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Relationship of mitochondrial DNA 4977 bp deletion with severity and stability of coronary atherosclerosis
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[ABSTRACT] Objective: To investigate the relationship of mitochondrial DNA 4977 bp (mtDNA 4977) deletion in the periph-
eral blood with severity and stability of coronary atherosclerosis. Methods: We selected 90 unrelated patients with coronary ath-
erosclerotic heart disease (CAD) who were diagnosed by coronary angiography (CAG). The severity of pathological changes of
the coronary artery was assessed by the number of diseased coronary branches and Gensini score. The CAD patients were fur-
ther divided into subgroups according to the clinical types, the number of diseased coronary branches and Gensini score. Control
group included 60 healthy age-matched subjects. The relative amount of mtDNA 4977 deletion was determined using a nested
polymerase chain reaction (PCR) protocol. White blood cell (WBC) count, high sensitive C reactive protein (hsCRP), lipids
(TC, TG, LDL-C, HDL-C), plasma glucose (FPG, 2hPG), blood pressure (SBP, DBP) and body mass index (BMI) were all
measured. The information on age., sex and medical histories, including smoking status, hypertension and diabetes mellitus,
were obtained in all subjects. Clinical parameters, biochemical indicators, the incidence and relative amount of mtDNA 4977 de-
letion were compared between the subgroups; the correlation coefficients of mtDNA 4977 relative amount with WBC count,
hsCRP and other conventional risk factors for CAD were calculated. Results: The incidence and relative amount of mtDNA 4977
deletion in the peripheral blood in CAD patients were significantly higher than those in the controls (P<C0.01). No significant
differences were found in the incidence and relative amount of mtDNA 4977 deletion between patients with angina pectoris and
acute myocardial infarction (P>>0.05). MtDNA 4977 deletion incidence and relative amount increased with the increase of dis-

eased coronary branches and Gensini score. In CAD patients mtDNA 4977 deletion relative amount was positively correlated with
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the number of diseased coronary branches and Gensini score(P<C0. 01) . not correlated with WBC count and hsCRP. Conclusion

Peripheral blood mtDNA 4977 deletion can be used to predict the severity of coronary atherosclerosis, though it is not associated

with the stability of pathological changes of the coronary artery.
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4977 T8, S T W A A X F B A B mtDNA 1
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DNA E AR , 200 pmol/L ANTPs, 10 £ 52 i 2% #h
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q R, 94 IR0 25 2 A7 500 19 H 35 Wilcoxon £
SRR, 2 A TR] D A 4 A B 19 R T Kruskal-
Wallis H K 5 . 22 21 18] 0 2 53 455 B0 06 75 95 L 38
Nemenyi iER 5, THECH B LT o Ko g, 21>
REA R0 7 P LB o 3 00k, AH O 43 BT R
Pearson HZkAH,
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2.1 CAD5xrma—fxls /x4 CAD 4N
AL I OB R 45 L SBP L DBP., TG, FPG,
2hPG . WBC K& hsCRP & % & F X 41, HDL-C &
FART X R4 (P<<0.05 8 0.0, WL#E 1,
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Tab 1 Clinical characteristics of the study population
Grou Age Gender BMI Smoking Hypertension Diabetes SBP DBP
sroup (year)  (Male/female) (kg m ?) [(n(%)] [(n(%)] (n(%)] p/mmHg p/mmHg
Control(n=60) 56.34+8.8 36/24 23.7%3.1 2(3.3) 000) 000 118+18 74.7£9.9
CAD(n=90) 58.3%9.8 53/37 23.9+3.1 32(35.6) " * 51(56.7) " 24(26.7) " " 134+20.1"* 79.14+12.9*
TC TG LDL-C HDL-C FPG 2hPG WBC hsCRP
Group cg/(mmol «  cp/(mmol »  c¢p/(mmol +  ¢p/(mmol « cg/(mmol * cg/(mmol * (X 10“//L) on/(mg +
L b L b LY LY L LD LH
Control(n=60) 4.82+0.76 1.4440.51 3.02+0.74 1.37%£0. 24 4.9(4.5/5.6) 7.6(7.3/8.2) 5.60+1.18 0.87+£0.59
CAD(=90) 4,864+1.03 1.7640.96* 3.05+0.95 1.214+0.28" " 5.2(4.8/6.3)* * 8.2(7.6/9.5)* * 6.574+2.25** 2.69+2,10" "

CAD: Coronary atherosclerotic heart disease; BMI; Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; TC: To-

tal cholesterol; TG Triglyceride; HDL-C:

