCT) 
Wang 2006 (Systematic Review)Wang 2006 (Systematic Review)
Leon 2009 (BMJ metaLeon 2009 (BMJ meta--analysis)analysis)

ArrythmiasArrythmias -- No effect No effect 
Leon 2009 (BMJ metaLeon 2009 (BMJ meta--analysis)analysis)

OMEGAOMEGA--3 FATTY ACIDS 3 FATTY ACIDS --
PRIMARY PREVENTION (I) PRIMARY PREVENTION (I) 

EFA CONSUMPTIONEFA CONSUMPTION

+ 1/1+ 1/1

+ 3/5+ 3/5
(+ NHS)(+ NHS)

MIMI

CaseCase--
ControlControl

+ 1/2+ 1/2
(+ MRFIT)(+ MRFIT)

+  3/4+  3/4PCTPCT
SuddenSuddenCardiacCardiacAll causeAll cause

MortalityMortality

(Wang (Wang -- 2006 Am J 2006 Am J ClinClin NutrNutr))
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OMEGAOMEGA--3 FATTY ACIDS 3 FATTY ACIDS --
PRIMARY PREVENTION (II) PRIMARY PREVENTION (II) 

FISH CONSUMPTIONFISH CONSUMPTION

+ 1/4+ 1/4

+ 4/9+ 4/9
MIMI

+ 1/1+ 1/1CaseCase--
ControlControl

+ 2/2 + 2/2 
(+ PHS)(+ PHS)

+ 4/15+ 4/15+ 3/11+ 3/11
(+ PHS / NHS)(+ PHS / NHS)

PCTPCT
SuddenSuddenCardiacCardiacAll causeAll cause

MortalityMortality

(Wang (Wang -- 2006 Am J 2006 Am J ClinClin NutrNutr))

OMEGAOMEGA--3 FATTY ACIDS 3 FATTY ACIDS --
ADVERSE EFFECTSADVERSE EFFECTS

↓↓ Coagulation / platelet aggregationCoagulation / platelet aggregation
Esp. Esp. -- > 3,000 mg/d> 3,000 mg/d
Labs Labs -- BT, Platelet Function StudiesBT, Platelet Function Studies

GI /TasteGI /Taste
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THRESHOLD FOR ACCEPTANCETHRESHOLD FOR ACCEPTANCE

RISKRISK

EVIDENCEEVIDENCE

EFA

CASES       CASE         RCT CASES       CASE         RCT 
SERIESSERIES

ESSENTIAL FATTY ACIDS ESSENTIAL FATTY ACIDS --
RECOMMENDATIONSRECOMMENDATIONS

OMEGA 3 FISH OILOMEGA 3 FISH OIL

1,0001,000--3,000 mg/d3,000 mg/d
Esp. DHA (GISSI Esp. DHA (GISSI -- 465 mg. EPA / 386 DHA)465 mg. EPA / 386 DHA)

Concentrated DHA (200Concentrated DHA (200--250 mg. DHA)250 mg. DHA)
Nordic Naturals Nordic Naturals -- Ultimate OmegaUltimate Omega
Carlson Carlson -- Super OmegaSuper Omega

NonNon--concentrated (120concentrated (120--150 mg. DHA)150 mg. DHA)
Trader Joe’s Trader Joe’s -- Omega 3Omega 3
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MITOCHONDRIAL MITOCHONDRIAL 
SUPPLEMENTSSUPPLEMENTS

CoenzymeCoenzyme--Q10Q10
DD--RiboseRibose
(NADH, glutathione, (NADH, glutathione, carnitinecarnitine, , malatemalate, , 
alphaalpha--lipoiclipoic acid …)acid …)

COENZYMECOENZYME--Q10Q10

AntiAnti--oxidant (oxidant (UbiquinoneUbiquinone →→ UbiquinolUbiquinol))
Mitochondrial Mitochondrial RedoxRedox (Complexes I, II, III)(Complexes I, II, III)
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18

FORMS OF COENZYMEFORMS OF COENZYME--Q10Q10Future Directions

COENZYMECOENZYME--Q10Q10

Total body content Total body content -- 0.50.5--1.5 gm1.5 gm
Decrease with age & chronic diseaseDecrease with age & chronic disease

