C O e nZy m e Q 1 0 Ubiquinone-10 and Ubiquinol-10

Nano-colloid delivery system enhances absorption & increases bioavailability

Coenzyme Qo ' The Q Cycle & Thermogenin Physiological Indications for Ubiquinol '

Coenzyme Q10 (CoQ10) is a naturally occurring compound that is synthesized endogenously in humans, and is found in some foods.! Dietary sources Ubiquinol is the predominant form of CoQ10 in the human body and should make up at least 92% to 93% of the total plasma CoQ10 concentration
are relatively low, with an estimated dietary intake of less than 10 mg a day, the majority of which is derived from meat and pouliry.?2?7 CoQ10 has H G3PDH H H Mitochondrial in adults, such that the ratio of ubiquinol to ubiquinone can be as high as 50 to 1.47% The ratio of ubiquinol to ubiquinone can change with age as
T S e well as various disease states.*37778 Assessing the ubiquinol to ubigquinone ratio may be used for both a biomarker of condition associated oxidative

a broad range of functions in the human body, which are all very dependent on adequate levels of CoQ10. t

1. Energy Production: CoQ10 is required fo convert energy from food intfo ATP, the carrier of chemical
energy that can be used by every cell in the body. It does this by supporting the transport of
electrons within mitochondria, the energy producing organelles inside cells.'>?

Space stress and as a biomarker of aging.”8#°
Age Associated Decline in Ubiquinol to Ubiquinone Ratio 50

It is now widely recognized that during aging there is a pro-oxidizing shift in the cellular redox

