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Cardiovascular disease (CVD) is the leading cause of
Taiwan. American Heart Association (AHA) indicated
that CVD patients with Statin therapy would decrease
the recurrence of CVD. The goal for lipid lowering in
CVD patients was set at the level of low-density
lipoprotein cholesterol (LDL-C) below 100 mg/dL.
Coenzyme Q10 is recognized as a lipid soluble
antioxidant, Statin treatment might affect the level
of coenzyme Q10. Therefore, the purposes of this
study are going to investigate the effect of coenzyme
Q10 supplements (300 mg/d) on the levels of
antioxidant vitamins (Vitamin E), the markers of
lipid peroxidation, antioxidant enzymes activities,
and the inflammatory markers in coronary artery
disease (CAD) patients during Statin therapy.
Patients who were identified by cardiac
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catheterization as having at least 50% stenosis of
one major coronary artery or receiving percutaneous
transluminal coronary angioplasty were randomly
assigned to either the placebo group (n = 15) and
Q10-300 groups (coenzyme Q10 300 mg/day, n = 20).
Intervention was administered for 12 weeks. The
plasma coenzyme Q10, antioxidant vitamins
concentrations, malondialdehyde (MDA), antioxidant
enzyme activities [catalase (CAT), superoxide
dismutase (SOD), glutathione peroxidase (GPx)] and
inflammatory marker (high sensitivity C-reactive
protein) were measured after intervention. There was
no side-effect in the Q10-300 group after 12 weeks
intervention. Subject with CAD in the Q10-300 group
had significantly higher levels of coenzyme Q10 and
antioxidant enzymes (CAT and SOD) activities after 12
weeks intervention. The level of coenzyme Q10 was
significantly correlated the values of MDA and
antioxidant enzymes (CAT and SOD) activities in the
Q10-300 group. However, there was no correlation
between coenzyme Q10 and hs-CRP. In conclusion,
coenzyme Q10 supplements at a dose of 300 mg reduced
oxidative stress and increased the activities of
antioxidant enzymes in CAD patients. Hopefully, the
results of this study could provide information of
coenzyme Q10 supplementation for clinical dietitian
in advising CAD patients who are under Statin
therapy.

Coenzyme Q10, Statin, Antioxidant vitamins, Oxidative
stress, Inflammation, Coronary artery disease
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artery disease, CAD ) » ¢ * ¢ 3;7 (Statin) $p"# "2 Fis 2 FH 7 p o wn §F 4% > 2% CAD &dﬁ
Hp R d "R R P R M 100 mg/dL - ¥ Q10 5 - AP 2 MR R endg 3
BT ELT R VTN QO KR E A FFHEIRF P HORFTL P L0 R L
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Kdpth (A2acg C-7 ot dd ) 2 B F - CAD X S Hd R AFREEFRR 250 %y >
o E/AE (n=15) % fag% QL0 &l 2w (QL0-300mg/d - n=20) 4 » 12 - A4 7
BEFM (1) A LR QLOAF LA (300mg/d) & * RAp§ % > - (2) CAD s 4 i * 3 i Q10 4%
%l (300 mg/d) 12 3%t 7 AT ¥ # 4c CAD 5 * #eit2 o S AF QIO kA& » 2 7% Mg B § B 2
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Abstract

Cardiovascular disease (CVD) is the leading cause of Taiwan. American Heart Association (AHA)
indicated that CVD patients with Statin therapy would decrease the recurrence of CVD. The goal for lipid
lowering in CVD patients was set at the level of low-density lipoprotein cholesterol (LDL-C) below 100
mg/dL. Coenzyme Q10 is recognized as a lipid soluble antioxidant, Statin treatment might affect the level of
coenzyme Q10. Therefore, the purposes of this study are going to investigate the effect of coenzyme Q10
supplements (300 mg/d) on the levels of antioxidant vitamins (Vitamin E), the markers of lipid peroxidation,
antioxidant enzymes activities, and the inflammatory markers in coronary artery disease (CAD) patients
during Statin therapy. Patients who were identified by cardiac catheterization as having at least 50% stenosis
of one major coronary artery or receiving percutaneous transluminal coronary angioplasty were randomly
assigned to either the placebo (n = 15) and Q10-300 groups (coenzyme Q10 300 mg/day, n = 20). Intervention
was administered for 12 weeks. The plasma coenzyme Q10, vitamin E concentrations, malondialdehyde
(MDA), antioxidant enzyme activities [catalase (CAT), superoxide dismutase (SOD), glutathione peroxidase
(GPx)] and inflammatory marker (high sensitivity C-reactive protein) were measured after intervention. There
was no side-effect in the Q10-300 group after 12 weeks intervention. Subject with CAD in the Q10-300 group
had significantly higher levels of coenzyme Q10 and antioxidant enzymes (CAT and SOD) activities after 12
weeks intervention. The level of coenzyme Q10 was significantly correlated the values of MDA and
antioxidant enzymes (CAT and SOD) activities in the Q10-300 group. However, there was no correlation
between the levels of coenzyme Q10 and hs-CRP. In conclusion, coenzyme Q10 supplements at a dose of 300
mg reduced oxidative stress and increased the activities of antioxidant enzymes in CAD patients. Hopefully,
the results of this study could provide information of coenzyme Q10 supplementation for clinical dietitian in
advising CAD patients who are under Statin therapy.

