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Table 1 Subjects

1. Myocardial infarction

No. Age (mean)
Total 22 47-86 (68)
Males 15 47 -86 (67)
Females 7 6677 (71)
2. Cerebral infarction
No. Age (mean)
Total 8 56 — 80 (69)
Males 4 65— 80 (67)
Females 4 65-77 (72)
3. Control
No. Age (mean)
Total 33 21-58 (41)
Males 15 21-52 (40)
Females 18 27-58 (43)
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1. BRIENIREL

Fmi3ER & L CRBEERICIT S 2, L5
R WEENESIC DV TIE, RIERTES
12T ESRH IR L 24BN L D2 F 1R
H:LT, LEE3, 7, 14, 2RBICLRM
EAT-72, FEELMEIZESBIC—40CICTHE
BREL .

2. VRF T DGHE

) K& <2 53E (VLDL<1.006, LDL1.006~
1.063, HDL 1.063~1.21) (3 Havel »%!¥
D, BiECVP—0652FHTHBEL 2. M
HIIEANE LTS5 ml #FERLL,

3. BEmk 7ot 7774 —ick % Co Quo
DRIE

Co Qio DRITEIZFTER & 1PN FFICHEL TIT -
A

Y=, AT/ —), n-~NFH
A rOFBRIEERETNEMETENRK 7 o
< 7574 —FABRRELZRV., RINEE
g e L THwW”2, 3, 6-trimethyl-5 -
nonaprenyl- 1, 4 -benzoquinone(TQg)iZ (#k)
I—H4 LR ELT2,

ZEWK 7=t 77713, BiELiquid
Chromatograph LC-3 A ICEREE AR
& L T & Spectrophotometric detector SPD-
2 A ZEEEL CHEHL . EBEME LT Zorbax
ODS # 5 £.25cm X 4. 6mmid. #FEHA L, BEE L
LTxg/—n- k% (80:20) 2EALT,
#i%0.8 ml/min |- TRl E #K K275 nm £ f T

g =

Serum 0.1me

Distilled water 0.4m¢

TQs 10 ue
—— shaking

Ethanol 1.0me¢
——shaking

n-Hexan 4.0me

——shaking (30 min.)

centrifuge (2500rpm, 15min.)
——upper layer 3.0m¢

——dry up with N gas

Extracts

Fig. 1 Extraction procedure of coenzyme Qio

Table 2 Distribution of coenzyme Qo in
control individuals and hyperlipidemias.
xindicates p<0.05, ¥ ¥indicates p<0.01,
% % ¥indicates p<0.005

%

No. C "
o. CoQug/dl) —y o LoL HOL

Control 33 80.3+19.6 13,1455 64.8+6.2 22.145.4
Ia 14102142777 11.9+4.3 69.2+6.6° 18.9+4.8
Ib 12 100.1430.4° 17.048.2 66.9+10.4 16.144.9
v 3 107.8+26.9" 18.3+10.8 63.3+14.3 18.4%7.6
M B 7M5LIBS 15853 64.0%8.6) 20.245.8)

L] L] lll}
MI with Ta 7 106.0+23.4 13.4+4.3 72,3+6.2) 14.6+3.7)
Cl

0 67.7£17.9 15.3+5.7 68.5+6.8 19.2+6.6
Clwith Ta 7 93.6+18.3 12.0+4,5 71.745.9 16.313.?

#%E L 72, flEfEiz B 2<EF Unicoder-U 228ic
CEsk L, [EEic B Chromatopac-E 4 A lC
TxOEHE*EHL 72,

mEFEB LK) KT 27 53@ED 50 Co Quo
DI LLT DB ) 1247 - 72 (Fig. 1), #24
BEARREICMFE. 1ml 28, #KEE7K0.4 ml
EMZ CE&E#0.5ml & L7z, @& CoR
L7z RS w237 B TI12 & 20.5ml # ) =
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Table 3 Correlation coefficients between
coenzyme Qio and cholesterol. Number of
controls is 33, fresh myocardial infarction
is 23 and fresh cerebral infarction is 10.