: 2 2.  Antioxidant Protection: CoQ10 is a powerful fat soluble antioxidant that prevents the generation of o state, accompanied by an accrual of the amounts of molecules damaged by oxidative siress, § 40
VitaminE | Dihydrolipoic free radicals and protects fats, DNA and other proteins from oxidative damage.?'%-12 e and subsequent progression of senescence.”® As a powerful lipophilic antfioxidant, ubiquinol plays e
ticoghitd l Caf )1 | f Add 3. Antioxidant Regeneration: Vitamin E, vitamin C and lipoic acid are all dependent on CoQ10 to be e L | a crifical role in decreasing oxidative stress. However, the ratio of reduced CoQ10 (ubiquinol) to % % hh“"::ﬁ
b ol o & il idati 13, oxidized CoQ10 (ubiquinone) can adversely change with age.®7”” The age associated increase 3
& oomiennl regenerated after they pro’re.c’r the body frfam OXIdO.hve damage.*" inXIOXIiZdoﬁve gress(LJco:(r:\]L:ales‘r b)e demon\gfro‘reél by ogsemng ‘rﬁe age depgnden‘r dlrop in I‘rhe S K"*@
4, Heart Protection: Often described as “cardioprotective”, CoQ10 protects both the blood vessels biquinol o ubiqui Hio: h idered evid Iy d oxidati ' £
that feed the heart, and the heart muscle itself, from damage.'>"” ublquinofto ubiquinone ratlo, A p enoﬁmeno_n consigered evidence ot INcredsead oxidative siress Z
Ubiquinol LA . ) i ) ) i in both aging and in disease states.*757? While the ubiquinol to ubiquinone ratio only drops slightly 5 10
E 5. Nerve Proteghon. CoQIl0is rgquweq ’fo prp’rec’r the brain and ‘o’rher'ne'rve tissues from free radical : : between younger children and older children, the average drop increases in adulthood and
Dehydroascorbate damage. This “neuroprotective” ability is in large part due to its antioxidant properties. &2 M"°A":\h?f‘d"°| continues with age. 77 0
Vitamin € Radical 6. Anti-inflammatory: CoQ10 exerts anti-inflammatory properties by decreasing the secretion of pro- Complex | Complex Ii Complex Il H i 100% oaere :0: ';7'4 ® :7 | 40:9 w“:e'
. . . - . 21-23 Age Related Drop in Ubiquinol : Ubiquinone Ratio
C inflammatory cytokines, chemical messengers that affect immune system function. 90% e TR T Condition Associated Decline of Ubiquinol compiled from Mies, 2004 & Wada, 2007
7. Promotes Thermogenesis: By supporfing the function of thermogenin, a protein that derives energy 80% The percentage of ubiquinol to total CoQ10 (ubiquinol %) is another method of assessing CoQ10
Unan:unE ﬂ-llr.lmt from fatty acids, CoQ10 generates body heat, and helps maintain ideal body weight.?#2¢ The Q Cycle is a series of reactions within the electron tfransport chain that involve sequential oxidation and reduction of the lipophilic electron 70% . function. Health conditions often have a significant effect on the percentage of ubiquinol
Radical ‘“‘“WP“E Acid 8. Cellular Communication & Gene Expression: CoQ10 improves the ability of cells to receive carrier, ubiquinol-ubiguinone (Coenzyme Q) in a cyclical fashion that ultimately results in the pumping of protons across a lipid bilayer, such as a cell 0% _ (ubiquinol %). Subjects (60) with fasting glucose (FG) less than 99 mg/dl had normal ubiguinol
Vamin messages and influences how some genes respond to those messages.? membrgne or the membrane of a cell organelle.'* The citric acid cycle, not shown in this graphic, donates electrons to the Q-cycle through NADH o _ % (male 93%, female 95%), while subjects with and FG of 100 to124 had a significant drop of
9.  Supports Organ Metabolism: The concentration of CoQ10 varies greatly among different organs, &succinate. ) i . o _ o ) a0 . ubiquinol % (male 43%, female 41%), and subjects with Type 2 diabetes (and FG >124) were
AntioxidantRegeneration h",' CoQ10 with higher amounts found in tissue with increased metabolic activity such as the heart, kidney The cyclical oxidation and reduction of CoQ10 is required for oxidative phosphorylation, which is the metabolic pathway that uses energy released 0% | ool | noted has to have severely low ubiquinol % (male 24%, female 29%).1% The lower ubiquinol %
b e e S and liver tissue, and lower amounts found in |Ung tissue 1427 by The OXidOﬁOﬂ/reC.IUCTion of I’)UTrienTS.TO prOdUCGI adenosine TrlphosphOTe (ATP), The molecule reqUired for infracellular energy 'IT.GI'TSfer.S9 More ) 30% | | — levels are recognized as a Sign of increased oxidative stress, which may be responsib|e for the
P o 10. Healthy Cell Growth: CoQ10 promotes cell growth and inhibits cell death in healthy tissues.? speC|ﬁcoIIy,_CoQ1 0 m’reragfs with a series of protein complexes wﬁhm m|_‘rochondr|o that act as enzymes to create a proton gradient across the inner 20% ! an increased observance of vascular and micro-vascular co-morbidity seen in Type 2 diabetes.”
’ mitochondrial membrane into the matrix. The concentration gradient drives ATP synthase to convert ADP to ATP.4047.50 10% . i | It is the low percentage of ubiquinol levels, not the total CoQ10 levels, that are recognized as

While intracellular transport of CoQ10 may be ATP dependant, ATP synthase (not shown in this graph) does not depend on CoQ10 to function.' The -

. . ; ’ ! 0% ! clinically relevant in a number of conditions that have increased oxidative stress as a component
Endogenous Produc‘hon of CoQ" 0 protein three complexgs that depend upon ’rhg Q Cyle include Complex, I, Cqmplex & Comple).( lll, which are three of the four complexe; in the Normal Ghucose Tolsrance  Impaired Fasing Giucoss  Type 2 Diabtes Mellis of their pathology, including various neurological, cardiovascular, pulmonary, genetic
electron transport chain.'##44730 Though not directly used by ATP synthase, ubiquinone and ubiguinol both drive the electron transport chain that Decreased % of Ubliquinol in Dysglycemias mz0s  mitochondrial, and hepatic disorders, as well as the dysglycemic disorders.5.7887

creates the protonic gradient which is used by ATP synthase to produce ATP.

