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[FE] HM BFRKIMEES (cardiopulmonary bypass, CPB) .0 N BT 7R 8 34 FEI R 11 1 2% 4 27 DNA ( circulating
cell-free DNA, cf-DNA) ¥ EAR (b B F A F1 5 I B e RO LS RE M AR AL LI PR 2 Yo T IR4E 2012 4F 9 H &
12 JAEABEC A SR CPB N A7.0 A BT AR BYAEBE 8 25 B (B4 13 6], Zobk 12 1)), SIR 3l Dk ok A A Ak 1 . s
B 13 B[ AT5AIRBIIKFERT TR (coronary artery bypass graft, CABG) , Bl CABG 41 ] ; KUl PE 28 B 3 Bl lGIFpk 45 56 P AN
AR 12 B[ A7 ZHRHE B F2 B ik SUE R (double valve replacement, DVR) , Bl DVR 21 |, SR A2 & HIIK I AR A, X JiF
) Bt WLBEHS R A TAGIN , IR FH 62 it PCR X I 3E 7 of-DNA gEFTARXT B R . 855  CABG 411 DVR 47 AR
I DNA 7 S R4 T BT ] A T3 3, 5% T e Mk ik B85, RS 48 h INB 20 R I (HAT & THE AT, CABG 4R J5 3
cfDNA BBERF[E] FFE DVR 412 & (P <0.05) , CABG 201 DVR 2R J5 24 h I3 cf-DNA 254k 5 8 # BT R MR E A
FIAEAL B EAA R (P <0.01) . &5 13K of-DNA 7EWEIMRSMEIR T M5 HLIA SZ 45088 BE DL K T000 I B 5 A R S 10U 7 ThT
e A EEE N,
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Perioperative changes of plasma circulating cell-free DNA in patients with coronary

artery bypass graft and double valve replacement under cardiopulmonary bypass
Huang Jing, Xiao Yingbin (Center of Cardiovascular Surgery, Xingiao Hospital, Third Military Medical University, Chongging 400037,
China)

[ Abstract | Objective To examine the changes of the concentration of plasma circulating cell-free
DNA (cf-DNA) during cardiopulmonary bypass ( CPB) open-heart surgery, and the changes of hepatic func-
tion, renal function and myocardial enzymes before and after operation, and to explore the significance. Meth-
ods Twenty-five patients admitted in our hospital from September 2012 to December 2012 were enrolled.
Thirteen patients with coronary artery disease underwent coronary artery bypass graft (CABG) were enrolled as
a CABG group and 12 patients with rheumatic heart disease underwent double valve replacement ( DVR) were
enrolled as a DVR group. Venous blood was collected for the determination of hepatic function, renal function
and myocardial enzymes, and plasma cf-DNA was detected by fluorescent semi-quantitative PCR. Results
The concentration of plasma cf-DNA was elevated significantly during CPB in both groups, it peaked at the end
of CPB, and decreased along with time extending. However, the concentration of plasma cf-DNA at 48 h after
operation was still higher than that before CPB. The decrease of plasma c¢f-DNA in the CABG group was signifi-
cantly faster than that in the DVR group (P <0.05). The changes of plasma cf-DNA before and after operation
were significantly correlated with total bilirubin and urea nitrogen (P <0.01). Conclusion Plasma cf-DNA
can monitor the injury of patients during CPB, and may be a valuable marker for the diagnosis and prediction of
CPB complications.
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P e B REAR 4t {8 H Al 35 A AR 4 1 T
VNEEI-2n 3 N st chi W= N =N E a1 E iR 7 14
cf-DNA J&—FpE 20 5 S0 T AH G Fa bR, v LLH
SR R 1R 22950 B TS, an ek O B AR R
O MR M i Bg DNA ZKSF Y w5 -5 0145
R R G A F E RRE AH OE, KFY
f-DNA FUUR G G R ER e s, IF 2R, 6
TR T R M G L R L b Tk 2
TR G E FIBI A5 452 45 ol 0 1) K ILIRE of-DNA 77
TEARFIPE BB 2 ) L AR WF S8 2 6 A AN BR T T
AIRBHFKFEF T AR (coronary artery bypass graft, CABG)
N3 K 3 2 ik e A& 45 R ((double valve replace-
ment, DVR) FAR 4 BIAR I LK PG DNA ( circulating
cell-free DNA, cf-DNA) #Ef7 40N & &, UL M B3 CPB
FARHTE D RO RbR SR, 5 e CPB
FRI A A8 5 13K of-DNA A2 Ak iyl PR S

