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Relationship between mitochondrial coupling factor 6 and degree of intimal hyperplasia after percutaneous
coronary intervention
ZHENG Hua-feng

(Department of Cardiology, Peking University Shenzhen Hospital, Shenzhen, Guangdong 518000, China)
Abstract;: Objectives To investigate the variation of mitochondrial coupling factor 6 (CF6) in patients with coronary
heart disease after percutaneous coronary intervention (PCI) and explore the relationship between the degree of intimal
hyperplasia and peak expression of CF6 in 12 months’ follow-up. Methods Totally 30 patients with coronary heart
disease meeting the inclusion criteria were included in this study. Concentrations of peripheral blood CF6 and 6-keto-
prostaglandin Flao (PGFla) were detected by radioimmunoassay before and immediately after angiography, before and
immediately after PCI, as well as 1 day, 3 days and 7 days after PCI. We detected plasma concentrations of CF6 and 6-
keto- PGFla in the same way after followed-up for 12 months, and intravenous ultrasound (IVUS) was used to detect
coronary intimal hyperplasia. Results Plasma concentration of CF6 in patients with coronary heart disease increased
significantly instantly after PCI compared with that of the pre-operation [ (216.75+14.40) pg/mL vs. (231.75%13.2) pg/mL,
P<0.05], reached the peak level 1 day after PCI [ (263.2+14.08) pg/mL,P<0.05], declined in 3 days [ (239.75+
13.20) pg/mL, P<0.05] and returned to the pre-angiography level in 7 days [ (222.6+15.04) pg/mL,P>0.05]. 6-keto-
PGFlo was negatively correlated with plasma concentration of CF6 (r=-0.679, P<0.05). In 12 months’ follow-up after
surgery, plasma concentration of CF6 was (222.05+14.92) pg/mL, plasma concentration of 6-keto-PGFla was (24.05+
2.64)pg/mL, and thickness of intimal hyperplasia was (159+0.015) mm. Thickness of intimal hyperplasia was positively
correlated with peak level of plasma CF6 after PCI (r=0.819,P<0.05), and negatively correlated with peak level of
plasma 6-keto-PGFla (r=-0.797,P<0.05). Conclusions Concentration of CF6 in patients with coronary heart disease

YEZ B A BRI (1980~ ), B, TIRBEIT, R T 1A A /LI B9 ATRIT .



IS EE IR A 2015 1 HEB 2155 1 ]

.29 .

increases significantly after PCI, reaches the peak level 1 day after PCI, declines in 3 days and returns to the baseline

level 7 days after PCI.  6-keto-PGFla is negatively correlated with plasma concentration of CF6. Thickness of intimal

hyperplasia is positively correlated with peak level of CF6. The higher peak level of CF6 is, the more severe intimal

hyperplasia is.

Key words: coronary heart disease; percutaneous coronary intervention; intimal proliferation; mitochondrial coupling

factor-6

25 [ K B Bk /- A (percutaneous coronary
intervention, PCI) TEIT IR TT TR B KR FERE AL
PEOIER GO NEZENF R —, EREH
FEAR TR O B RS, R T B HIIIE IR
SER, AT O S Y AR T B M T
TERTA, B, SZZAUEA G HMERA R
PCI AT I TR R R, NIRRT 5 5
WNHEREFERVIN LR, 20T RAGk
IAMEIREE T 6 (coupling factor 6 , CF6) N K2 41l fz
B4R R SRR IR B EIAR R 22 FHENICF6
EINYSGibas-Alnpapseadiiliapa = gillkilial:opzilsz-Aln!
NI R8T, BRGNS 288 A 5 3 CF6
IR AR R S RE T N IEETE 8 &

1 #FRAnAE

1.1 —EEE

AR E A 2012 6 A% 2013 4 12 A
ATEIL R FEINER TR, 1M A 2 E kG A
TERI R 30 (9], 52444508 Xience V 5728, Hp 5
22 B, 4 8 5], (64.6+7.3) % | Il 130/70 mm Hg
(1 mm Hg=0.133 kPa), HEB IR ™ B IFAT
B IDREAR 4 HriTiEsh I | I A GRS 18
PEBR ZEE IR, 2 30 B W IR N
8 B, m s IIE 12 B, 55 s B R R 5 13 1,
R 19 61, Horh REERLOERE 21 B, Fa g A0
298 9 ), 1ERE N SCHR AR RS AR Bl
U E B IR %DS=50% H < 100%, H O ALFE
HEVEKE (thrombolysis in myocardial infarction , TIMI)
fMim= 1 %, HRASE B IRAKIE R (QCA )
e R K ER (Dmax)= 225mm H < 3.75mm, )
FRASE B IR Sk SIS R EE AT < 24 mm,
1.2 WG MLEIEFR

NIEEE T AR B TS AR, E#A
JaRIZ), ZBEEARERIZ] KRG 1 d K5 3d,
ARIG 7 d SR FHEGEEK I 2 mL, WE BT TR 1%
FARIEAER NPT A B OLLL 2 000~3 000 r/min
B0 20 min, W28 G, B T -70Co&HF N RF