CoQ10 is a ubiquitous quinone that is synthesized within human cells, where the Q refers to the Acetyl-CoA The Q C . . . .
. 1 B R . . ) ycle also supports the function of glyceraldehyde 3-phosphate dehydrogenase (G3PDH), a glycolysis enzyme required to convert glucose Reseqrch & Observq‘hons on Co '| 0
Ziirr]xztg)r?euggr?iin Zef%doé?gi Tsk;/i’r]hoegifeegf:gr:\h’reyrc:glrlwevgn]qlgri]ncdci)sr;)sles;rwssg;ﬂyorzgs;reer;%i’fg?ﬁLiJr?s”SB'QThBeEs B5 l to create energy.¥ In addition, the Q Cycle supports the function of Thermogenin (UCP1), an uncoupling protein in the mitochondrial memlbrane Q
DOV DI 3-hydroxy-3-methylglutaryl-CoA idsi i i i i
Bé, B12, folic acid, tetrahydrobiopterin and vitamin C.?8 The isoprenyl side chain is synthesized from Y ’°XV(H,\T§.J°§)” ai-=e that removes profons from fafty acids in the intermembrane space and moves the profons fo the matrix to create heat instead of converting ADP Since its discovery in 1957, coenzyme Q10 (CoQ10) has been the subject of about 9,000 published studies, with over 2,500 of those studies focused

to ATP.2* Thermogenin requires oxidized CoQ10 (ubiquinone) o subtfract H+ from fatty acids and deliver them to the H+ acceptor group of UCP1.252
Proper thermogenin function is required for lipolysis and optimal fatty acid metabolism, healthy body weight and ideal utilization of glucose.
HMG-CoA Reductase Inhibitors Reduction of Ubiquinone to Ubiquinol takes place in Complex |, Complex Il, G3PDH & UPC1 Oxidation of Ubiquinol to Ubiquinone takes place in Complex Il

acetyl-CoA through the mevalonate pathway, which also requires zinc.?? The mevalonate pathway on the direct affect that ubiquinone and/or ubiquinol have on human health and disease. Aimost 200 papers focus on the role that ubiquinone/
is also involved in cholesterol biosynthesis. ubiguinol has on congestive heart failure. While ubiguinone and ubiquinol both play very significant roles in antioxidant, bioenergetics, cell signaling

The mevalonate pathway may be inhibited by as much as 40% by stafins (HMG-CoA reductase and gene expression which affect the health and function of every body system, it is notable that

inhibitors) most frequently prescribed to lower cholesterol.*° Statins block production of farnesyl l A A T which is why ubiquinone/ubiquinol may have applications in so many health conditfions.
pyrophosphate, an intermediate in the synthesis of ubiquinone (CoQ10).3' Giving CoQ10 Mevalonate Bioavaila blllfy of CoQ10 ' CoQ10 level g din both the of d the brai CoQ10 may have a beneficial effect on neurological conditions marked b
supplementation with statins has been proposed.®? Other medications which can adversely affect © evels are aecreased in bo € plasmaan € brain 4 9 Y

