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Effect of ubiquinone on ischemic arrhythmia in conscious rats’
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ABSTRACT CUbiguinonc 6.2, 125 or 2.5 mg-
kg™ respectively twice iv 24 h and 30 min before
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coronary ariery ligation, ameliorated the ischemic
archythmia in conscious rats. and there was a close
positive correla.ion between the ubiquinene coneen-
tration in myocardium and plasma and its
anti—arrhythmic c¢ffect.  Ubiquinone iv 3.1, 6.2,
and 12.5 mg - kg™' increased. while 25 mg - kg™’
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decreased 6—keto—PGF,,, and 115 and 25 mg*
kg™' decreascd TXRB,, which was in accordance with
inhibitory effects on the syuthesis of 6—keto—PGF,,

and TXB, in vitre. But the ratio of metabolites of
PGL, / TXA; n vive was iocicased in all vbiguinone
groups. These resulis indicated that vbiquinene pos-
sesses protective effects on ischemic arrhythmia of
conscious rats and the beneficial effccts on myocardial
ubiquinone content and PGI, /7 TXA, scem to con-
tribute to its myocardial protective action.

KEY WORDS ubiquinone; myocardial nfarc—
tion; arrhythmia: thromboxane B,  6é—keto—
prostaglandin F, alpha

A close correlation cusled belwceen the
myocardial  ubiquinonc  dcficicney  and
myocardia} dysfunction'". That the prolcetive
cilects of ubiquinone on the aculc myocardial
isgchemia may be rclated (o the myocardial
ubiguinonc level was reported in a previous
paper™. The present study was designed 1o
investigate thc rclauonship between  the
anli—archythmic action o! ubwgunonc and the
myocardial ubiquinonc conienl 1 coronary
artery ligalcd consious rais. TIndomethacin
abolished the restorative acuon of ubiguinone
in the ischemic myocardium, and did nol
allcnuale this restorative acliorn ol exogenous
PGTY.  These Tfindings  sugpesied  that
prostaglandins may participate in the action of
ubiguinonc, bul the report on the dirget dem-
onstraiion ol the prostaglandins lo take part in
the acuon af ahiguinane has nol been scen
ycl. The pressent study was aimed Lo observe
the relationship belween the anti—arrhylhmic
action of ubiquinonc and the changes of
plasma 6—kelto—PGF,, and TXB, lcvcls.

MATERIALS AND METHODS

Chemicals Ubiquinone uscd was the
product [rom Milsubishi Gas Chemicals
Company. Japan. The radicimmunoassay
{RIA) kils [or 6-keto—PGF,, and TXB,. pig
lung microsomes, arachidonic acid {AA) and
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isoprenaline werc supplied by the Tnstitule of
Basic Medical Sciences. Chincse Academy ol
Medical Sciences.

Experimental procedures Foriy—scven
Spraguc—Dawley 3 rats weighing 258 =+ SD 32
g were used. Rats were divided ino 5
groups. Ubiquinonc 3.1, 6.2, 12.5 or 25
mg = kg' in ircaled groups or equal volume
{2 ml+ kg~') of solvent 1n control group werc
twicc tv injected 24 h and 30 min beflore ligat
ing coronary arlery.  After 2nd iv injeclion of
ubiquinonc or selvent, rats placed in a plastic
case. Electrodes were attached to the legs flor
moniloring ECG lecad IT continuously re-
corded lor 5 min belore ligaling coronary ar-
tcry. Then the coronary aricry was ligated
and EC{ was conlinuously recorded lor 20
min'. The exira systole (ES) and duration of
ventiricular tachycardia (VT) and ventricular
fibrillation (VF) wcre enumcraled and
arthythmic scorc was calcuiated™. The dil-
ferenees of arrhythmic scores,  1the numbers
of ES and 1ncidences of VT-VF between con-
trol and ubigquinone—treaicd groups were
compared. Al the end ol experiment, blood
was withdrawn from hcart and plasma was
stored at —30T for assay ol ubiquinonc and
prostanouds. The heart was cxcised and saline
was injceted via the lefl coronary orifice. The
sizc of myocardial ischcmia was cslimalcd by
the ratio ol ischemic part (dark rcd) to total
weight ol the lefl ventricle. Only the rats with
the ratio ol myocardial ischemia within 25%
and 50% wecrc included [or [urther analysis in
our experiment.