& R 5 N Cre J 6-Hi- R S1IBR
% Fla (prostaglandin Fla, PGFla) UK FE; 12 4>
HIEx BEETHDT, BERELR cFe I 6-
Fil-PGF 1o TREE T AL A ABEE 1T M
IEAr R EAOE)E ORE R s O
IS ERFRE, X EEATERSIEEE
&, N A N 75 (intravenous ultrasound , IVUS)
S PR AR 1B O,
1.3 ZEIEoHT

I 00T SPSS 18.0 FRIAFALEE, HHE PR
(w+s) FR, A ZRILLERRE N ¢ K255 . BE TRk
Bk NIEAE R 513 CF6 ) 6-fii-PGF1a I E
TR 2 [EIRE SR OC A IZRIEIA, DL P<0.05 A%
SAEGITFEN,

2 & R

2.1 BENMEEERLER
BEVMESEEILENE 1, H, Kaj
TIMI Hiyms MR B 70.0% .,

x1 BENNEEXELREE (n(%)]
ME S TR n=30
SR AR I
b2 14(46.7)
[mliE =2 7(23.3)
FEIR Bk 9(30.0)
RBT TIMT L7745 2%
0~ 1% 3(10.0)
I 2 6(20.0)
Mm% 21(70.0)

22 BEAREANEDN 2 MEEHNNEEEER
TR

BERNEZIS 12 A~ AR5 B 05 1S 5
EROPTEERIE, FEE 2,
2.3 BEEEAHEARNREANMDE CF6 &
6-BA-PGF 1o IREFELER

B PCLATT IBERIZIM CF6 IR E s iE /i



- 30 - South China Journal of Cardiovascular Diseases, January 2015, Vol 21, No 1
*2 BEARRNZS R4 ARINNLEEXESE 2000
FMERILE [Xss5] ’
% A KB A ABM P 2500,
n 30 30 =
7K /mm 23.4x3.7 - - p—
p S
SZHEE/mm 3.20.4 - - =
ZEMEHE/mm 3.240.6 31204  0.789 & 1500l
TN NERE R /mm 3.120.4 2.7:03  0.068 B
BRAER/ % 0.8+0.4 5.6+2.6 0.012 ©
10.00 1
$S FIERUE 1 TAEIEE 3 d BRI, ]

(B T ERTACE 7 d BT DARE 1Rk
ey B PCLATT G RIZIM K 6-Fi-PGFla IR
T, ARG 1 dBERIRIK, 3 dERA S
(ERTFEERTIACE 7 d IRE E1EEHIACE, B
& PCLIAIT )G AAEHR B M IE cre M 6 -
PGFla WIS ELZE 3 Al 1,

260.0 1

B
S
=3

CF6 ¥ (pg/mL)
[
S
(=}

200.00

T T T T T T
WA PCAYFIREIZI PCIYAYTIS 1d PCIYAYTIS 3d PCIIAJFIR 7d PCLIASFIR ly
P ]

B 1 2=3EFEPCIETHIEARBNESNME CF6 iKE

24 FHEAFMME CF6 WES 6-Fi-PGFla
W EHIFE R HTEE R

PCIL /AT IR I CF6 WKES 6-Fi-PGFla I
FEEI IR A (r=0.679,P<0.05), BEEII
CF6 IR RIS | 122 6-Fi-PGF 1o W EERFAR, THL
2,
2.5 WEMAERENES PCIAT/EIHK CF6
X 6-Hil-PGF1a IEEIR EIFER OISR

12 /™ ARSI, B IVUS IE RN IR & T e

3 BEPCIEBITHEARERBE S CF6 & 6-EI-PGFla ik E L5

20000 22000 24000 26000 28000  300.00
CF6 ¥ (pg/mL)

B2 RFMIE 6-F-PGFla RES CF6 iRERXES
e = B (r=0.679, P<0.05)

FRIEILEE 4, BB I ZUNEEE RTINS AE R A
(1.1820.15)mm, NEHFAA (1.1120.89)mm?, &
PR R A R EE RN IR AL T RS PCL BT G 3%
CF6 g8 Ik B IEAH S (r=0.819, P<0.05) , PCI /A9 T 5
% CF6 e, N AR S| ] 3,

#x4 1247 ABEHR IVUS MERNRESTER [mm?]