: ) ) 7 ; g i i i i i iti i i rogressive, ireversible degeneration of the brain cells and severe loss of
CoQ10 levels include propranolol, diazoxide, hydrochlorothiazide, hydralazine, and clonidine. 3334 l As a fat soluble bioactive molecule, CoQ10 has pronounced hydrophobic & lipophilic properties fissue in pohen’rs with neur.ologl.col condl’rlgns ossocm’red. with Prog . 9 . ) . . X i
| ; . . . . L Isopentenyl — ~ ! = 4 progressive loss of dopaminergic neurons in the substantia & memory by supporting healthy mitochondrial function which resists beta
nborn errors of metabolism may result in very rare and serious mitochondrial or metabolic disorders P Y! and therefore exhibits poor water solubility but high membrane permeability, which makes . . . . . . 88-90
in which patients are not capable of producing enough CoQ10.353 pyrophosphate 75 . . . - . o nigra. These, and other neuronal changes cause complex and 7S amyloid production caused by oxidative stress.
' | £ 70 CoQ10 aclass Il compound in the Biopharmaceutical Classification System (BCS).* The poor variable motor and nonmotor symptoms. Supplementation ¢ "= ! may be considerably lower in some neurological conditions that involve
120 Famesyl Bes : k water solubility of Class Il BCS bioactive compounds fraditionally limits their bioavailability.” Even with CoQ10 (with producing the largest increases = degeneration of upper and lower motor neurons. CoQ10 may improve
— Lung Pryophosphate 3 ;2 = S(.)Ilzbmlzez C(:Q;" : o faking CoQ10 with food only causes a very modest increase in bioavailability.* in plasma concentrations) may provide neuroprotection i’ the mitochondrial function in these cases 82108
5 | d N £ 50 ) :I, Zsi doc 'aor::ua . ’ - N and decrease dopaminergic dysfunction by supporting CoQ10 reduces cochlear induced by acoustic
% . — Heart Squalene Ubiquinone § 45 == Solubulized Lol,, 7 P In'creosmg bIOOVCII|G?I|ITy has a proper mitochondrial function. CoQ10 may also support k overstimulation and can preserve cochlear hair cell by promoting
g %0 ' G ¢ B e ———— direct affect on the tissue and supranuclear mitochondrial function in other neurological recovery from damage in auditory hairs as well as preventing
N T Spleen Cholesterol § a0 ° = gng?_chor!drlql levels of CoQ|10. IA conditions.”o 1417 mitochondrial damage.!'*"'2 Chronic ringing in the ears may be
5 : . £, .8 times increase in serum levels(ug/ ) . . ) ; : : :
g 60 1 — Liver Age Specific Changes in Tissue Levels g 22 : ) resulted in a 2.5 fimes increose(ug CoQI10 levels in the retina can decline by approximately improved if low CoQ10 levels are increased by supplementation.'”
5w — Kidney While CoQ10 is found in most living cells in humans, there is a S 1s ) in myocardial tissue(ug/g) CoQ10 40% with age, which may be linked fo the progressive CoQ10 can support the health of the periodontium (the
g large variation in CoQ10 distribution during development.® The g ;: 4 1 levels and a 2.4 times increase deggnerai'lgn of the macula (the ceqtrol retina which fissues that surround and support the teeth), most probably
2 20 | — Pancreas  highest tissue concentrations of CoQ10 are reached at about = 00 . in the CoQ10 levels of cardiac provides vision for fine work and reading).” The by in those tissues.''>!15
20 years of age in the heart, kidneys and liver, while CoQ10 cr 2z as s T sy e e a2 nu Nano-Collold Solubilizate 1 OilBased  Solubilizate 2 mitochondrial protein(ug/mg).5 2 or¢ Vare consplereg%‘ro be is significantly lower in pulmonary
. e — == Adrenal levels peckfin od;e:\?fl O?'d poncrek]qfic Tirsks]ug at opp:oximofelly Differences in Bioavailability of Different Ubiquinone Formulaﬁgo?; o Relative Concentrations in Se’"’;";’;"°cf“’2';;;‘ &’*R"g"°f°e'l“;g(‘)’5"° the mechanism of action in refinal protection.”™ i conditions which have some degree of chronic obstruction.”