Biochemical assays The myocardium (in
the [rozen sialc) 100 mg and plasma 0.2 ml
were taken. The myocardial and plasma
ubiquinone contents were detecied al 275 nm
absorbance maximum. by HPLC (Hitachi
maodel-634) with uv detector, alter ex-
tracting into hexane from a sodium dodecyl
sullate—treated plasma or aqueous myocardial

homogenate®.
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One ml of plasma after pretreatment with
ether was twice extracted with redistilled ethyl
acctate. Supernatants were combined and
dried in nitrogen low. 6—Keto—PGF,, and
TXB, were measured by RIA'.,

Assay of activity of prostaglandin
synthetese in AA metabolism in vitro®  Pig
lung microsomes 100 gl and ubiquinone or
indomethacin 100 41 were added into the
mixced solution of Tris—HC1 670 4l (pH 7.5,
50 mmol ~ L"), human hemoglobin 20 gl
(3.2 mg « m!I™") and isoprenaline 100 x4l (2.5
mg * ml™). After incubation for 2 min at
37C, 10 4l AA () mg » ml™") were added and
the mixture was incubated for 8 min. The re-
action was stopped with HCI 40 p! {1 mol -
L™ and its pH was adjusted to neutral by
adding Tris base {I mol+ L™'). The levels of
6—keto—PGF,, and TXB, were measured by
RIA'" respectively.

RESULTS

Effect of ubiquinone on arrhythmis
Ubiquinone 6.2, 12,5, and 25mg«~ kg ! iv
reduced dose—dependently ischemic arrhymic
score, the number of ES and incidence of
VT—VF in coronary artery ligated conscious
rats {Tah 1)

Tab 1. Antl-arrhythmic effects of ubiquinone in
coronary artery ligated comsclous rats (x + SD).
P<.05, "T"P<0.401 vscontrol.

. Incidence
by NN 0ES of VI-VE
()
Control 12 47+22 2106 83
Ubiquinone
31 10 2.9t3.0 lazx1.2 50
6.2 10 16287 9912 w0
12.5 9 08120 07+08" 2"
250 6 02204 0405"" 16"

Effect of ubiguinone on myocardial and
plasma ubiquinose  Ubiquinone 3.1, 6.2,

125, and 25 mg- kg iv increascd
dose—dependently ubiquinone contents in
myocardium and plasma of conscious rats af-
ter ligation of coronary artery. excépt the
change of myocardial ubiquinone content after
3.1mg « kg™' was nonsignificant (Tab 2).

Tah 2. Effects of ubiquinone on plasma amd myocardial
levels of ubiquinone in coromary artery lgated comscious
rats (x+ SD). ""P<0.05, "“""P<{0.01 ys control.

Drug Plasma level Myocardial level
(mg- ke™)  (ug-ml'}(n) (g - 7'} (1)
Contrel 0.5+£0.2(9) 69=12(8)
Ubiquinone

31 1.320.4"" (6) 7.5+ 1.2(8)

6.2 21167 (&) 83+ 1.1°° (B)
iz5 2624 (6) 8.710.68" (9
250 491237 (6) YHL2 1" (D
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Fig 1. The correlation between the ubiquinone contents
of myocardial () orplasma (@) and arthythmic
score, lg ES or imcidemce of YT—-VF in coronary artery
ligated conscious rats. All the data are P <D.01.
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Relationship between arrhythmia and
plasma or myocardial ubiquinone contents  As
shown in Fig 1, there was a close negalive
correlation between myocardial or plasma
ubiquinone content and arrhythmic score, the
number of ES and incidence of VT-VF
(P <0.050r0.01).

Effect of ubiquimone nnqihsrna levels of
6—keto—PGF,, and TXB, in coronary artery
ligated conscions rats Plasma 6—-keto—
PGF,, level was increased after ubiquinone
3.1. 62. and 125 mg+ kg', but lowered
afier 25 mg + kg . Ubiquinone 12.5 and 25
mg - kg~ iv decreased plasma TXB, The
ratios of 6-keto~PFG, /TXB, in all
ubiquinone~—treated groups were higher than
that in control group (Tab 3).