I H 12 /> HBE T
n 30
T2 22 YN AR B SRR FR (EEM) 14.84+3.10
TS5 Y N L S T AR 9.06+2.21
SIS IE SN AR B SR T A 11.1422.89
LB PRE R (LA) 10.68+3.80
S FEHR 6.63 +1.82
SEARGL SR D AR L £ T AR 13.55+3.44
T BEHER 6.77+1.97
BN IEHER 1.11+0.89
3 i i

CF6 TEARNE TN & Bl , A TR N 2 P2 21
i HULOD LR & B s, B N i hE
WEEFEEMN CF6, ZIEEAH CF6 1 EZRIE 2
— sl ORGSR TR H ORI CF6 K
FEE S ZRE ANRIGRIZI ARG 1d ARG 3 d B

[x+s,pg-mL™]

i H AHI ARIGRIZ] AR 1d UNEER AR 74d ARJE 15
CF6 216.75+14.40 231.75£13.20°  263.2+14.08" 239.75+13.20" 222.6+15.04 222.05+14.92
6-Fii-PGFla 23.10+1.46 19.75+2.64 13.40+3.28" 18.40+3.52* 22.70+2.76 24.05+2.64

. 5ARAIELER, *P<0.05



IS EE IR A 2015 1 HEB 2155 1 ]

.31 -

0.220- . °
0.200- o o ®

0.180 .

AIEERE (mm)
= o
s 8
L ]

0.1204 .

0.100- L .

0.080-

240.00 25000  260.00 27000  280.00  290.00
CF6 ¥ (pg/ml)

B3 HEEEEES PCIEfFEM3E CF6 IEEIKER
Hxo e =B (r=0.819,P<0.05)

EARTEHB S ES, BERE 1 diKE
RAZNEE, ARG 3 d  TUIRE ERGR1Z)
7K, RIGE 7 RO 2 537 4408 A KT —
Y, XMAAEA R RE R S U A
AR A I N B2 RO R 15 5 L Dh RE Y [0S | &
E PN B2 AR AR ERITI 5 CR6 B8Rl A, tbAh,
YHREIRSE T, MR B 0 s DL A B 4 i
(IR . W% — RIS AR T DL T 5
CF6 BIRERCA ML)

SO0, PGI2 & B 2 N IR PR 9 0 5T Sk
JiT, CF6 & 24 R I ME— I INTRYE PGI2 & B
INHEIAF-, HEANEMEEER Cre BRI
FEEE SYIN S HEINRR A — 2L, CF6 IR B s
PGI2 I FE B AR | PGI2 AR L [A) 22 /Y & B T CF6
W AR AL, PCI2 IR E AR Z |, A A5 3 min

RERTRLeAIsT 0, 1M 6-Bi-PCF1a /2 B HIFE
RO RIS =¥, B AR 5T SR ARG I 3 6 — Al -

PGFlo MR EESRAIFEAINT PGI2 HOIREE  th s E—2
HEIIE T CF6 HIIKEEAS /L5 PCLiBIT RN ERE A
KA,

gr BRIk | A N 24 B B VIR OBk E AR

R ) CF6 Rk S, 1fy PGI2 RIS O RI5~H
6-Mi-PGFla IR AT, T2 T NREE SRR
Inom, Mo NIEREE AR, R, MBI A= 1Y
BREEIH S5 CF6 M 6-Hi-PCGFla IEEIKE
HE WX KR, LA EE I CF6 K 6-
Bl —PGF 1o 1§ {E IR B >k ] DL R A B PCT VA
7 R N B A OREFE RN AR TR S O fa e, TR
TIPS CF6 M 6-Fd-PGF 1o AT FF1, MIifmik
/D PCLIGTT TR AR K A=

S 3k

[1] OSANAI T, MAGOTA K, TANAKA M, et al. Intracellular
signaling for vasoconstrictor coupling factor 6: Novel function of
beta-subunit of atp synthase as receptor[ J]. Hypertension, 2005,
46(5): 1140-1146.

[2] TANAKA M, OSANAIT, MURAKAMIR, etal. Effect of
vasoconstrictor coupling factor 6 on gene expression profile in
human vascular endothelial cells: Enhanced release of
asymmetric dimethylarginine [J]. J Hypertens, 2006, 24(3) .
489-497.

[3] TZIMAE,
mechanosensory complex that mediates the endothelial cell
response to fluid shear stress [J]. Nature, 2005, 437(7057):
426-431.

[4] KUMAGAI A, OSANAI T, KATOH C, et al. Coupling factor 6

IRANI-TEHRANI M, KIOSSES W B, etal. A

downregulates platelet endothelial cell adhesion molecule-1 via
c-src activation and acts as a proatherogenic molecule[ J]. Athero-
sclerosis, 2008, 200(1): 45-50.

[5] HIGUTI T, TSURUMI C, KAWAMURA Y, et al. Molecular
cloning of DNA for the import precursor of human coupling
factor 6 of H(+)—ATP synthase in mitochondria[J]. Biochem
Biophys Res Commun, 1991, 178(2): 793-799.

[6] OSANAIT, OKADA S, SIRATO K, et al. Mitochondrial
coupling factor 6 is present on the surface of human vascular
endothelial cells and is released by shear stress[J]. Circulation,
2001, 104(25) . 3132-3136.

[7] TOMITA H, OSANAI T, TOKI T, et al. Troglitazone and 15-
deoxy -delta ( 12, 14 ) -prostaglandin J2 inhibit shear-induced
coupling factor 6 release in endothelial cells[J]. Cardiovasc Res,
2005, 67(1): 134-141.

(WeFs B A . 2014-01-02)