1-3days 0.7 - 2 years 19 - 21 years 39 - 43 years 77 - 81 years one year or age. er 1issues acnieve their respective pea . . . S ’ . . . . . . . CoQ10 can support healthy sight by preserving the CoQ10 can improve muscular energy metabolism when there
. . . . . . . Clinical outcomes are dependent on increased bioavailability. Increased clinical improvement in congestive heart failure (CHF) patients is only . ! . ) . ) - .
based on Kelen, 1989 concentrations, their levels progressively decrease with aging. i . - s
Age Related Change in CoQ10 Concentrations prog Y 9ng seen with plasma CoQ10 levels of at least 2.5 ug/ml.5 Therapeutic plasma levels in CHF are now considered to be greater than 3.5 ug/ml.5%% The fcugncwhfgrr?ifs;kéegeiﬁ?a#?;?3:§3|§f”22$,23—i %eleO N is |ow‘bl.ood oxygen levels af rest and/or du'nng exercise.!'¢
greatest benefit for Parkinson disease patients was seen at CoQ10 dosages that achieved plasma CoQ10 levels of at least 3.5 ug/ml.% Similarly, the o %Iso rovidé cgrdio— ro’recfior; when betablockers # Chronic inflammatory conditions of the respiratory system
Two Forms of COQ] 0 ' progressive spread of breast disease to the liver was decreased when blood levels of CoQ10 were maintained in the 3.34 to 3.77 range.* As the oreyused T% address hi hl?mrooculor rossure 57 are associated with lower concentrations of CoQ10 with a
“Difference in Bioavailability” graph indicates, increased bioavailability is critical to achieve and maintain these levels. 9 P ‘ concomitant mbcﬂ;:mce fhat may be ameliorated
R . As the “Difference in Bioavailability” graph indicates, there is a significant difference in bioavailability between various brands and formulations of CoQI10 levels are lower in both the serum and the heart with CoQ10 supplementation.'” CoQ10 supplementation may also
o0 Ao oo AL _en CoQ10 supplements.'¢! Suspension, solubilizates, oil based formulations and even micro-emulsions are not able to achieve and maintain therapeutic tissue of patients with heart muscle disorders with decreased support a decreased dependency on COVT'COSfer?]'SS in chronic
B : o P g e n HE. o : , - : o - levels of CoQ10 that are readily achieved by nano-colloidal delivery systems.5'% A nano-colloidal delivery system is a lipid based formulation that heart function.? was able to dramatically increase ' \ inflammatory conditions of the respiratory system.
o e EH £H cH £H CH £H CH o o e £H £H tH eH oH o oH upon contact with an aqueous fluid self-assembles into millions of tiny droplets that are in ) _ plasma CoQI10 levels in patients with decreased heart is lower in seminal fluid of idiopathically
. . - . . - . - the size range of less than and around 100 nm in diameter. A nano-colloidal CoQ10 deliver f function, ft I tafi ith ubiqui i i ichi i i i i
Ubiquinone: The fully oxidized form of CoQ10 is ubiquinone-10, Ubiquinol: The fully reduced form of CoQ10 is ubiquinol-10, or simply ubiquinol, sys’relrfn has %een developed WhiCLI:: is able to silgnhlﬁconﬂy improve the b:ocvoilo%ility ofN ! fgirl]gdlc’;g rz\éir% ?heerrcsggﬁiecn;(e)glgsﬁr;;vl . IqUIr}spoeI(e was g}ffﬂfeg}fygzrﬁg;ggﬁifﬁ%t?ﬁ? due fo the impaired function
or §|mply ub|'qU|none', and is offen represented as "Q". . o'nd IS represenjed as QH". Ub|qu'|nol Is an effective qn‘qomdont that protects CoQ10.%¢! This nano-colloidal CoQ10 delivery system releases nano droplets with a well associated with improvement in ejection fraction, a measure . . ' . e
Ubiguinone is a required coenzyme of the Q cycle and is also vitamin E, and is required for function of Complex Il within the electron transport ; ; ; L oo Clinical trials have demonstrated a considerable variation in the
. . ) . g ; . A . S . defined average diameter of 70 to 75 nm, as observed in the cryo-electron micrograph of of heart function. . - -
