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Randomized, double-blind, placebo-controlled trial of reduced form of coenzyme Q10
of Parkinson®s disease

Yoritaka, Asako

3,600,000
| CoQ10
A B
A 48 B 96 ubiquinol-10 300mg A
CoQ10 (n =14; mean £ SD [-4.2 + 8.2]) (n=12; 2.9+ 8.9) (p
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The reduced form of Coenzyme Q10 (ubiquinol-10) has shown better neuroprotective
effects in animal models. Randomized, double-blind, placebo-controlled, parallel-group pilot trials were
conducted to assess the efficacy of ubiquinol-10 in Japanese patients with PD. Participants were divided
into two trial groups: PD experiencing wearing off (Group A), and early PD, without levodopa (Group B).
Participants took 300 mg of ubiquinol-10 or placebo per day for 48 weeks (Group A) or 96 weeks (Group B).
In Group A, total Unified Parkinson’ s Disease Rating Scale (UPDRS) scores decreased in the ubiquinol-10
group (n = 14; mean + SD [-4.2 £ 8.2]), indicating significant improvement (p < 0.05) in ubiquinol-10
group. In Group B, UPDRS increased in the ubiquinol-10 group, as well as in the placebo group. This is
the first report indicating that ubiquinol-10 may significantly improve PD with wearing off, and that
ubiquinol-10 is safe and well tolerated.
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Group A Group B
Placebo group Reduced CoQyo Placebo group Reduced Colyy
group group
Y%Co0) o (oxidized / total Col) o), mean (SD)
Base line 13.1{6.2) 11.7 (5.6) 8.1(5.3) 11.5(7.8)
8" week 12.8 (6.6) 13.9(12.6) 13.1(8.8) 12.1(6.2)
24" week 14.7 (4.7) 10.6 (6.5) 115 (5.1) 200 (18.2)
48" week 158 (4.1) 15.4 (10.7) 12,1 (3.4) 15.7 (6.8)
72™ week - - 13.9 (6.6) 20.0(12.6)
96" week - - 11934 13.9 (4.7)
Post 8" week 20.8 (18.9) 16.7 (8.3) 1.8 (3.3) 18.4(12.7)
Total CoQ g, nM, mean (SD)*
Base line 727 (200) 900 (451) 1002 (598) 907 (450)
8 week 716 (189) 9048 (2642) 2780 (3773) 8276 (4436)
24" week 1485 (2141) 8467 (2184) 2911 (3851) 9413 (6322)
48" week 801 (246) 10374 (5463) 1297 (1421) 9657 (6756)
72™ week - - 1351 (2040) 11693 (5002)
96" week - - 846 (295) 10139 (5330)
Post 8" week 792 (263) 3083 (2483) 848 (307) 4183 (4798)
Reduced form of CoQue, nM, mean (SD)*
Base line 623 (169) 790 (381) 904 (479) 809 (429)
8" week 625(177) 7839 (2718) 2493 (3414) 7387 (4276)
24" week 1339(2114) T6R1 (1949) 2630 (3536) T762 (6025)
48" week 705 (201) 8213 (5504) 1135 (1222) 8107 (5911)
72" week - B 1164 (1754) 9658 (4789)
96" week - - 745 (255) 8709 (4753)
Post 8" week 600 (196) 2632 (2224) 750 (274) 3410 (4266)
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E 4 | Characteristics Placebo group Redu;e:)::pleO p (t-test) [95%Cl]
% Baseline 33 13 20
£ 2 Female No (%) 14 (42.4) 6(46.2) 8(40.0) 0727
‘s Age mean+SD 50.8+7.5 64.449.4 0151
E 09 Age at onset mean+SD 57.6+8.0 60.9+10.2 0.340
E Severity of disease
o ] Group A, placebo Modified Hoehn and Yahr stage mean+SD 1.7+0.6 1.7+05 0.869
- @ Croup A, ubiguinal-10 Total UPDRS on mean+SD 73452 74£47 0958
N Group B, placebo UPDRS-part |1 mean+SD é.gié.g g.zxi.; g.ggg
- W Group B, ubiguinol-10 UPDRS-part Il mean+SD .9+6. .6+4. .
dopamine agonist (n) (LED mg) 11(105.8) 15 (126.8) 062
i + mean &sE trihexiphenidyl (n) 4 1
ubiquinol-10 treatment selegiline (n) 0 0
amantadine (n) 1 0
T i onisamide (n) 2 1
Week & 24 4b s 75 a5 104 de novo (n) 1 5
The change of total UPDRS from baseline
N vy . .