Tab 1. Effects of Ivr ubiquinome on plasma
t~keto—PGF,, snd TXB, level (pg+ ml™") In
coromary artery llgated comsclous rats {x = SD).

“*P<D.D5. °°"P<0.D1 s control.

Drug 6—keto— 6—keto—
(mg - kg) PGF,, 'XB2 pGf _/TXB,
Control 7 105+23 4+5 3.1
Ubiquinone

11 7 139+’ 515 19
6.2 7 OIBTX ST 1214 58
12.5 65 403143 °" 2513'"" 16.1
25.0 (3 58X 117" 94167 62

Effects of ubiquinone on syathesis of
6—keto—PGF,, and TXB, in vitrro  Ubiqui-
none 3-100 ug+ ml™' inhibited synthesis of
6-keto—PGF,, and TXB, in comparison to
control group. The concentration—response
curves of ubiquinone against 6—keto—PGF,,
and TXB,; synthesis were qualitatively similar
lo those of indomethacin, a known potent
cyclooxygenase inhibitor (Fig 2).

DISCUSSION

Ischemic arrhythmia in anesthetized rats
was depressed by ubiquinone®. In the
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Fig 2. ImhiblHon by ubiguinome or Indomethaclm to

6—keto—-PGF,, amd TXB, gemeratlug systems |n pig
lung wmicrosomes lwcubated with aruchidonic acid in
vire (x £ 8D, n=4-5 expts) “"P<BDS,

P < D41 vs control,

present study ubiquinone prevented dose—
dependently ischemic arrhythmia in coronary
artery ligated conscious rats and  this
anti—arrhythmic effect of ubiquinone was cor-
related with plasma and myocardial
ubiquinone contents.

Protective effects of ubiquinone on
ischemic myocardium may be related to
PGI{’. The myocardial PGI, may be an
endogenous anti—arthythmic factor!® The
present study showed that ubiguinone 3.1,
6.2, and 125 mg- kg iv elevated plasma

. level of 6—keto—PGF,, (stable metabalite of

PGI;), which is regarded as PGI, Ilevel
indirectly, and the extent of 6—keto—PGF,,

level elevated by ubiquinone was parallel to its
anti—arrhythmic action (Tab 1 and 3). When
the dose of ubiquinone was increased up to 25
mg+ kg' anti-arthythmic action was
potentiated, but plasma levels af
6—keto—PGF,, and TXB, (stable metabolite
of TXA,) were lowered. However, the ratio
of 6—keto-PGF,,/TXB, was in a higher

level. These results imply that PGI, may
play. a role in the control of ischemic
arrhythmias.

The causc of ubiquinone 3-12.5 mg-
kg! 1o elevate the plasma PGI, level'may be
that ubiquinone can scavenge the free radicals
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produced in the metabolic  pathway al
arachulomie acid in injured coclls and protect
PGI,  synthesis rom the imhibition by these
frec redicals™.  But 1n dose ol 25 mg - kg™ ',
ubiquinone lowered the conients of plasma
PGI, and TXA, while the plasma concentra-
ton of ubiquinonc was 4.9 ug » ml~', which
was similar 10 that {3 g+ mi™'} of inhibiting
the synthesis of PGI; and TXA,
This lact indicated that this dose of
ubiquinone may also possgss a  direel
mhibitory ¢ffect on the cyclooxygenase. as
indomethacin did. The dircet inhibitroy effecy

o' ubiquinone 25 mg+ kg'  on the

In vifre.

cyclooxygenase may gain dominagec over its
beneficial action of scavenging [ree redicals.
therefore. PGI, was deereased. However.
the mhilwiory ¢fTeet may aot interlere with its
therapeutical action because thrs dose ol
ubiquinone can further potentiate  its
anti—archythmic ¢ffect and therapeutic dosecs
rarcly reach so high level elinically.

In vive. as ubiguinone in dose of 12.5
mg + kg ', the plasma level of PG, clevated
but that of TXA,
Vitro,

lowered markedly. In
When the final concentration of
ubiguinone was 1 pg » ml'', the synthesis of
TXA, was depressed bul that of PGT, did
not. These facts indicated that the synthesis
ol TXA, was morc sensitive 1o the inhibiting
clTect of ubiquinone than that of PGI,,.
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