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ABSTRACT

The purpose of this study is to clarify the effect of coenzyme Qu (CoQu) supplementation (300mg/day for
6 weeks) on the endurance exercise performance after receiving the habitual steady loading exercise (30
min/day, 3 times/week for 6 weeks) in healthy young female having no exercise custom. For the double-
blind study, 20 healthy young female subjects (age ranging 18 to 23 yr, average 19.8+1.3 yr) were divided
into two groups, CoQu group (n=10) and placebo group (n=10). Before and just after the intervention, step
exercise tolerance test with bicycle ergometer was loaded to the subjects, and their blood lactic acid (LA),
blood sugar (BS), heart rate (HR) and the expiration gas analyses including \./Oz, VCOQ, respiratory
exchange ratio (RER), minute ventilation (VE), carbohydrate oxidation and fat oxidation were measured
and compared between those before and after the intervention. In the CoQu group, LA at the time of exhaus-
tion were significantly decreased when compared with that of before the intervention (before; 9.20£1.79
mmol/l vs. after; 7.86 £ 1.87 mmol/l, p<0.05). Furthermore, carbohydrate oxidation at the time of exhaustion
showed higher level than that of before the intervention, though not statistically significant (before; 4481.8 =
1145.4 mg/min vs. after; 4939.411084.8 mg/min, p=0.06). From these results, it could be concluded that
habitual exercise with CoQuw supplementation improves glucose metabolism at the time of high intensity

exercise.
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Table 1. TAFIOHERE ORI

Articles values Articles values

Total protein (g/di} 7.39 +0.29 sfe (ug/di) 104.4 =+ 36.7

Total bilirubin (mg/dl) 0.83 +0.34 VIBC (pg/dD) 294.0 = 65.1

Direct bilirubin (mg/dl) 0.29 +0.14 TIBC (pg/dl) 398.3 =558

ALP  (IU/1) 178.5 *=49.6 Serume amylase (IU/I) 68.6 = 21.2

AST (1U/) 16.4 =3.1 Arteriosclerosis index 1.9 =0.6

ALT  (1U/1) 12.7 4.1 Free-Cho (mg/d!l) 43.2 = 4.8

LDH (Iu/1) 1711 £25.8 Ester-Cho (mg/dl) 132.1 =£20.3

r-6T (1u/1) 13.9 =6.9 Ester ratio 0.75 = 0.0t

Ch-E (1U/1) 47911 = 1118.7 Free fatty acid (mEa/!) 0.64 =0.29

CPK (1U/1) 89.3 =224 Phospholipid (mg/dl) 194.7 = 28.2

Total cholesterol (mg/dD) 175.3 =247 Aldotase (U/D) 0.81 £0.29

Triglyceride (mg/dl) 55.4 x=15.8 Lipase (IU/1) 23.5 = 8.5

High-density lipoprotein cholesteroic (mg/dl) 63.0 x9.9 1gG (mg/d1) 1308.4 = 246.2