involved in glycolysis and lipolysis.??2> A full representation shows  chain.'®4 Ubiquinol levels are higher than ubiquinone levels in humans. 4143842 A the nano-colloidal formulation used in the above graph. s ) _ o ) _ decrease of CoQ10 levels on patients taking different HMG-CoA
all 10 ubiquinone isoprenyl subunits. The chemical structure full representation shows all 10 ubiquinol isoprenyl subunits. The chemical structure ' 10l percenfage is lower in hyperlipidemic patienfs that reductase inhibitors (statins), ranging from 26% to 57% drops of total
may be represented by showing the oxidized quinone head may be represented by showing the reduced hydroquinol (reduced quinone) EgﬁeleghdeOOd Pfeisgec;:%mpweld to S;JbTJ'eCTS WlThO;JTfh CoQ10.'2125 |t has also been observed that levels may
aftached to a bracketed isoprenyl subunit with a 10 subscripft. head attached to a bracketed isoprenyl subunit with a 10 subscript. o o 19 ood pressure.* CoQ10 supplementation supports the tddm “us drop by 20% to 43%.'2126 Genetic predisposition may be associated
o aH Nan'COllcld Dellvery Of COQ1 0 ' body's natural blood pressure regulatory mechanisms with with the intolerance and risks associated with HMG-CoA reductase
”_P,o.m_,ﬂx _CH, PN M en, _ — S— a normalizing affect on both systolic and diastolic values.™ CoQ10 inhibitor use.12812?
Moo An /\[;_ A M. g A #ln__x*m 1, Mucus maintains an unstired water layer adjacent to the |‘n‘res‘(|n6c;1l epithelial cells ' @ e .. _oli® N m:’?/ock;lso(ﬁcnsorrr?d?gzri;hbe eclﬁ’rvecr}:sg’rit:mlo?l'?epirrwecsrseuéieacﬁocIOTed with Genetic CoQ10 deficiency conditions that affect nerve, muscle,
L EH, L[H L, (enterocytes) despite the sheonng actions of wfreshnol pensfolag. The Teno_clous properhes w by mge, P AR i ni’rra’rivg o morﬁers o inﬂc?mmo’ror o oo ool soon in kidney and heart function may be due to mutations in ubiquinone
L o L 2 o of mucus preves?;mosf particles from penetrating to the epithelial surface, including some LUMEN -. - .. . sy ¥4 . thot svndrorme. 10 Y yp Y biosynthetic genes or mutations in genes not directly related to CoQ10
?SHO-DOFTICﬁS-a | CoQl0 deli , s able fo effectively o bty of § g™ W W B Y )  total CoQI0 " il i biosynthesis.?* They have been associated with autosomal recessive
H H H e nano-colloidal Co elivery system is able to effectively increase bioavailability o R A of total Co is significantly lower in the neurological disorders that are responsive to CoQ10 supplementation.!®
Predomlnance of Ublqulnol COQ] O by peﬂeTrOTiﬂg The mucCus meSh Ond eOS”y dlfoSIﬂg ACross The Unsﬁrred WOTer |Oyer.5] EANYSEIRRRED I_' LI ": - .-_' = ."_._.!'. _I‘. .; o presence of meTGbo“C Condiﬂons Occomponied by h|gh Ond Very These COhdiﬁOhS _I,ypICG”y mOnifeST dUring infCIncy Ond Chl|dhOOd, bUT
120 irhe ;’EUCU;5meShﬂ:)OJ:’I’Ier can bTe ((j:ros:ﬁd byThe ﬂ;“d n(f]?O‘SjO”OK(jj CoQ ]O dl’OpleTsl Vf\‘/”h S|ZeéI of 3 e L L tagaln I;\kl‘g:] blo1-od :UQ?LIGVG|SHSU§E|ThC|dT the Velry h||gh blo%d Squbr'leV.els,l such some pcﬁenfs have presenfed with adult-onset cerebellar ataxia or
L . . . ess Than nm, Tnar are credred with precise ratios of Tood graae nonionic emulisitiers an at pafients with very hig 0od sugar levels may have ubiquino myopathy.3¢130.131 A significantly lower ercentage and total
Ubiguinol is the predominant form of CoQ10 in the human body.* In adults, 92% to 98% : . : - , . . ) : yopartny. g Y P 9
of fotal CoQ10 is in its reduced form as ubiquinol, while the percentage may be from dietary triglycerides /foﬂy GC|d§.5‘ 62 qu fo the nonionic no‘rure. of ‘(he nano-colloid CoQ10 percentages as low as 24% in males and 29% in females.” The change CoQ10 observed in children with frisomy 21 (Down syndrome), were both
100 " ) . droplets, they do not interact with mucin and are capable of diffusing freely through the in reveals increased which may contribute ; o A ;