Control Mi Cl

r p r p r p

Serum 0.4393 <0.05 0.1662 ns 0.3943 ns
VLDL 0.7423 <0.005 0.4236 ns 0.1469 ns
LDL  0.7568 <0.001  0.2096 ns 0.5198 ns

HDL  0.8300 <0.001  0.2356 ns 0.4963 ns

100]

pg/de

50

Serum Coenzyme Qo

Control 1 3 7 14 21 day

Fig. 2 Changes in serum coenzyme Qio
following attack of myocardial infarction
(open column) and cerebral infaretion (dotted
column). Asterisks indicate p values, obtained
with Student’s t-test: controls versus myo-
cardial infarctions or cerebral infarctions.
%p<0.05, x¥%p<0.01, 3%%p<0.005
Daggers indicate p values, obtained with
Student’s paired t-test: the Ist day versus
the following days. +p<0.05, ++p<0.01
hee8r L THW:, ZTHICHEMEEYE L
LTTQ%10ulmz L CIREL 2.3 56127
J—nl.0ml iz CELCIREL 2, D&
n-~¥4%>4.0ml Mz 305 MBL CIREL
f2nb, 2500@&E IS RIEILL 72, LB n-
~XH U@L EMICI.0omIEY, 30C DRiESR
rrEEI AL THEEEREL L, NI
AV 7ars)—=n100ul M2 CEBRIETE
Wk 7=} 777 0REBE L.
4 . cholesterol M#AIE

cholesterol i3 ELI#ZHEE Sterozyme-
M- 2 HWTEBREICTIT- 72,
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1. Mmi& Co QuiBEE & TN5H

& Co QuiRE & #2045 4i%, Table 2 »
< BIRME NS 5 VI3 LHEES & Ol
BEOFEIZL > THELE, 050 EEE
BAEZRIC DV TIZ &P A RIEUR R LIAN L D
ICDOWTERL 72,

LEMEES & UREZED M Co QoL
RENRICHE L URENERICH > 20 FE
EIIEDH SN - 72 BEIEMEF T3 T a, IIb,
NVEBIUTa®cRiELCHEEL, &#%
MBI L TERCEELZ R L, 51, L
BEEICB W TLBMEEIC B VL, SisMmE
PAMTHILNRAHOLE LD L THE
KEETH- 7.

VRF 227 9rENC BT B Co Quo DAL,
BEETIILDLIcRL (R THDLIc %
pofz, Naftiid LDLoElas»8EnL s
N, EENBEOMICIZAEEZERL, IbE
12 LDL Ti3& %886 7% 55, VLDL Ti3¥m
fEmic &, HDL T3 AR L 2R 72,
V3 ¢i3 VLDL TRIMERIC H- 2o B =3
AbNudrol, LHIEEL L CMIEZE T
VLDL, LDL, HDL & & ic it 8 & o
BZEBHUh -7, ZHCHLT, Da®z
EHTHLNHTIZILDL TR EZFICEmMERL,
HDL Tz &I A% RL 72,

MmiFE R 273z 35125 Co QuoigE
& cholesterol 8% i3, % & Cl3HZ 10
BEGEAGRSD b LTz, ZHISK L T, HriE OEpiE
EBSUFEBEETIIAELHEERIIED
Liteh - 72 (Table 3).

2. LEHEEL JUREEICEITS Co Qu ik
ENIREFEIZEL

Fig. 231 Co Quo il E O R B EYLIL %R
LRbDTHS, LHEETIIEIREICRKK
BICETRAL, 2ok $E2AHE F TI2izE
ZICFIERNEIC E TEET 2EmICH - 72,
O, REHEFEIRBLIIAEELRLL,
PHEECIIREBICNLCEI, ETHETHE
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VLDL Coenzyme Q,, ug/d2

Control 1

Fig. 3 Changes in VLDL coenzyme Qio
following attack of myocardial infarction
{open column) and cerebral infarction (dotted
column).

60

pg/d

401

20

LDL Coenzyme Qo

Control 1-~~ 14 21 day

Fig. 4 Changes in LDL coenzyme Qio
following attack of myocardial infarction
(open column) and cerebral infarction (dotted
column).

%p<0.05, +p<0.05 (paired t-test)

BhEYER L, EATHES0.3£19.6ug/dlE
HET 2y, LHEETIIHEIRE64.0115.1
wug/dl X% 7% H66.0+18.8u,g/dl THA L,
BAEZE T34 3/ H56.1+£19.8.2/dl, B 75/ E
52.6+20.0ug dl L UHI4%H60.0£19.0.8
/dl TEAERL .