OlX A B, WX B, BV Al ubiquinol-10 TomlupoRs e e
Mo < 0 — R I weel + 424, 244, .587 [-3.849, 2.
Ei\ ‘;%l/ \é X7 7% j:ﬁio 0 ff Ffﬁﬁn H%E@ UPSRS 24" week meantSD (n)  -0.8+4.9 (13) 1657 (19) 0.229 [ -6.397, 1.596]
M 2 S 0 +SD 5247.7 (12 2463 (16 0.266 [-2.206, 7.664]
¥adta L U CAREIERF D UPDRS & D THEIR, 48" week meansSD(n) | 52:77(12) | 2453(16 [ ]
72" week mean+SD (n)  2.8+5.4(10) 2463 (14) 0.859 [-4.660, 5.545]
96" week mean+SD (n) = 5.1+103(8) = 39+80(14)  0.785[-8.288,10.823]
. N a YE4T N i meanzSD (n 37£75(6 3.180(14 0.878 [-7.441, 8.632)
F£2 ABUZT VT AT7OHDETHN ot ek <> © @ [ 1
- IR EBE DT A 8" week meanSD 0012 02+11 062
24" week mean+SD 0.1£17 04£15 0.60
48" week mean+SD 11221 08£17 065
Redned oot 72" week mean+SD 04£12 10£25 042
Characteristics Placetogroup " “;[:GUPOQ P (ttest)[95% CI] 96" week meanSD 04512 15226 018
Baseline 31 15 16 Post 8" week mean+SD 13£3.1 16+2.4 0.87
Female No (%) 17 (55) 8(53) 9(56) 087" UPDRS-part ”lln
Age mean+SD 64.1+11.4 615+110 0528 8" week mean:SD 04£34 09£36 o
Age at onset mean+SD 54.9+12.6 52.25¢11.1 0414 24" week mean=SD 0939 12452 021
Severity of disease 48" week mean+SD 4.0£5.9 18+4.1 0.25
= g
2’(':;:'6” Hoenand Yahr o onssD 21:03 21:03 0947 721‘ week mea"iig j‘éig'; Sij; g':;
96" week meanz! .519. 917 X
Total UPDRS on mean+SD 123455 1724111 0134 post 8" week meansSD 22450 12465 075
Total UPDRS off mean+SD 283+12.1 318+140 0467
UPDRS-part Il on mean+SD 16416 20822 0575 1) x2 test. 2) levodopa equivalent dose
UPDRS-part Il off mean+SD 85+5.9 6.3£5.0 0.270
UPDRS-part Il on mean+SD 6.945.3 11.3+10.1 0.135 N N -
)] AH ) - Nz
UPDRS-part Il off mean+SD 16.0+6.1 216+11.0 0100 A %i . B Ei & %) EK@EE{E%\ %Ih/ &\—ﬁ: D
on-phase (hour) meanSD 113:32 10334 0189 L-doap BANIC X AW ITIXE T 0o T2
off-phase (hour) mean+SD 5.5+2.4 6.5£3.4 0.154 N . _
Levodopadaily dose (g) ~ meantSD  5067+1208 446941500 0.402 ( Kaplan-Meier, log-rank test A
dopamine agonist (n) (LED 13 14 (2393 0306 ﬁ ;0. 955’ B E% : 0. 375) R v \j—h 16 ﬁﬁ% k fcﬁ
mg) (186.7+148.5) £133.1) ’
ihorinergi e o N = .
antichorinergic agents (n) 0 2 ZD ﬁ%%% &i fcﬁ < ﬁé‘l‘é Z))ﬁﬁﬁ%}\ é ﬂf;o
selegiline (n) 8 3
entacapone (n) 1 5
amantadine (n) 3 8 ( 4 ) %?ﬂ%
jsamide (1) 0 1 . .