93% to 100% for people less than 18 years of age. Tissues with a higher percentage of . ; : ’ Y increased twelve fold, with a majority of them achieving normal ratios,
: [ Ubiquinol biquinol th biaui include the kid i ’ | I hvroid mucus matrix.®® Penetration of the nano-colloidal CoQ10 droplets through the mucus mesh to increased risk of cardiovascular disorders.102103 when supplemented with ubiquinol.&
2 ubiquinoiThan ubiquinone INCluae e kianey, Iiver, Muscies, pancreas, spieen, thyroid, and across the unstirred water layer delivers CoQ10 to the surface of the enterocytes. ENTEROCYTE
8o | intestines and colon.’*® A little less than 50% of heart CoQ10 is ubiquinol, while slightly | |' f B, k
5 Ublquinone ITiss ’rhc;r;hQS% of b“’T'” ondflugg C.OQll,rO N g.b'q.umd' I i;‘oﬂd bTe'nlo’re?h’rho’rsg;e?h Once the nano-colloid delivers CoQ10 to the surface of the enterocyte, the high membrane chylomicrons mprovemen o lomarkers I
5 60 oug ; fe pbgrcgn ?ge oru 'qL;”;O ?,:J |qu!non$ |n” ﬁ. ke]c:r‘ 'STSSSh or][ " > ’rhe permeability of CoQ10 allows passive diffusion of CoQ10 molecule into the enterocytes.>* . . . L . . s s
p omounh? Y cllqumfr)h petf gram ot heart fissue is actudlly higherin the heart than the The binding and transfer of the lipophilic CoQ10 molecules between the intracellular lipid Condition Associated Superiority of Ubiquinol for Improving Biomarkers of Health ... 0
S w _ i;nfain rgggmilr?oon’r feorrrgsgfe(siomo in the human body. ubiauinol can be regenerated surfaces, and its transport through the enterocyte, is mediated by proteins such as saposin B, @ Ubiquinol showed superiority over ubiquinone for improvement of biomarkers of cardiac function in a 7 e g '
E] il 4] at the Eell lar level by various enzymes ThisUre enero’riy(;rijofqubi inol from ’rﬁe glycoprotein that also binds and transfers gamma tocopherol, other lipids and phospholipids.¢”! group of patients with heart muscle disorders. When patients were switched from average daily dosage 6 [ %
ili oxidized f(;m Ui uini)ne i Léssen’r?ol ’ro.’rhe mo?n’renonce of #5 oanfrioxidon’r function The enterocytes incorporate CoQ10 into chylomicrons that are carried to the lateral surface of of 450 mg of ubiquinone to 580 mg of ubiquinol, plasma levels of CoQ10 increased from an average 5 [ %
20 1 o Enzvmes involvedqin this regenerative process include livoamide dehvdroaenase ’ the enterocytes for exocytosis into the extracellular space, which drains into lymph vessels and is of 1.6 ug/ml to 6.5 ug/ml, revealing a four-fold increase in levels with only a 28% increase in dosage.®” 4 [ 2
- . "_] = Iu’ryo’rhione reductase ong ’rhioredoxirr)1 reductase 42'44'4|50AII three enz ymesgcon OlS,O then taken up by liver cells and associated with lipoproteins such as VLDL & LDL to be distributed Their average ejection fraction improved from an average of 22% to 39%. On ubiquinone, their average 3 l 2
o /B §—— : i) 9 e . o) _ . S . ; Y to tissues throughout the body.”>74 NYHA classification was IV (severe limitations with symptoms at rest), but after switching to ubiquinol they 1%
E 2 F g2 ;o8 osoLogo® reduce lipoic acid to ifs anfioxidant form dihydrolipoic acid, which can reduce improved to NYHA Class Il (slight limitations during ordinary activity and mild symptoms).5” The increased b [
S NE N RIS L ubiquinone to ubiquinol. ™ Another enzyme involved in reducing ubiquinone is in’rZs’rinoI edema thatis ossocg'fo’red with diminishgd cordirgc func’riyon may be Zesponsiblé for the decreased ! [ 8
Amount of Ubiqumolier gram of fissue in Humans DT-diaphorase, which also protects ubiquinol from being oxidized.*4 Y P o o

ubiguinone absorption seen in these patients. 5132133 = -
based on Turunen, 2003 & Aberg, 1993 Ubiquinone Ubiquinol _
based on Langsjoen, 2008
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