VLDL iz 13 % Co Quo IBE nERNEL%
Fig. 3 IoRL72, LHEECREELELI
B h o7z, WMIEETIIES, £7, #
145% B CRAMERIZ S » 7285, WThLAEE
IR&Lh o7z,

Fig. 4 i3 LDLI2 513 % Co QuiBENEEs
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Fig. 5 Changes in HDL coenzyme Qo
following attack of myocardial infarction
(open column) and cerebral infarction
(dotted column).

¥p<0.05, ¥xp<0.01, ¥3xxp<0.001,
¥ 3O %p<0.005, +p<0.05, ++p<0.01,
++++p<0.001 (paired t-test)

0.5

Coenzyme Qo-Cholesterol ratio

Control 1 3 7 14 21 day
Serum viboL [J:LDOL [EE:HOL

Fig. 6 Coenzyme Qpo-cholesterol ratio in
serum and lipoprotein fractions (VLDL,
LDL and HDL).

#indicates p<0.05, ¥ indicates p<0.01,
% % xindicates p<0.005

o paired t-test TIIABEZ2 O L7, B
EXEB50.6+17.5ug/dl & LeET B &, LR
ETIXFE3HA38.9111.7ug/dl THL ZRL,
MAEZE TIZE 7/ H30.41£13.9u8/g] & F1457
H30.8+7.4ug/dl THEIAERL 12,

Fig. 513 HDL ic31¥ 5 Co Quo it X B
BELERLZLDTH S, LHIEETIIRIE
HA L8225 B £ COMICIERICEBALL Tz
A, THIREBICNL TET, $14, F2K
BICBWTHEEZERL, WMEECRREELR
INIERETH - 7225, SEIHEICIZE LIZ®D
LTE)RERELOMIcHEEEZS2RLLE BF
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XFR17.426.3ug/dl & BT B &, LGEET
379 HE11.923.60g/dl, 145 H11.3+2.7
wpg/dl, $2195H9.4+2.8,4g/dl THZIC KD
L7, BEE CIIRIEF10.742.3,g/dl,
$£3WH8.2+2.0ug/dl THEXHLFRL.
3. Co Quo * cholesterol L

L EREZEIC 31T 2 Co Qio - cholesterol Ho»
B a9 LIz Fig. 6 oIl Th 3,

METITEENEND0.4210.0912 8 L REH
TI30.4120. 12 25RO L h 720, $£35K
Hi2i30.3520. 11 FELMET 2L 72,

NVRZ 7 GETiE, BENBD Co Quo -
cholesterol ttiz VLDL 2y K&, k\wT
LDL, HDL DETH » 72, LHHEEDRED,
VLDL T2 E 3% B TRT T 2EMicdh - o8¢
BEEZRALNL -7, LDL T3 EENE
0.43+0.09ic* L T& 35% H0.34+0.13, &7
#H0.35+0.11, 51455 H0.34+0.09Nn &2 T
ABICETA2RLY, REBEELOKED
RlCiiZE#Bouh -7, HDL TR EELE
BIZEBD L L -7z,

% #®

M Co Quo (FEEHE TIZ VKT > 87 5H
IC—ENEEGTHAL T Y, LDLICidRL %
(&N, KTHDLIcE BRI N,
75 Mg I B T3 e B R BRI e T iE Co Quo
BEIEETHD, VEF 27 5E Co Quo
B2 1a B2 LDL Tt <s Y, bR
ENVE Tz VLDL o#iMEEic s -7, L2 b,
[Ta BYjc S4E L 72 S BB BB AR 28 12
BwTiz, LDL Toiin s HDL ToiEd»558
HeENL, ThLDERIBIELENENEN
NDE Y7 cholesterol G AF D /<8 — 2 HF
Co QunsficB Wil bAbnbZ tamLT
w3, BismE~mE Co QuiBEFEEL &
52U ELPOHEICALNS, PRSP
3 Co Quo WIRABE NEHZERRE Co QuoiREA*
NGy — s L N HEEZT, Tald
<3 LDL =% ¢, IIb% - VA& Tz VLDL i
%<, EpicNaB b iz HDLic 4%
Dole b BELTWS, &5IC, FIFENER
Ti3gEEn Co QuiBEIIMEFEB LY K >~