High density lipoprotein-cholesterol; LDL-C;

Low density lipoprotein-cholesterol; FPG: Fasting

plasma glucose; 2hPG: Two-hour plasma glucose. 1 mmHg=0. 133 kPa. * P<C0. 05, * * P<C0. 01 ws control group
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Fig 1 Agarose gel electrophoresis of PCR products

M: Marker;1-4,6: The co-amplification product:the upper band (326
bp) represents wild-type mtDNA; the lower band (301 bp) repre-
sents mtDNA 4977;5, 7. The lower band is absent, indicating that

there is hardly any mtDNA 4977
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Fig 2 Relative amount of mtDNA 4977 deletion
in blood samples of CAD patients and controls
** P<0.01 ws control;z=£s
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% 2 CAD A5 HBBA mtDNA 4977 &K % £ R L&
Tab 2 Comparison of mtDNA 4977 deletion

incidence in CAD patients and controls

Deletion No deletion Deletion

Group N

(n) (n) incidence( %)
Control 60 5 55 8.33
CAD 90 29 61 32,22
Total 150 34 116 26. 67

** P<20.01 wvs control group

A mtDNA 4977 $ 4] 35 5 0 mtDNA 4977
i 20 AE 578 SRR Gensini B4 ¥ BUAF 7E B 35 22
S (P<20.01), F 411 WBC M hsCRP JC i % 2% 5
(£ 3), MtDNA 4977 2 K A= 28 Fi AR X 4t 78
AP 4R AMI 41 [0 JC i 25 22 5], FL Bk & AR S R AH
o 5 B 78 S BRI Geensind AR 23 BY 38 i 3% 45 T
i (P<<0. 05 5 0. 01) ; WBC #1 hsCRP 7 AMI 4 #%¢
AP 41 8 3 T+ (P<<0. 01) ;{H WBC il hsCRP 7 4%
SR B 5 U AL JE B 3 25 5 (R ),

CAD 40 mtDNA 4977 2 41 XF B i 5 0% 28

B Gensini B4 2 B B 1FE M 56 (- = 0. 650,
P<<0.01;r=0. 683, P<C0.01),5 WBC i %k,
hsCRP JoAH &1k (»=0. 150, P>>0. 05; r=10. 039,
P>0.05),

R 3 FEFL mtDNA 4977 BB LK EE LR

Tab 3 Comparison of prameters between CAD patients

with and without mtDNA 4977 deletion

Patients with
mtDNA 4977
deletion(n=29)

Patients without
mtDNA 4977
deletion(n=61)

Parameter

WBC (X10°/L) 6.62+2.37 6.48+2.01
hsCRP pp/(mg * LY 2.5141.85 3.07+2.53
Vessel[n (%)]
One-vessel 29(47.5) 3(10. 3)
Two-vessel 22(36.1) 6(20.7)
Three-vessel 10(16. 4) 20(69.0)
Gensini score[n (%)]
0<score<C20 22(36. 1) 0C0)
20<Cscore<_40 25(41.0) 1(3.4)
Score—=40 14(23.0) 28(96. 6)

R4 RFPEOFIERER E KIS E X Gensini 55 H mtDNA 4977 52 5K 89 bb 52
Tab 4 Comparison of mtDNA 4977 deletion in CAD patients among subgroups

Group N WI?L: / hsCRP » ' mtDNA 4977 dclotionl
(X107/L) ep/(mg+ L71) Deletion[ n( %) ] Relative amount