KEYWORDS:
Coenzyme Q10, Statin, Antioxidant vitamins, Oxidative stress, Inflammation, Coronary artery disease
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i - LN e P el 2 o BRLE o U R e R AR g ”*«;ﬁmﬁlﬁﬂfﬁ et o R B ET @ @4@
OEWFF o KA N EATP A PR T HFIR > § o Jﬁ#ﬁi Q10 k& & * 3t 0.52 uM P&+ B ¥ '3 e
2 CAD (CAD, Coronary artery disease ) 2_ k * (odds ratio = 0.08, p<0.01)> i A F %] » F& %
CAD 4p i & " 715 18 > JL 33 8g ¥ 2 X3 & (odds ratio = 0.03, p = 0.01) o F]pt » AN iPFin i o mjzp“pﬁii
Q10 & - i v BT & fii i A (Leeetal, 2012a)- 2%+ CAD B ¥ é:ﬁﬁs QLO A4F =LAz A » 1+ Fé%% )
ﬁi%%ﬁ%éGMmM*l%mw%’G%¥4 ie’emwﬁai—aﬁﬁee@4iheﬂﬁ
Rt AP CAD Ry s 42 (>150 mg/d) #ff= QL0 A4F L& » ¥ &g F ez d (P~
%‘) B VR4 R Fuf L EE A S (Leeetal, 2012b) o gt b o A dEIRIE B B AF QL0 AT LA A

BT HE R UK B2 CAD X T N Hg X §35 (Leeetal, 2012c¢) -

# B % ¢ (American Heart Assomatmn AHA) £ @ R £ ¢ (American Stroke Association ; ASA )
FEIR R ;Mia i@ * ¢ 373 (Statin) 3 "2z 2. & (HMG-CoA reductase inhibitor) » # j& > 21%
(LN RN LY mf "%+ (Baigent et al., 2005) » # R 7L F & 3+ 4 (Adult Treatment
Panel I11) 3% F < i ¥ gﬁ » 1R R P -9 PEFER PR 5 <2t 100 mg/dL (Grundy et al., 2004 ) o #f fis
Q10 2 & = P& R fE & = %k p ** Mevalonate pathway ( B]- ) - Statin #f (Atorvastatin -~ Lovastatin -
Pravastatin ~ Simvastatin ) "% "2 5/ 2 %4 2 5 B3 F e ¢ B EMPM 5 QL0 kR £+ K 20 -
40%( Elmberger et al., 1991; Ghirlanda et al., 1993; Watts et al., 1993; Laaksonen et al., 1994, 1996;
Mortensen et al., 1997; Crane. 2001; Mabuchi et al., 2005) e & 2b575 < gk3n % @€ * Statin 7% o 7o 2 4+
2k A s b 17 et o o piE Q10 ( Folkers et al., 1990; Bliznakov et al., 2002; Hargreaves and Heales, 2002;
Ellis and Scott, 2003; Langsjoen and Langsjoen, 2003; Koumis et al., 2004; Levy and Kohlhaas, 2006 ) - #]
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FHEFTHEEBHET o WL RIZFH (n=15) -~ §f 5 QL0 4 L& (300 mg/d,n=20) =% > 4
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AT 8PFCAT EHEFF >4 r% (P=003); 4~ % 8% 12 > SOD =144 ¥ § >
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R ’ﬂ;mﬁ:p“ﬁi?Qlo_%i’:@’ai% EERFERF2 408 - 27 5 #ps QL0 4 » ’mjﬂzp‘ﬁa Q10 k&
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Placebo Q10-300 b values

(n=15) (n=20)
Male / Female (n) 10/5 17/3 0.25
Age (y) 69.0 £ 9.9 (71.0) 73.2+11.2 (75.0) 0.26
SBP (mmHg) 132.9 + 6.3 (130.0) 132.6 + 11.7 (130.0) 0.28
DBP (mmHg) 745+ 4.6 (74.0) 74.4 £ 6.7 (70.0) 0.53
BMI (kg/m?) 26.1+3.3(25.4) 25.5+ 3.4 (25.0) 0.52
Waist hip ratio 1.0+£0.1(0.9) 0.9+£0.1(0.9) 0.69
AC (Cm) 29.2 +£2.5(30.0) 29.7+2.7 (30.0) 0.58
TSF (mm) 17.4+6.0 (17.0) 16.7 + 7.1 (17.5) 0.63
Current smoker?, n (%) 2 (13.3%) 1 (5.0%) 0.57
Drink alcohol® , n (%) 2 (13.3%) 2 (10.0%) 1.00
Excerise* , n (%) 11 (73.3%) 12 (60.0%) 0.64

'Mean + SD (median).