227 SEOWT B VT L, cholesterol BE
s DI AERIRERE 2R L Tz, Co QuoildfiRiE
g TcH Y, FRECIIBEL VRIS
THMIC F TIRAINTITCY, RRKEICLEK
NTEREINDD, FDLY TV /4 FRASHIZ
cholesterol & HBNEMMERIZH S Z L5 5H
NTWBIB28 | fodins T, VRS > 7 GHE
1281 5% Co QuoiE & cholesterol i & N4 75
27— DfELUE, Co QuadaiefEtn—IB
A cholesterol & E#ENEEF CHIEIZR N T3
b Lk,

LHEESCHEENRIE R L @FENE L D
121F, mFRR) KZ > 27 5@ Co QuoiEl
BTN iLEFEDO L 72, 227, SiEM
ELCHERIFO B T VL HEZER] & AuiEZER)
WOWTRIFB LR 21T 72, LHEETIR
Mm% Co Quoil I3 E 3MH TlkfEicEL2H
LBRICEEENEICE CHET 285421
72k, Z e LDL ) Co Quol B2 ik &
B2y —2 TELERL, BMEECIBWT
M= LDL > Co Quoil I LoBHTESE L1313
EHoBE2RL2, Ly L%ds, HDL @
Co QuiBEIZ LEEETIIRER 5 H219% H
DRI 2ITIRT T 2 0icx L T, BTt
REBH» LIEEE &) 2528 3KE TRIKE
Eoleh iReICHEMT 2EMERL ., L
EofERIE, GHEECKEENZEPICE W
TiiE Co QuiBEICEEIRI 5NAL 5T,
VK 2o 5HEIZ BT S Co Tz L
BRI ILERLTVSE, ZoE, MIF
Co Quon&h %3 LDL ¢ Co QuonEh % |- RIaR &
NTWBLIICRZ B, —F, LHEE L NE
L T2 CoQuunEEcETELRD L, B
BIEZRIC £ » T Co QuomHsrEicHignd 3
TEEMEE TR L T 3,

Co Quo - cholesterol feoWTHRETL 7245, =
AT H#n < Co Quo & cholesterol %5 [F &)
Mk LBV D 1205 THSB, CoQuo-
cholesterol iz VLDL TH&LAE L, R\ T
LDL, HDL ®NET# » 72, LEHIEEIC BT S
1miF<> LDL ¢ Co Quo +cholesterol i3 Co Qio
BECEICEMUL-BEL2RLZ. OB,
RIEBEOMICREERE RS Ao 20, &
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EHRICHL TRERRETL T, Zof
RITOHEEICEL T, miEFELLDL?CoQio
NEh %12 cholesterol D&Y E & —FL Tl
GibHdZ L ERLTwS, HDL ¢ Co Quo -
cholesterol ttix Co Qo & cholesterols & 4 i
WA F TIRHIL T 3720133 —%ED
% L -7z, SM0HIEE% " HDL-cholesterol
DEBZOWTOBRE D5 b, ERL2IL
HDL-cholesterol # #2a9ic flE L #14% H Z
TICHNR L 2% B LR I3 R <2 IcEEL TS 3
L& 1L T3, HDL-cholesterol &k Tid#a
BEETLLLLHEFRLBERL T2 LR
HELH DD TOBFIZRITHL D TlE %V,
L LZedss, ZokERis HDL Tit Co Quo
cholesterol B LEiE# ¢ 2 Z L& RL T 5,
Co QuoiBERLOBF & L T3, WA Co Quo
DARKIET, S EMYE Co Qo DB % /212N
KT, BEHB~0BRLEFELLNS, Al
By EORZEICE 5 TTy FFD Co Quo
BELSEDT B LI BEO0H2—4, il
Bt TCoQuiERBEINLNENT
HERKEBE L LI L ) cholesterol 4
BAHEINTH CoQnARIIRIEE TEE
BN EVIRE® L H 2% Iid Co Quo il
BEADEEIZOWTIIRFRTH S, CoQuoid
2har P TEFEERNO—BELTHaLN
T3, LHEEL FORELEEE»RE
LizbErIbarF)7ToBEIHEEZ 0P
NDCoQuABIEENEIENEZILNSE . ID
B2, LDL % %3 LDL £5&** % &EdH L C&IT
f, HDL » 52 BEDEC & 5 FHRBFRIC L
STEIFENB72HIC LDLR HDL (28T
Co Qu BENEH RS LNI=DH L,
—%, CoQuizighiamMBhERs+R > &
HEIL N T 533D 725, CoQuon—
HizHiE LAl L TR L NIER I NS DI
cholesterol * DEICEFE L 2DD b LAk,
iR 532NT EBRANIC A X DTEREIIR 2 #% L
TUHEE*REEES LLHNNCoQuE
PHLST B EBELTD, TELLERNY
24 X D EATRENRZ 88T L CF LR EEAL
TAMELE*R T BILHNI P2 FI TS
EicBWwTCoQuEBaBnET#ilnzrHEL