The change from baseline UbqulH01710 &i 1 El 300mg @ 2 QE‘FEEO)WH&T
o < i o= .
Total UPDRS on ﬁ/ﬁf?ﬁ?\@‘lﬁf@%é Z L DEERA é?hﬂto yfast
8 week mean+SD (n)  -0.8+6.1(15) -42+482(16)  0.188[-1.82 8.863] 1~ N ° NN N
IN— 1 S
24" week meanSD (n)  -14+4.6 (13) 29+114(14)  0415[-4.33,10.155] 7 j v & j_ 7D 3?) 5 ‘J”\: N4 /ﬁﬁ /'% % T
18" week meansSD(n)  2989(12)  42+75(14)  oowaes, 142221 | A L BFDIEIR DL ESY R A O To, RIBED
Post 8" week meantSD (n)  14+7.2(12) 36+120(13)  0.156 [-2518, 14.784]
UPDRS-part Il on
8 week mean+SD 06£25 00£2.0 0.468 [-1.069, 2.269] i% 4 IET%" oy ]\ 7—)L =%y :/;ﬁﬁ
24" week mean+SD 04+2.1 0135 0.747 [-1.894, 2.609] 5 1)
VL
48" week mean+SD 39+49 20+24 0226 [-1.017,4.093] ;'%’% ) Jﬁl’jx EF' /)i%};
Post 8" week mean+SD 01:0.7 00:08 0.784[-0537, 0.704] .
UPDRS-part I11 on group control Group A Group B
8" week mean+SD 0858 29451 0.236 [-1.661, 6.461] N 55 31 v centrol 33 v centrol
24" week mean+SD 18441 24475 0.715[-4.078, 5.858] meantSD P »
48" week mean+SD 03457 39459 0089 [-0.677, 8.869] Age 601293 6274114 £2.508.9
Post 8" week mean+SD 01+4.9 32490 0.286 [-2.982, 9.626] o . ] . »
Total UPDRS off Vitamine E (VE), uM 28,5473 405493 0.0000 41.74208  0.0014
8" week mean+SD -5.148.1 -5.3+138 0.685 [-7.203, 10.811] Total Coenzyme Q1 (TQ10), M 7102206 8174358 NS 0404513 0.0160%
24" week meanSD 40:118 12:201  093B[13274 1416 04C6Q10 (oxidized /total CoQ10)  3.9£13 124559 0.0000%**  10.0£7.0  0.0000%¢*
th -
48 week meansSD S0u157 45156 Q080 atns, 225) Total Cholesterol (TC), mM 4.7240.94  5.52%1.34 0.006%* 5344140 0.0300*
Post 8" week meanz: WEINR -8.8+22. . -2.873, 24.
L I:n ; +SD 174113 8.8+22.0 0.114[-2.873, 24.942] TOI0/TC. nvmM 1523 152050 106
-part Il o TC, 5
8" week mean+SD 27450 -0.8+39 0.308[-4.957, 1.624] VE/TC, pM/mM 6.08£1.35  749+1.36  0.0000%*%* 7694242 0.0012%*
24" week meanSD 1.9:59 2073 0190[-.192,1.917] Free cholesterol (FC), mM 1376025 165040  0.0014*% 1514038 NS
48" week mean+SD 1975 1366 0847 [-5.173, 6.249]
A 3365072 3871096 0.007**  3.83£1.09 0.0370*
Post 8" week mean+SD 06457 08462 057 [-3.650, 6.461] Cholesterol esters (CE), mM ¥ ]
C 41£0.05  0.4320.04 0.40£0.08
UPDRS-part Il off FC 0.
8" week mean+SD -18+49 -4.6+116 0.466 [-4.245, 9.045] Reduced form of CoQ10, nM 6822201 T12£304 NS B50+447 NS
24" week mean=SD 19259 854130 OTOSLOSES 95 | 1y igized form of Cold, nM 27412 114291 0.0000%** 99100  0.0002%**
48" week mean+SD 18+10.4 55:10.3 0.154[-2.360, 14.027] =
Post 8™ week mean+SD 0.9+7.1 -7.3+17.3 0..209 [-4.075, 17.227] NS: not si gn ificant
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