Avg. US diet Avg. US diet -- 5 mg/d5 mg/d
Diet examples Diet examples -- 30 mg CoQ1030 mg CoQ10
-- 1 # sardines1 # sardines
-- 2 # beef2 # beef
-- 2 1/2 # peanuts2 1/2 # peanuts
-- 20 oz. spinach20 oz. spinach
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COENZYMECOENZYME--Q10Q10
CHFCHF

LangsjoenLangsjoen 1999 1999 -- Review 34 RCTReview 34 RCT
Mortensen 2003 Mortensen 2003 -- Review Review 13 RCT (n=988)13 RCT (n=988)
-- ↓↓ -- SxSx
-- ↑↑ -- exercise exercise toltol, QOL, cardiac function, QOL, cardiac function

HTNHTN
Mortensen 2003 Mortensen 2003 -- Review 3 Open / 4Review 3 Open / 4 RCT RCT 
-- Open Open -- ↓↓ SBP/DBP SBP/DBP -- 1515--20 / 820 / 8--15 mm Hg15 mm Hg
-- RCT RCT -- ↓↓ SBP/DBP SBP/DBP -- 1111--19  / 219  / 2--16 mm Hg16 mm Hg
-- ↓↓ Medications (50% Medications (50% decdec ��>> 1 medication)1 medication)

COENZYMECOENZYME--Q10Q10
MIMI

Mortensen 2003 Mortensen 2003 -- Review 2 Review 2 RCTRCT
Singh 1998 (Singh 1998 (CardiovascCardiovasc Drugs Drugs TherTher) n=71) n=71
-- ↓↓ -- angina, arrhythmias, cardiac death, angina, arrhythmias, cardiac death, 
secondary MI, secondary MI, 

-- ↑↑ -- LV functionLV function

Open Heart Surgery / CABG / ValveOpen Heart Surgery / CABG / Valve
↓↓-- Pump times , recovery timesPump times , recovery times
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COENZYMECOENZYME--Q10 Q10 --
ADVERSE EFFECTS / INTERACTIONSADVERSE EFFECTS / INTERACTIONS

Decreased by:Decreased by:
HMGHMG--CoACoA ReductaseReductase InhibitorsInhibitors
Oral Oral hypoglycemicshypoglycemics (e.g. (e.g. gemfibrozilgemfibrozil))
AdriamycinAdriamycin
ß ß -- BlockersBlockers

Antagonizes: Antagonizes: 
Coumadin/WarfarinCoumadin/Warfarin ((↓↓ INR)INR)

23

Clinical BenefitsCOENZYMECOENZYME--Q10 Q10 AND STATINSAND STATINS
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COENZYMECOENZYME--Q10 Q10 AND STATINSAND STATINS

Reviews:Reviews:
SchaarsSchaars CF. CF. CurrCurr OpinOpin LipidolLipidol 2008:19;5532008:19;553--7.7.
MarcoffMarcoff L. J Am L. J Am CollColl CardiolCardiol 2007:49;22312007:49;2231--7.7.

Conclusions:Conclusions:
StatinsStatins -- ↓↓ CoQ10 blood levels CoQ10 blood levels -- 2020--35%35%
Effect on intramuscular levels/clinical Effect on intramuscular levels/clinical -- ??
Effect of supplementation Effect of supplementation -- Mixed (1+/2 Mixed (1+/2 -- RCT)RCT)

THRESHOLD FOR ACCEPTANCETHRESHOLD FOR ACCEPTANCE

RISKRISK

EVIDENCEEVIDENCE

CoQ

CASES       CASE         RCT CASES       CASE         RCT 
SERIESSERIES
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COENZYMECOENZYME--Q10 Q10 --
RECOMMENDATIONSRECOMMENDATIONS

6060--200 mg/d (up to 2,000 mg)200 mg/d (up to 2,000 mg)
? Increase on ? Increase on StatinStatin RxRx
PreparationsPreparations
-- Trans > Trans > CisCis
-- Oil > powderOil > powder

BrandsBrands
VitalineVitaline -- Integrative Therapeutics Integrative Therapeutics 
JarrowJarrow

DD--RIBOSERIBOSE

QuickTime™ and a
 decompressor

are needed to see this picture.