Low-density lipoprotein cholesterol (mg/dl) 100.5 =+ 23.6 IgA {mg/dl) 217.9 =820

BUN (mg/dl) 11.92 = 2.81 Igh (mg/dl) 1714.3 +=59.3

Cr (mg/dl) 0.83 =0.06 3 (mg/di) 109.9 =+ 14.7

UA (mg/dl) 4.30 +0.56 C4 (mg/dl) 2008 =517

K (mEq/1) 4.53 +£0.36 CH50 (mg/dl) 344 =£3.8

Mg (mg/d}) 2.19 +0.13 Protein fraction

Na (mEa/1) 14110 = 1.10 Albumin (%) 65.8 + 2.6

Cl (mEq/D) 101.30 = 1.40 al & 2.0 =04

Ca (mg/dl) 9.40 +=0.30 o2 % 6.4 =0.9

Inorganic phosphorus (mg/dl) 3.70 £ 0.43 B % 9.4 =10

WBC (10%ul) 5.96 = 1.59 v B 16.4 = 2.7

RBC (10Y 1) 432.50 =+ 33.23 A/G ratio 1.9 x=0.2

Hb (g/dl) 12.65 =+ 0.96 Cholesterol fraction

Ht % 36.71 =264 oL % 54.9 6.7

HCY (fD) 85.5 4.6 VLDL (%) 43 =1.9

MCH (pg) 29.45 = 1.81 HDL (%) 40.8 = 7.6

MCHC (% 34.5 x=0.9

PLT (10Yu 1) 23.65 + 413
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FMZIC L IR, EHBEOLVE, WoREHY
TMEERLTCWARWI ERRL, B EEN
20% (4 19.8+1.3 5%, HE: 159.5+54 cm, {KE:
55.1:£5.2 kg, {RIENEE: 30.3+3.3 %, Body Mass Index:
21.741.8) #HERE & L BHERE L, A ABIOMLTA
{EFHRECBTAEREHAILBOTCEFEIFDONE
o7z (Table 1). AWFEOBMBIZH Y, WEE IO
BB L OEEICC, IO, Fik, BEEE, £k
W, 7IANY—FIFBIUF— 7 OERRPLAEIIOV
TEHBL, A v 74—AFarbr F%EB AEIE,
RFGHERSORELZBTEBE .
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FEe v, 20064E8H 720 510 H D B OEE 06 [ 12 E e
L7z, AR SRS OBRME (3K, FE, &K
) WELAITY, TOREEREI, FE, KE. KB
HIZENEV L) CoQuilEB & UFPlacebof D28 1047
DIZHERE T 57172 (Table 2). 70, bPL—=C 8
W OMEEZRET HOIHBEI LT A8 %
72 B B R R % 4TV &R O Lactate threshold 1
(LT zR 7. ST #AHBRE,OIER, +7
DAY POBEWEHBEEIV T A=Y —FH /b L —
Z 27 (LTS E#CLE, 3055/ % H30E) o2 A% B
mL.

Table 2. NAREROFEMS KULTOE(L

CoQ,, (n=10) Placebo (n=10)
Before After Before After
Age {years) 195 % 11 201 = 15
Height {cm) 1593 + 338 1582 % 65
Body weight (kg) 554 % 6.1 550 % 60 55.9 + 6.0 556 x 62
% Body fat (%) 305 % 4.1 307 & 35 304 £ 39 312 % 44
LT (watts) 341 x 113 322 + 50 306 + 3.0 355 = 94

{mean:8.D.)

LT(Lactate threshold) = 7LV {F £ B

G DA A, S AETE BRI REED & U
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EIEL7-. 20k, 15 W, 45HOBAMO%K, 30 Wb
ATHEII30 W ORISR & LI, AR T -
TR OLAY Y mmol/ILLE & o 7zBdi Ll ), 20
WInH T oM S ¢ 8MIZEE L, S¥EE Lall-
outX TIBVAAZL HEEIL, BEHEIVIA -5 —D
mEne, 507560 rpm% HEFFT A L ) {nx, alout®
HHEL HEREAMO ipmE R TR o RI v P EL
7o RERRR T R, FEREBRBAT & ARSI E AT - 72
s SN LAD S SLEEE M Y 7 » MEQNET LT Man-
ager (7— 7 LAH) #H LLTIZ#&H L7
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WE (=7 uE=y  AE300S . 3 MERSFEH) 217
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minute ventilation (VE), carbohydrate oxidation, fat oxi-
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5. YT7U XY MENES KUEIGE
CoQuo (coenzyme Qurk LA #40%SP: ZMC-KOUGEN
) #CoQulEll, Rt L W AR O-DIRM S NI
CoQu% % % 7z \»Placebof & (Table 3) # Placeboffi2,
AK500mUZ D LIER S S, &FELC 1IHOAEED
5 B0 F AR CER T A IS HERE IR
, FOR, Ty, AP F o aERICEREEL.
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Table 3. CoQiut7U X B KUPlacebo®

RSB

CoQq Placebo
BIRBREFHEKES 5821.2 5667.2
AT 13— 5544 5390
TU—TIN—UE+E 1540 1540
b 1078 1078
HBEHECOQ. (40%SP) 770 -
5L HEFCoQnRE) (308) -
FERARY - 770
EHTL—TIN—Y) 616 616
FFBRCECTF /DT - 308
FRISILT— L 308 308
Total 15400 15400

(mg)
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AR BT AR, Conﬁ' Placebo#f 21
HE, FIRPE, BMIUCAEELB (LI eh ok
(Table 2).
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1) MrpFLERE, MEFEES LUORY

HAREOEFEFKBTOZEMAT - VIIBIT S
BS, HR!IZ, CoQuif, PlaceboffitizZibiZZRO L
Mol (F—FIRLTwiav)., F72, HANERRET
DIE LR BLTD, CoQuiifid, HMARFZMIEILIW {2
T LA A$232.34:5.0 W, Placeboffid /M ARI30.1£3.0 W
3t LA A235.529.4 W THELZEBILIITED O D
572 (Table 2). LAIZZHEHD 5120 WE CCoQulf,
Placebo® 312, M ABICHE LR LEIHEDO SN Ld -
7255, CoQuidall-outBfilz BV TDA, i AR9.20%

CoQyy
9.20£1.79

G
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Fig. 2 ZEBAFEHRIC ST HCoQied LUPlacebod
MARZLERE~DEE.