=

Twa, L2 L5 &7 Co QuaRILGEH N
ATPREELEe 2 ¥R T 2392 L RERNFAR
RyWET LD BEINRTEY, 61
LBERHENOBET 2 WET 297 L2LHEE
NRELZBRT I ELBEEN TS, L
BIEENZMEHLE A Tz mF Co QuaEd
HHY, Z0ICIZ L Y %< 0 CoQuo HUE
LENTWBTEEE Y H S, L LEds, O
BEECHRIBENREICIZ ) Ky o7 HE
ErAHTeEL S BKRICB T Co Quo oY
HEGICEAEI NS 2HICi F DML RENERIC
NRE L RZICBITIBENELICHRAZIND
LEIH ST,

S B

BHEMEEEICHITE CoQnlLhEELE
BT 2 EHMT, SHELHIEE - SHNRERCS
WTIE & ZFD ) RE 2275 E D Co Qo NE
BN REAICEEL, LToERLEL,

1) ENB T, CoQuis LDLIcKL %
CRiidnsz, BEMBCTE, nEBLC) R
& 75 Bl 5 Co Quo i# E Lcholesterol
BELEZENTICBWTECHEL TWwz,

2) BigmER T3, miEF Co Quo WEEIZ L
BESHMEENAHOAEIC L bLTHES
ko7, CoQuigEidlla® iz LDL THE
ic®¥mLTEsY), Ib®, NR i3 VLDL ¢%
WEEIZ B - 7 :

3) LERHEZE T, MiF s £ U LDL @ Co Quo
BEIEIRETERICHLZTRLED Lk
ICREHNBICE TEIE L72AY, HDL @ Co Qo
BERERD SFE2ME F TORICIRZ IS
PTEELRLI, 2O, CoQuo-cholesterol
Wizm#ETCIE$E 3%mBIc, LDL Ti3%3, 7,
WHRBICAEBELH &L, HDL Ti3F
A SN AP LYY (RAd P A

4) BEEETIE, mE CoQuiBEIZE3, 7
WHTHELHA %R L7z, HDL T3 %4 B
INIRETH 72D, EIHRATRELICEHS
L, REBEOMICERESRRLL.

INLOFERL), SHLEFEEICEL T,
mA e Co Quo & cholesterol 7% BFEEEIT L
7e#E% 3= &, LDL & HDL ic$i+ 2 CoQuo
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Studies on Conezyme Q Contents in Serum Lipoproteins
Part I. Changes in Coenzyme Qio Contents During the Course
of Myocardial Infarction and Cerebral Infarction
Nobuhito MINAMI
The Second Department of Internal Medicine, Okayama
University Medical School, Okayama, Japan

(Director : Prof. I. Kimura)

The distribution of coenzyme Qio (CoQio) in serum lipoprotein fractions was measured by
high-speed liquid chromatography during myocardial infarction and cerebral infarction. In
control subjects, the major part of CoQio was present in the LDL fraction, and the distribu-
tion of CoQuo was correlated with that of cholesterol. The CoQio level was related to the
phenotypes of hyperlipidemias: more CoQio was present in LDL in type IIa, and in VLDL in
types IIb and IV. In myocardial infarctions, the CoQio concentration decreased on the 3rd
day, then gradually returned to the initial level in the serum and LDL fraction, while it
decreased gradually untill the 21st day in the HDL fraction. The COQOi-cholesterol ratio
decreased on the 3rd day in serum, and on the 3rd, Tth and 14th days in the LDL fraction.
In contrast, there was no significant change in the HDL fraction. In cerebral infarctions,
the CoQio concentration decreased on the 3rd and 7th days in serum, and on the 3rd day in
the HDL fraction. These results suggest that part of the metabolism of CoQio is the same
as that of cholesterol in serum lipoproteins, and that CoQio is carried from LDL and HDL to
mitochondria-rich organs during repair.