• Not freeNot free--form in diet form in diet -- synthesized in bodysynthesized in body

•• LL-- isomer isomer -- no biological activityno biological activity



Michael F. Cantwell MD, MPH
Health and Healing Clinic, CPMC

14

DD--RIBOSERIBOSE

PurinePurine synthesis (DNA / RNA / AMP / ATP)synthesis (DNA / RNA / AMP / ATP)
Mitochondria / EnergyMitochondria / Energy

ATP = ribose + adenine + POATP = ribose + adenine + PO44

FAD = ribose + adenine + riboflavin FAD = ribose + adenine + riboflavin 
Acetyl Acetyl CoACoA = = ribose + adenine + ribose + adenine + 
pantothenicpantothenic acidacid

DD--RIBOSE RIBOSE --
POTENTIAL MECHANISMSPOTENTIAL MECHANISMS

Rebuild Rebuild purinespurines (AMP / ATP)(AMP / ATP)
Energy substrateEnergy substrate

Pentose Phosphate ShuntPentose Phosphate Shunt

GlucoseGlucose--66--POPO4                      4                      RiboseRibose

PyruvatePyruvate + O+ O2                          2                          ATPATP
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DD--RIBOSERIBOSE
Animal Studies Animal Studies -- Ischemia / Pump runIschemia / Pump run

Recovery after Pump run Recovery after Pump run 
PerkowskiPerkowski 2005 ( n = 44) 2005 ( n = 44) ↑↑ 44% cardiac indices44% cardiac indices

Energy / performance Energy / performance -- Bodybuilders, training, etc.Bodybuilders, training, etc.

CAD CAD -- ↑↑ Stress / Treadmill TestStress / Treadmill Test
PerlmutterPerlmutter 1991 (n =17)1991 (n =17)

PlimlPliml 1992 (n = 20)1992 (n = 20)

DD--RIBOSE RIBOSE -- CHFCHF

↑↑ -- VOVO2 2 max, VE, SV max, VE, SV 
(O(O2 2 pulse)pulse)

IIIIII--IVIV1515Vijay 2005Vijay 2005

↑↑ -- MPI, VOMPI, VO2 2 max, VEmax, VEIIII--IIIIII1515Sharma 2005Sharma 2005

↑↑ -- AC, QOL, phys functionAC, QOL, phys functionIIII--IIIIII1515OmranOmran 20012001

↑↑ -- SVI, EF, AC, SVI, EF, AC, LVVsLVVsIIII--IIIIII1212IllienIllien 20012001
OutcomesOutcomesNYHANYHAnn
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THRESHOLD FOR ACCEPTANCETHRESHOLD FOR ACCEPTANCE

RISKRISK

EVIDENCEEVIDENCE

Ribose

CASES       CASE         RCT CASES       CASE         RCT 
SERIESSERIES

DD--RIBOSE RIBOSE --
RECOMMENDATIONSRECOMMENDATIONS

5 mg 5 mg tidtid (max 60 mg/d)(max 60 mg/d)

Brands:Brands:
CorvalenCorvalen -- Integrative TherapeuticsIntegrative Therapeutics
CorvalenCorvalen--M (with M (with malatemalate))
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HAWTHORN HAWTHORN 
((CrataegusCrataegus sp.sp.))

QuickTime™ and a
 decompressor

are needed to see this picture.

• Species (> 280)
•C. laevigata
(C. oxyacantha)
•C. monogyna

•Preparations
•Leaf and Flower

HAWTHORNHAWTHORN
Active constituentsActive constituents

FlavonoidsFlavonoids -- 0.5 0.5 -- 1.8%1.8%
ProcyanidinsProcyanidins
-- OligomericOligomeric (1.0(1.0--2.4%) > Polymeric 2.4%) > Polymeric 

Standardized Standardized PreparationPreparation
WS1442 WS1442 -- 80 mg flower, fruit, & leaf,  80 mg flower, fruit, & leaf,  
18.8% (15 mg) 18.8% (15 mg) oligomericoligomeric procyanidinsprocyanidins
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HAWTHORN HAWTHORN --
POTENTIAL MECHANISMSPOTENTIAL MECHANISMS

ACEACE--inhibitor inhibitor -- Vasodilator, Vasodilator, ↓↓ BPBP

InotropicInotropic
GlycosideGlycoside--like (like (cAMPcAMP independent)independent)
Possible Possible pphosphodiesterasehosphodiesterase inhibinhib ((↑↑ cAMPcAMP))

AntiAnti--arrhythmicarrhythmic
Blocks NaBlocks Na+ + / K/ K+ + ATPaseATPase (Class III(Class III--like)like)

