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Tbo ubiquinoner (CoQ) oaauring in mlian mitoahondria in high 

aoncentration (Le8ter 8nd Crw8, 19591 Pumphroy and Bedf8arn, lB60) 

ar8 mo8t probably aonoem8d vith 8hctron tran8f8r in the r88piratory 

ohain (&88Il, 1961). ?rem 8Xp8rimllt8 vith inhibitory 8vb8t8na88 the 

pO8itiOn Of CoQ 18 8appO88d to b8 b8tW8n th8 cuJt81-8en8itiV8 and 

th8 antiqain-ren8itive reaationr. 

malenate 

antiyain 

Am a reoult of the inre8tigationo of tirtiu8 and Nits-Lit8ov (1964) 

of the role of vitamin r(, ronepho8pho4ihydro S, (qLP, XI) and mono- 

phopho-menadiol (I). a8 W811 88 rOnOphO8ph8t.88 of cot&& (III) W8N 

aon8ider8d a8 intermediate8 in exidatite pho8pherylation. During 

chemiaal oxidation of a8rkin hydr8quinone ronopho8phde8 nen8rgy-riah* 

phosphate i8 formed (lieland and Patterram, 1968, 1959; Clark, Kirby 

and Todd, 1958). In order to te8t the 8n8putia 8ynthe8i8 of ATP from 

'Co&,&P ha8 been 8ynthe8i8ed by another route by C.H.Shuak, J.?. 
YcPher8on and P.Polker8, Biochim.Biophy8. &888rah Co-.&, 124 (1992). 
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ADP in the proccnce of mitochondri81 prop8rrtionc, tho phocphoric 

ccton I, II and III (a I 61 CaO,l?-pl) w8ro c~lthocisod (Ihek, loll; 

Hlhl, lfW?) br Andrw’a (1061) method. 

043 
a3 

CIXY F3 FH3 

A 

a2-Q1= C+CHTCH~-CH~-CH)~-CH~ 
H 

H3 

CH3 

cH2-CH&-CH2) 

@=m3H2 

III 

M8tori8lo 8ad mthadc. - Vituin & wao a propantion of Hoffmann- 

Ja Bocho, 6rmc8ak, Cog of Cpfrlo C8loci, lJ8pl.c. The l 8tcrc I, II 

88d III 8ro oily compaundc, only colublo in r8tcr if 8lk8li or 8n 

orgcnic colvonf ic procent. Thop wore rood 80 l th8nolic colrfionc. 
se P-aonkiniy Co&H-P W8C cynthocisod from 

38 PC&, obtain& from 

RadiochaiaaI Ccntro, Lorob, England. Hoxokinaco, glucoco4-phoc- 

phOt8 dCb;llrOgo88cO (6-6-PD), 88d TPN wro propU8tianc Of C.b. 

Boohriqcr, tioim-g8ldhof. Mitoohondrir from nt ho8rt wore prc- 

p8rod 8ccording to Ch8noo 8ad lI8gihn (1@61), from litor 8ooording to 

Scrhoidor (1948), frocor mitccbondrir rfkr Uoimkah (lw@) 88d digitonin 

p8rticlcc 8ftor Dcrlin end Lohningcr (1959). The 08-aoncumption w8C 

mc888rcd m8na8frio811~ end tho rcd8atirn of cptoahrm c by ccuning 

tbC 8bcorptiom 8t 6go +. 

In our l xporiwntm tho cucp8ncio8 Ff mitoChomdri8 (4-b mg prokin) 
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togothor with othor rddition8, ruxiliaq l asymo8 and 8rb8trrto8 (l-2 r) 

in l-2 ml buffor ~88 inerbrtod for 2,6 ho-8 at 20' C. A?P f8md warn 

doterminod Opti8811~ at 266 v by ~87 of g-6-P with TPN and G-6-PD 

(L8mpr8aht and ?raut8chold, 1968). 

ti8lllt8. - M8Uadiol pho8phato (I) and X&P (II) wore found to inhibit 

tho fONtiOll of AP from ADP during tbo oxidation of l ndogOnou8 or of 

8ddod mb8trrto. In tho pr88oneo of 2polo8/d th0 amount of UP 1a8 

roduaod to 60 permnt. M8nediol and Q4 did not 8how any inhibitory 

Off8at. 

Co&H-P (III) i8 oXidi88d 810wly (ea. 20 pi/hour) mith 8ialfurO0~8 

pbo8phorylation of BP. T&b18 1 8hoW8 Pr@ ratio8 obtiinod with III 88 

8010 l lOotrOQ donor in th8 pn8OlloO Of 8OWFd rifoohondrial prOparation8. 

Tablo 1 

Oridatiw pho8phorylation in diffor8nt r8t ritoohondri@ propar8ti8n8 

with CO%&P 88 8010 8Ub8tratO. 

Pnparation (rat) 

HO8rt 88WO8W8, ink& 

Lit8r mitoahondria, inkot 

Llr8r mltoohondrir, froroa 
Liver mitoohondri+ frosm 
Digitonin wrtiol88 (1iTOr) 

Oxidant I PtO ratio I 

4 
4 
4 

Cytoohromo o 1 0,Q I 
I 1,8 

Tho 8ffoet8 of Inhibitory 8nd momplirg 8rb8kaeo8 rhewn in Tab10 2 
8uggo8t that Coi&E-P l nt8r8 tho ro8pirrrtory 8y8t4m l t the ubiquinono 

18VO1. 

n8dfo8etiw Gd2 P -8 fOd in W l X@rhOnt in did a)108 Of 

CoqE-2'P WON inaubatod in eitrak-IUOH hffor (66 rU), ADP (lb,6 a), 

ghOO88 (16 ti), mTI (1 m@, hi8tidino (10 JI), 881118lbumin (6 m&l), 
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Sble 2 

lffeot of inhibitory rub8tanc.8 on ATP-formation from ADP darin2 
oxidation of Co%&P by rat liver litochondrie. 

Inhibitor Conc.(prele8/ll) $ ATP 

- 

KCN 
Antiryain A 

A-k1 
Malonate 

Dinitrophenol 

1,6 
Wpch protein) 

6 
10 

1 

100 

o,o 
30 

100 
100 

090 

8~8penoion of hexokinrw (a,02 ml) with di2itonin p8rtieI@8 (CI. 4 y 

pratoin) under oqgen at 30' C for 2 hOUr8. The PrO r8tio wa8 about 1. 

The 9-6-P rep8r8t.d fro8 other P-8onkining 8ub8tanoe8 by p8per ehctro- 

phOrO8i8 8t 16i 4,2 exhibited 8 8peoifia mdioaotirity equal te the 

Co% Eba2 p oxidi8ed. Dilution of 32 P-oontent did not oaaur if 'lP inor- 

2anio pho8phate ~88 added before inoubation. Tharofore the pho8phat8 

moi8ty of III is not incorporated into ATP after mydroly8i8 but Co%&P 

8~18 to be an irediato pho8phoql8ting agent on oxidation In the 

re8pir8tory ohain. 
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