*Current smoker: individuals currently smoking one or more cigarettes per day.

®Drink alcohol: individuals drinking one or more drink regularly.

*Excerise: individuals exercise regularly at least 3 times every week.

AC, mid-upper arm circumference; BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood
pressure; TSF, triceps skin fold.



22 QIO S - RN E & RREHFE NpE

Placebo Q10-300 P2 Valles
(n=15) (n=20)

Week 0

BUN (mg/dL) 26.5+15.9 (22.1) 20.1+12.8 (15.3) 0.09
Creatinine (mg/dL) 1.5+£0.8(1.2) 1.3+£0.6 (1.2) 0.91
GOT (IU/L) 26.3+£9.2 26.9 £ 16.5 (24.0) 0.43
GPT(IU/L) 20.1+12.3 (15.0) 175+ 7.4 (17.0) 0.83
TC (mg/dL) 167.1+£59.4 (171.0) 190.3 +49.9 (187.5) 0.22
TG (mg/dL) 142.3+£99.8 (122.0)  110.5 +88.3 (89.5) 0.24
LDL-C (mg/dL) 110.1 + 34.7 (102.0)  131.4 +30.6 (133.0) 0.07
HDL-C (mg/dL) 52.2+12.5 (52.0) 66.7 £ 27.4 (60.5) 0.06
hs-CRP (mg/dL) 0.1+£0.1(0.1) 0.2+0.3(0.1) 0.41
Week 4

BUN (mg/dL) 24.6 £15.4 (19.1) 19.6 + 11.0 (15.9) 0.10
Creatinine (mg/dL) 1.6+1.1(1.3) 1.3+0.5(1.1) 0.79
GOT/GPT (IU/L) 24.1+£10.4 (22.0) 23.0+£ 7.2 (22.0) 0.79
GPT(IU/L) 18.7 + 11.4 (16.0) 17.6 £ 7.9 (16.0) 0.92
TC (mg/dL) 166.1 £ 56.5 (166.0) 174.1+41.5(170.0) 0.40
TG (mg/dL) 1155+ 60.5 (112.0) 121.0 £ 76.7 (103.0) 0.89
LDL-C (mg/dL) 118.2 + 50.7 (108.0)  119.2 + 46.5 (107.0) 0.73
HDL-C (mg/dL) 57.8 £ 28.3 (47.0) 63.2 £ 34.1 (54.0) 0.40
hs-CRP (mg/dL) 0.2+0.3(0.1) 0.2+0.2(0.1) 0.41
Week 8

BUN (mg/dL) 25.7 £18.4 (18.8) 21.7+13.3(17.1) 0.29
Creatinine (mg/dL) 1.6+1.1(1.3) 1.3+0.6 (1.2) 0.78
GOT (IU/L) 28.9+19.2 (25.0) 23.0+£5.1(24.0) 0.76
GPT(IU/L) 24.3+21.2(14.0) 18.8 + 7.4 (17.5) 0.88
TC (mg/dL) 177.7+49.9 (168.0) 177.8+28.1(177.5) 0.55
TG (mg/dL) 130.3+£60.7 (123.0) 119.8 £67.4 (101.5) 0.32
LDL-C (mg/dL) 110.5+43.8 (102.0)  106.0 +19.2 (103.0) 0.82
HDL-C (mg/dL) 51.3+10.6 (51.0) 55.8 £11.9 (53.5) 0.26
hs-CRP (mg/dL) 0.1+£0.1(0.2) 0.2+0.2(0.1) 0.99
Week 12

BUN (mg/dL) 22.8+£13.5(19.6) 22.5+13.6 (16.7) 0.35
Creatinine (mg/dL) 1.6 +0.9 (1.3) 1.3+0.6 (1.2) 0.34
GOT (IU/L) 29.4 £ 27.9 (22.0) 23.3+£5.5(23.0) 0.39
GPT(IU/L) 19.9 + 20.2 (10.0) 18.8 + 7.7 (19.0) 0.16
TC (mg/dL) 171.3+£36.7 (158.0) 179.5+56.7 (173.0) 0.29
TG (mg/dL) 148.9 £ 93.6 (124.0) 149.2 £103.8 (111.5) 0.80
LDL-C (mg/dL) 105.2 £ 31.8 (103.0)  104.9 £ 22.6 (108.5) 0.97
HDL-C (mg/dL) 46.5+ 7.5 (48.0) 104.9 £+ 22.6 (108.5) 0.04
hs-CRP (mg/dL) 0.2+0.4(0.1) 0.2+0.2(0.1) 0.71
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'Mean + SD (median).