HAWTHORN HAWTHORN -- CHFCHF
REVIEWS / METAREVIEWS / META--ANAYSESANAYSES

+ + 
((↓↓dyspneadyspnea
& fatigue)& fatigue)

+ + 
((↓↓dyspneadyspnea
& fatigue)& fatigue)

SxSx

++++
((↑↑ 5.4 5.4 
Watt)Watt)

II--IIII855 (10)855 (10)GuoGuo
20082008

+++ + 
((↑↑ 7 Watt)7 Watt)

II--IIII632 (8)632 (8)PittlerPittler
20032003

Pressure Pressure 
X HRX HR

Max. Max. 
WorkWork

NYHANYHAn n 
(studies)(studies)
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HAWTHORN HAWTHORN --
ADVERSE EFFECTSADVERSE EFFECTS

OccOcc. . -- nausea, GI nausea, GI SxSx, d, dizzinessizziness
↓↓ BPBP

Drug interactions Drug interactions -- theoreticaltheoretical
May May potentiatepotentiate coronary artery dilation coronary artery dilation 
-- TheophyllineTheophylline, caffeine, sodium nitrate, , caffeine, sodium nitrate, 
adenosine, epinephrineadenosine, epinephrine

NoNo potentiationpotentiation -- digoxindigoxin

THRESHOLD FOR ACCEPTANCETHRESHOLD FOR ACCEPTANCE

RISKRISK

EVIDENCEEVIDENCE

HAW

CASES       CASE         RCT CASES       CASE         RCT 
SERIESSERIES
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HAWTHORN HAWTHORN --
RECOMMENDATIONSRECOMMENDATIONS

NYHA INYHA I--IIII
160 160 -- 900 mg/d (WS 1442)900 mg/d (WS 1442)

CardioMaxCardioMax®® WS 1442WS 1442®® -- 450 mg450 mg

THROMBOLYTICSTHROMBOLYTICS

NattokinaseNattokinase
NattoNatto -- B. B. subtilissubtilis / / nattonatto + boiled soybeans+ boiled soybeans
275 AA, serine peptidase, PO & IV275 AA, serine peptidase, PO & IV
Direct Direct -- plasminplasmin--like, ACE inhibitorlike, ACE inhibitor
Indirect Indirect -- stimulate stimulate plasminplasmin, , urokinaseurokinase

SerrapeptidaseSerrapeptidase -- silkwormsilkworm

LumbrokinaseLumbrokinase / / BuolokeBuoloke -- earthwormearthworm
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NATTOKINASE (I)NATTOKINASE (I)

Animal studiesAnimal studies

HTN HTN -- Kim 2008 (n=73)Kim 2008 (n=73)
↓↓ SBP  SBP  --5.6 mm Hg (5.6 mm Hg (--10.5 to 10.5 to -- 0.0.66) ) 
↓↓ DDBP  BP  --2.82.8 mm Hg (mm Hg (--5.3 to 5.3 to --0.3)0.3)

NATTOKINASE (II) NATTOKINASE (II) -- CLOTTINGCLOTTING

SumiSumi 1990 1990 -- (n=12) (n=12) ↑↑ thrombolythrombolysissis 48%48%
HsiaHsia 2009 2009 -- Healthy / dialysis / CADHealthy / dialysis / CAD
↓↓ Fibrinogen (7Fibrinogen (7--10%), V10%), VII (7II (7--14%), 14%), 
VIII (17VIII (17--19%)19%)

CesaroneCesarone 2003 2003 -- LONGLONG--FLITE (n=186)FLITE (n=186)
Control Control -- 7 clots, 7 clots, NattoNatto -- 0 clots0 clots
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NATTOKINASE NATTOKINASE -- ADVERSE ADVERSE 
EFFECTSEFFECTS

Chang 2008 Chang 2008 -- Case ReportCase Report
Prior CVA, ASA prophylaxisPrior CVA, ASA prophylaxis
CVA after CVA after NattokinaseNattokinase (400 mg/d x7d)(400 mg/d x7d)

NotNot a substitute for a substitute for CoumadinCoumadin / / WarfarinWarfarin

THRESHOLD FOR ACCEPTANCETHRESHOLD FOR ACCEPTANCE

RISKRISK

EVIDENCEEVIDENCE

NAT

CASES       CASE         RCT CASES       CASE         RCT 
SERIESSERIES
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OMEGAOMEGA--3 FATTY ACIDS 3 FATTY ACIDS -- REFSREFS
REVIEWS/METAREVIEWS/META--ANALYSESANALYSES

Wang C. Am J Wang C. Am J ClinClin NutrNutr 2006:84;52006:84;5--17.17.