Beforeld, MARIE, Afterld, fFABLHT. XFEO/ -1, allon®D
work load (Watts) DIEHEEE, BRBHEICIIVRTAFAT VP RLS
7o, FEREAT— I TR L S (CoQue ; 0-60W, all-out n=10, 90 W
0=9, 120W a=S5, Placebo ; 0-90 W, all-outn=10, 120W n=3). LA (lactic
acid)=IL ¥ . CoQuEfiZ#17 Hall-outEE DR AR A 7 — VB OWBEL
BWTHA FLAABRTHERET (kp<0.05) FRAD LRI,
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Beforeld, JrARI%, Afterld, A ABETHET. 7~ 51, mean+S. D.TRL
7:. LA (Lactic acid © MU FLERE) OIS HEIL, Frest-60 W WHEEED H60W
$°C, rest-120W © LHEEEA H120WE T, rest-all-out ; WA Sall-owF T
TFT. rest-120W B L Urest-all-outl 2 BV T, AR LAABRTEEL
T (% p<0.05) 75520 5 L7z,

1.79 mmol/LiZ ) U4 A1£7.86-21.87 mmol/1 & HEIZ{K
T L7 (p<0.05, Fig. 2). %7, - AR CLAOHGE
PHET A E, CoQuBEDAIIB OV TEHE,LHI120WE
TT, i ARI1L97£2.49 mmol/l 123+ LA Afk11.11+
3.13 mmol/1& FELRET2/RL (p<0.05, Fig.3), F7,
FHEE A Sallouths £ TIZBWTH, A ARI21.17+3.09
mmol/HZ%) U A#:18.97+3.33 mmol/lE HELIKT %
A L7 (p<0.05, Fig.3).

2) B H A3

A AFTEOIES A A 5HI2BVT, V0., RERTIZ,
CoQulf, PlacebolfdbicFE LI O SN d o1
(F—#IRLTWAW). 72, VCO:TIE, CoQulfic
BVTI5 WTHA AN 409.9438.7 ml/min (24 L4 Afk
388.1+24.6 ml/min & HEL T (p<0.05) %R L7275,
HOBWHAT - CIEHER{LEREOO NG o7z,
VETIZ, %8P 5120 WE THERELERD L%
o7z, all-out#r 12/ AHI56.4215.7 ml/mintZxd L4
AF564.4416.1 ml/min & BE0HERA (p=0.055) /R L7,
Carbohydrate oxidationiZ 2T, all-outffdCoQuif
DHIZB T AHI4481.841145.4 mg/miniZxF LA A
#4939.4+1084.8 mg/min & ¥HNMER  (p=0.054) Z/RL
7- (Fig. 4.). Fat oxidation!d, CoQuf¥, Placebo®fdkic
WA H - 72, HELEIROON b o7t
(Fig. 5).
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B AR /A AR X100) ICF B2 Lii@Bo ol h
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T, AABOES AR T B o i s N A E
HHEIL 20k L, CoQulf CIIuiZHififEm z /R L
72 (Fig. 6). s 4 > A Y i, CoQuifdb X UPlacebo

Coenzyme QuitlU 3 EHFRE B ORIGES AMEBENAR 2 TTESE 2
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&, GEFATF— T TalHR% 5 (CoQu ; 0-60W, all-outn=9, 90W n=8,
120 W n=5, Placebo ; rest-60 W, all-out n=10, 90 W n=9, 120 W n=4).
Carbohydrate oxidation=HR{EEE{LR. CoQuiEiZ BT Zall-outF DR B #
A F — Y O5E(Before vs. After)i 133V THEIMER (p=0.054) BFEHH N
fA

CoQ,,

320 8- Bofore (neants.D.)
280 4 —g— After  (mean-5.0.)

/1
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- = oz oo
8388 38
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IEERMEE~DRE.

Beforeld, St ATI%, Afterid, HMARTET. XBO/ —1L, allowt#®
work load (Wats) DEEIEER. FREBELLIRTABTAT - VHRLLL
&, REFHAT — I TnEHEL D (CoQu ;s rest-60W, all-outn=9, 90W
n=8, 120 W n=5, Placebo ; rest-60 W, all-out n=10, 90 W n=9, 120 W n=4).
Fat oxidation=f5 ®EZ{L 8. CoQuiEd & UPaleeboffidhiz, HEZ{LIZFED S
Nl
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POETHOBLE, BES IUEERIBLT, HE4
Niedpoladt, ENEROAHAFHHETHET S &, Placebolfil, i&numin
12 o725, CoQuBHRTHIIZH 72,
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w4 —b— Bafore (rean x 5.0)
g 35 -~ Mter ( =)
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%
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Fig. 7 SEaEHBROMPr VAU OFE(LE

TR,

Beforeld, f-ARI%, Afterid, T ABFHET. Preid, Jé’éf}}% ﬁni%? [kl
%, Postid, EFHBWHBHETHLET. CoQu;n=1
BB AR ba‘ THORLE

\ EETHET 5
L, CoQuifT liﬁ AR, ESBREHHBHEAH LD DR THIETERL,
PlaceboBfid, CoQufE & FAHOEIIZED SN o7z,

FOESAMKBBEGARN SR TR COMENEE L UL
b3 [ AB-A- 8D /A ARTX 1001 (CF E R E{LIEE
OONLho7h, FRENOEBLETHET S &
CoQuBE T A, EEAWREBEMBI L D b&T
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