% Values are significantly different between the placebo and Q10-300 groups.

BUN, blood urea nitrogen; GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvate transaminase;
HDL-C, high-density lipoprotein-cholesterol; hs-CRP, high sensitivity C-reactive protein; LDL-C, low density
lipoprotein-cholesterol; TC, total cholesterol; TG, triglyceride.
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Placebo Q10-300 P2 Valles

(n=15) (n=20)
Week 0
Coenzyme Q10 (uM) 0.4+0.1% (0.3) 0.4+0.2°%(0.4) 0.41
Vitamin E (uM) 23.1+£7.2(24.5) 27.6 £ 9.4 (25.3) 0.13
MDA (uM) 2.0+0.5(1.8) 2.0+0.6 (1.9) 0.92
CAT (unit/mg protein) 25.2+5.4(23.3) 22.1+3.6 (21.7) 0.12
SOD (unit/mg protein) 30.9 + 13.5 (26.9) 325+ 11.3(33.3) 0.20
GPx (unit/mg protein) 21.9+2.7 (22.0) 219+ 2.7 (22.7) 0.97
Week 4
Coenzyme Q10 (uM) 0.3+0.1*°(0.3) 2.0+0.9°(2.1) <0.01
Vitamin E (uM) 20.2 £5.5(20.4) 26.5+ 8.4 (25.9) 0.02
MDA (uM) 1.9+0.5(1.7) 1.80+ 0.3 (1.9) 0.73
CAT (unit/mg protein) 24.0+£5.0 (22.7) 245+4.2%"(23.8) 0.75
SOD (unit/mg protein) 37.9+11.1 (39.3) 40.1+10.2*° (41.1) 0.54
GPx (unit/mg protein) 23.0+2.5(23.0) 23.8+4.5(22.4) 0.52
Week 8
Coenzyme Q10 (uM) 0.4+0.1%(0.4) 2.0+0.8°(2.0) <0.01
Vitamin E (uM) 21.0+£5.5(21.6) 24.6 £9.0 (23.4) 0.28
MDA (uM) 1.8+0.3(1.8) 1.9+0.5(1.9) 0.58
CAT (unit/mg protein) 21.9+£5.5(20.5) 26.8+7.2°(25.1) 0.03
SOD (unit/mg protein) 36.2 +13.1(34.3) 46.5+14.2° (50.4) <0.05
GPx (unit/mg protein) 20.8 £3.5(20.9) 23.6 £3.4(23.9) 0.02
Week 12
Coenzyme Q10 (uM) 0.3+0.1°(0.3) 1.5+0.6° (1.5) <0.01
Vitamin E (uM) 19.2 +5.1 (19.2) 244+ 7.5 (22.4) 0.03
MDA (uM) 1.9+0.4(1.9) 1.8+0.3(1.8) 0.39
CAT (unit/mg protein) 22.2 + 4.6 (20.8) 255+ 4.7%P (24.1) 0.04
SOD (unit/mg protein) 35.6 + 12.7 (32.6) 48.8 +16.7" (47.2) 0.02
GPx (unit/mg protein) 21.4+ 2.9 (20.6) 24.4 + 4.3 (24.0) 0.03

'Mean + SD (median).

% Values are significantly different between the placebo and Q10-300 groups.
2P \/alues are significantly different from week 0 within the group (P < 0.05).
CAT: Catalase activity; MDA: Malondialdehyde; GPx: glutathione peroxidase; SOD: superoxide dismutase.
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Coenzyme Q10 (umol/L)
r (pvalue)
Vitamin E (uM) 0.02 (0.84)
MDA (uM) -0.24 (0.03)
CAT (unit/mg protein) 0.21 (0.07)
SOD (unit/mg protein) 0.26 (0.02)
GPx (unit/mg protein) 0.19 (0.10)

ICorrelation coefficient.
CAT, catalase activity; MDA, malondialdehyde; GPx, glutathione peroxidase SOD, superoxide dismutase.
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Coenzyme Q10 (umol/L)
r' (pvalue)
TC (mg/dL) -0.01 (0.95)
TG (mg/dL) 0.05 (0.64)
LDL-C (mg/dL) -0.18 (0.12)
HDL-C (mg/dL) -0.08 (0.47)
hs-CRP (mg/dL) -0.01 (0.93)

ICorrelation coefficient.
HDL-C, high-density lipoprotein-cholesterol; hs-CRP, high sensitivity C-reactive protein; LDL-C, low density
lipoprotein-cholesterol; TC, total cholesterol; TG, triglyceride.
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