Leon H. BMJ 2009:338;a2931.Leon H. BMJ 2009:338;a2931.

MarikMarik PE. PE. ClinClin CardiolCardiol 2009:32;3652009:32;365--72.72.

COENZYMECOENZYME--Q10 Q10 -- REFSREFS
REVIEWS/METAREVIEWS/META--ANALYSESANALYSES

Sinatra ST. Metabolic Cardiology.Sinatra ST. Metabolic Cardiology.
AlternAltern TherTher Health Med 2009:15(2);48Health Med 2009:15(2);48--5050

& 15(3):44& 15(3):44--52.52.

Singh U. Singh U. NutrNutr Rev 2007:65;286Rev 2007:65;286--93.93.

Mortensen P. Mortensen P. BiofactorsBiofactors 2003:18;792003:18;79--89. 89. 

LangjoenLangjoen PH. PH. BiofactorsBiofactors 1999:9;2731999:9;273--84.84.
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RIBOSE RIBOSE -- REFSREFS
PerkowskiPerkowski D. FASEB J 2005:19;A695.D. FASEB J 2005:19;A695.
PerlmutterPerlmutter NS. J NS. J NuclNucl Med 1991:32;193Med 1991:32;193--200.200.
PlimlPliml W. Lancet 1992:340;507W. Lancet 1992:340;507--10.10.
IllienIllien S. FASEB J 2001:15;A1142.S. FASEB J 2001:15;A1142.
OmranOmran H. J Mol Cell H. J Mol Cell CardiolCardiol 2001:33;A173.2001:33;A173.
Sharma R. Sharma R. J Mol Cell J Mol Cell CardiolCardiol 2005:38;853.2005:38;853.
Vijay N. J Mol Cell Vijay N. J Mol Cell CardiolCardiol 2005:38;820.2005:38;820.

HAWTHORN (HAWTHORN (CrataegusCrataegus sp.sp.) ) -- REFSREFS
REVIEWS/METAREVIEWS/META--ANALYSESANALYSES

PittlerPittler MH. (MetaMH. (Meta--analysis)analysis)
Am J Med 2003:114;665Am J Med 2003:114;665--74.74.

GuoGuo R. (Systematic Review)R. (Systematic Review)

Cochrane Database Systematic Reviews Cochrane Database Systematic Reviews 
2008, Issue 1. Art. No.:CD005312.2008, Issue 1. Art. No.:CD005312.
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NATTOKINASE NATTOKINASE -- REFSREFS

Kim JY. Kim JY. HypertensHypertens ResRes 2008:31;15832008:31;1583--8.8.
SumiSumi H. H. ActaActa HaematolHaematol 1990:84;1391990:84;139--43. 43. 
HsiaHsia CH. CH. NutrNutr ResRes 2009:29;1902009:29;190--6.6.
CesaroneCesarone MR. MR. AngiologyAngiology 2003:54;T12003:54;T1--9.9.
Chang YY. Intern Med 2008:47;467Chang YY. Intern Med 2008:47;467--9.9.

Michael F. Cantwell MD, MPHMichael F. Cantwell MD, MPH
Institute for Health and Healing Clinic, Institute for Health and Healing Clinic, 

California Pacific Medical Center,California Pacific Medical Center,
SF, CASF, CA

415415--600600--35033503
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COENZYMECOENZYME--Q10 Q10 -- GENETICSGENETICS

NAD(P)H:quinoneNAD(P)H:quinone oxidoreductaseoxidoreductase (NQO1)(NQO1)
C609T SNP C609T SNP -- 3030--50% of population50% of population
↓↓ Conversion Conversion -- UbiquinoneUbiquinone →→ UbiquinolUbiquinol

(supplement)          (supplement)          (active)(active)

Blood levels/ ratios Blood levels/ ratios -- ubiquinol/ubiquinoneubiquinol/ubiquinone

New New UbiquinolUbiquinol supplementsupplement
UBQH UBQH -- Integrative TherapeuticsIntegrative Therapeutics