Clinical type

AP 66 5.9041.52 2.27+1.98 22(33.33) 0.08940. 146

AMI 24 8.4242.86" 3.84+2.01"" 7(29.17) 0.064=40. 107
Vessel

One-vessel 32 6.92+2.40 3.3442.30 3(9.38) 0.01540. 047

Two-vessel 28 6.6242.65 1.87£1. 3244 6(21.43)4 0.048+0.095%4

Three-vessel 30 6.1641.59 2.76+2. 254 20(66.67)AA 0.186+0. 17044
Gensini score

0<Tscore<C20 22 6.00+1.72 2.57+1.74 1(4.55) 0.01840. 040

20<score<_40 26 6.57+2.31 2.9242.12 6(23.08)H 0.062+0. 810

Score=40 42 6.88+2. 44 2.61+2.27 28(66, 67)HLmm 0.17140. 1550 /mm

AP: Angina pectoris; AMI; Acute myocardial infarction. * * P<C0.01 vs AP;% P<<0. 05, £4 P<C0. 01 ws one-vessel; 4 P<C0.05, A4 P<0.01
vs two-vessel; D P<C0. 05, PHP<0. 01 vs 0<score< 20 ;®®P<0, 01 vs 20<score<_40
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HEHEAPER 37 DARH L H—FKE S C MM
—4E & G E BN AT g A A B Rk (OX-
PHOS K FR 4 NP G YR 13 WAL LI K&
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Ht A% 26 i T 9 PE L O OXPHOS i 72 2 4t 38 Ji
Mk, Ktk mtDNA 568 &8 AQ % VA 60, MtD-
NA 4977 @2k 548 S N 2E mtDNA 2l 228 1y 35 38 2
A, 5 % i OXPHOS A& & 1 4% i K 3% 35 32 4 AH
KK, MtDNA 4977 2k K38 i 13 MR T
HI(ACC TCC CTC ACC A) M , 4 iy — 26 3L [H {1y
i = BEMRMLT 6 F1 8 Al it 3R C AL [T Sk R
M, I A 1 O 4R 3. 4.5 .6 T,

Bl S50 I PRI AT 9 2 B 58 & W] mtDNA $ii
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5 AS I3, CAD B #H AS BE LA Il 41 i v A7 7
3 mtDNA 4977 #2822 48, mtDNA 4977 2k
A 3 K AR B30 B I v A I R DG TR A £t 5 X B
. MtDNA 4977 §R7E CAD %Ki L i & &
ZMEA . mtDNA #5145 B E LT AS % & ik
e,

HATIA R mtDNA 62 78 56 4R 3h bk ks #1516 &
Az HLAR R 2 mtDNA i = {540 M 41 28 11 R
M PUAAAE ZHLH 25 5 52 81 5A A i 2 T
T 240 M S B 1 S AR R L OXPHOS i 2 52 410
il 3 S0 A H S A B T AR A Ak T R e
MR HLVE MR AR 0 R L S 3 miDNA 4 it & A R
A0 MtDNA 51405 5 4 i OXPHOS 18 £ 19 #% %
PR 11 22 3K 52 0 AH G Ik 43 97 0 S B0 R 1K BT W 1)
REZ 4. ATP & BURT Ca®™ 3h 25 52 3 B 38
HE— g R KR REZ B, R B, AR
BB L MR R b e 2D B P G I
JE B AR 11 ST R o R B e Bl R A 8 5 o 4
PR A8 05 I ST T UL 200 4 R O T D R 4 2
BiFIIRFE AR 3 AS 19 & A2, MDNA 2845 1) 25
HAE OXPHOS B i, JE OB R,

ARG B, 2R IE I | I B | o A S AR 4 A
B R mtDNA 4977 SR 520 5 . CAD 4145
I mtDNA 4977 2 AH X EE A7) 8 2% = 1IE 5 X 1]
4, IR 5 ks 22 SRS N A Gensini B2 43 34 0
MF &, A mtDNA 4977 Htk B # 5 & mtDNA
4977 HR O TEN AL SR Gensini B8 B AF A
BFEZES ,CAD H ¥ mtDNA 4977 B2 A% 5 & 5
978 2 BN Gensini FR43 58 0 8 IE A0 56, # B mtD-
NA 4977 5 55681k 3h bk i B 8 4k & A= HL A
1M H o mtDNA 4977 B2 At H5 e 58 S bt 56 ik s 25 11
PR

WBC #il hsCRP & 2 AR 55 5 1% R 58 R b
AW R e WK R A TR R L R TR R S
AS BEH R ER E ML ] T CAD W fa i 43 20,
AWFFE R WBC M hsCRP 78 AMI 21 B 235 T AP
4,3 mtDNA 4977 Bk & Az 22 R AH XA AE AP
A AMI P40 8] JC . 3% 22 5] ; WBC Al hsCRP 7E A

mtDNA 4977 §2% 8% 56 mtDNA 4977 2k B %
8] JC i % 22 ], CAD 20 mtDNA 4977 k2 4 %%
5 WBC it %, hsCRP J& 1 36 1, 3 Bl mtDNA
4977 BRI EE S CAD 5 B A8 e 6 o6, K
I, E5 WBC il hsCRP R[], A& 5l O i 20k B Bt
bR EY S5 T 8sh ks R .

B2 mtDNA 4977 it 5 56 ik A8 1) = AR
FEA O, e T 56 Ik A8 1 7 AR BE L 5 CAD i ik
AR EETT X . S5 TH ASIERM.
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