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qh
2
 take part in cycle regeneration of tocopherol from 

tocopheroxyl-radicals in biomembranes and serum ldl 
and formation of ascorbate from ascorbyl-radicals or 
monohydroascorbate in plasma membranes. differ-
ent forms of Coq (Coq- and Coq–●) of q-cycle deter-
mine prooxidant functions of Coq in reactions: Coqh-

+O
2
⇒Coq-●+O

2
–●+h+ and Coq–● + O

2
⇒Coq+O

2
–● with 

formation of O
2

–● in next h
2
O

2.
 by means of this factors 

q-cycle takes part in regulation of antioxidant — prooxi-
dant balance in corresponding systems and influence on 
cell redox-dependent signaling cascades that regulate 
activate of transcriptional factors (including of Nf-kβ), 
gene expression, Ca-signal system in heart muscle and 
apoptoses. quinone itself takes part in oxidation of thyol 
groups in growth factor receptors and ion channels and 
regulates its activity. Afore mentioned molecular mech-
anisms of Coq determine its exceptional role in vital 
functions of all cells especially energy consumptioning. 
So Coq is effective in preventation of numerous mito-
chondrial diseases (heart diseases, diabetes, metabolic 
syndrome, neurodegenerative diseases — Alzheimer’s, 
Parkinson’s etc.) and with aging as a geroprotector. 
it is effective in function of immune system (increase 
of ig level and relation T-helpers/T-supressors) and in 
cancer preventation (inhibition of tumor-associated cy-
tokins that stimulate of cancer cells proliferation and de-
crease vessel growth factor level) Anticancer activity in 
especially high in combination with anticancer drugs, for 

example tamoxifen. Coq may be used as additional cor-
recting factor for the some drugs functions first of all sta-
tins and β-adrenoblockers that being inhibitors of hMG-
reductase press synthesis of endogenic Coq. Combi-
nation of Coq with tocopherol and vitamin C decrease 
secondary effect of β-adrenoblockers, antidepressants 
and calcium channel blockers and cardiotoxic effects of 
anticancerogenic drugs (adriamicin, doxorubicin etc). 
Coq is necessary component for the metabolic function 
of l-carnitine (acetyl-l-carnitine, propionyl-l-carnitine 
etc.), succinic acid and metabolic cardiodrug preduc-
tal. but practical application of (ox) Coq creates some 
problems that are caused: a) by low absorption in intes-
tine (7–9 %) and therefore by very low bioavailability; b) 
by lowering of mitochondrial i–iii complex enzymatical 
activity that may be caused by gene mutations, oxida-
tive stress, aging, inhibition by xenobiotics and drugs. 
This blockage Coqh

2
 formation and as a result de-

crease not only of ATP synthesis but and exhaustation of 
Coqh

2 
pool in whole. Using of ready forms of Coqh

2
 is 

perspective because Coqh
2 

has bioavailability at eight 
times more than (ox) Coq that permit to rich high level of 
Coqh

2 
in the blood an in another tissues. We worked out 

the new effective method of Coqh
2 

synthesis by cata-
lytic reduction of (ox) Coq with use nature cell biocom-
patible compounds with yield ~100 %. This open a new 
wide abilities for effective using of Coqh

2 
in prophylaxis 

and therapy.
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As known usable now in practical medicine sub-
stance of Coq (oxidized form) is characterized by very 
low bioavailability (absorption in intestine is about 
8–9 %) that do not permit to reach of therapeutic con-
centration in blood. Moreover active form of Coq is 
redused Coq — ubiquinol (Coqh

2
). but formation of 

Coqh
2
 in mitochondrion is decreased by numerous 

mitochondrial diseases (diabetes, Alzgeimer’s, Par-
kinson’s, cardiac diseases etc.) and with aging. There-
fore application of Coqh

2
 is more reasonable. We have 

developed the new method of Coqh
2
 synthesis that is 

based on catalytic reduction of Coq with biogenic tran-
sition metal ions Men+ (redox catalysis) in regenerated 
by ascorbinic acid active form. yield of Coqh

2
 is equal 

95–100 %. duration of synthesis from 10 to 2 minutes 
that depend from ascorbinic acid and Men+ concentra-
tion. We demonstrated that reduction of Coq in apro-
tonic solvents is realized via triple molecular complex 

ascorbic acid-Men+-Coq (λ
max

 = 358 nm), where Men+ 
play role of electron transfer link between reductive 
agent and Coq. Acceleration of reaction take place 
not only in aprotonic solvents but in another solvents. 
quantitatively catalytic reduction of Coq is reached at 
25 °C in 60–80 times more quickly than at 60 °C without 
catalysis. because Men+ may stimulate back reaction 
we have developed method of Men+ elimination from 
system and that stabilize and defense of Coqh

2
 from 

oxidation. On the base of this product we have synthe-
sized water soluble molecular complexes Coqh

2
 with 

β-cyclodextrin that in ten times more stable than free 
Coqh

2.
 Size of this aggregate supramolecular com-

plex is about 200–700 nm (by Coulter’s method of cor-
ner light scattering). New method of effective accel-
erate synthesis of ubiquinol (Сoqh

2
) and stabilization 

of water soluble formulation of molecular complexes 
“Coqh

2
 — cyclodextrins” was developed.