1 M&5H%

L1 ARt

ARAFTEALL R H 2012 529 - 12 H TR BE B O 158 Fh
FL25 ] CPB .0 N B FARAEBE B . I AARUE: LT AE
I ~ Vg, $7E CPB TAT DN EM FAREE . HERARE: &
IR AT D RN 2 FOBE I FE 5 B PR IR,
HMEHARNE TG R IFEBAEREN. AFRZE =F
BE R BE B A B 22 2 i IE 1

YA 25 ] g3 bR ks R Ak O s 283513 491]
PR S X 3 RO PRI AN 4 S8 3 12 1)) . R B
FART ARG 2 A, IR Ik E R A2 (coronary artery by-
pass graft, CABG) 13 (il {4 1% (54. 23 £ 13.10) %, (R T 5 5L
(23.38 £2.28) ,CPB ] (136.92 +20. 87 ) min, - 3 ik
TERUE e 2H (double valve replacement, DVR) 4E % (43. 42 +
6.34) % RFFEEL(21.08 +2.24) ,CPB [} [a] (140. 33 +17.73) min
12 i 5 2, A P9 R B A B X R, BIDAR i B R e 45 ) ] 5 1 3¢
cf-DNAE H AR 5 AR BT T X . FARBTEREHE 2K
G RBEHAT , G B E U0 A, 5 RS AR SMIBER
1.2 314kt

PEIUE KR GAPDH 1R i3 of-DNA 7K - 3028 i 21
T, SR LR 478053t R 514 : gapdhFO1,5"-GAAG-
GTGAAGGTCGGAGTC-3", gapdhRO1, 5'-GAAGATGGTGATGG-
GATTTC-3', 7= i B¢ K7\ 210 bp,
1.3 #ARE

B CPBORHT E S IKIEE T HALAT P | h HEHL 2 h
ERTRAS RS RS 24 h( 5 ARJEFE Defe A A R AR 4 ) 48 h
Frk 4% 2 mL, EDTA $1#E,3 000 r/min 5.0 10 min, W B 3
F 1.5 mL B0 9,16 000 r/min 2.0 10 min, W F 2 TC4H
I 200 pl,  FIREAES BAEIRACR TS 2 h N SERK.
1.4 23 cf-DNA #4932 B ot im)|

fdt F Tiangen 23 R A T R K 2H DNA S8 U7 & X il

H of-DNA JE 47 $2 W, $2 007 125 4% 50 & ud W1 5 617, ABI
7500 itk PCR A AT EDNA MEFAINTE Bt 44
ARER 3 W VKRR UWT : BARFL25 pL: 2.5 x Real Master-
Mix 55 20 x SYBR solution JEA&¥ :11.25 pL, GAPDH | 5]
P41 pl, M3 of-DNA #i4R :2 pL, M2tk 2 25 pl, [R5
5195 CHIASE 5 min, 95 CAEME 30 5,56 CiR 4k 30 5,72 C
FEAH 1 min, 3k 35 AMEFR, 1E 72 CMEDOLE . T IARIMER
S0 ) L YRR R A S, T A B i e LR A SUE AT R AE < B IE
{H = SEIME > ARATLLA0AE AR S 2T 4 AR
1.5 ZREHE

RIUEE AT ARG 24 h F K bR A 4 B 34450
SR 58 ALT (AST SUIHZLFR PR R A JIUBF R R . CK-MB | JL4L
HEAMPESER 45,
1.6 %itso

13 of-DNA Z55FURH 27429 R, BrA B R FHGe T4k
SPSS 18.0 737, IEZS /M AT BERER ] « £ 5 38, ARIE I
A5 BT B R R b s B (25% 43150 %K, T5% 434 K0 Feow .
CABG 211 DVR 4 AL [ A [R5 of-DNA & FECR
MSZREAS Wilcoxon A6z 86, 2H A5 3t 4% I 1) 5 5 e Ui RS
24 b GG SEHE AT 24 h AT 48 b FA NI I 2
JUUBEE S Al LR B X AEAS (1 Wilcoxon #545, FAHT 5 AT
B2 O LB 5 of-DNA B AL AR DCHE R ] Spearman K AH G
I3H

2 #R

2.1 24 FERHEL

CABG 4 F-34F% K AR B 4534 F DVR 44 (P A5 51 K
P=0.016,P =0.018),CABG £ Il DVR 20 2 [ %% 3 it 18] JC 46
eE2E (P =0.065) , CABG #H1 DVR 4HiE 35 & H BLsE T
i, DVR ZHAJ5 H B 2 BIF DI REA 45, CABG 415E W J6 3t &
2.2 2@ BFE R ALE f-DNA 72 T AL

M A LLE B sE 53 of-DNA MIXHE B35 = T
HWAT(P <0.01) , R J5 24 h 13K cf-DNA FXTE &K T4
TS (P <0.01) , L3 of-DNA {5 5 DI i TF 4 78 i 1
1, BEGTR A AR B, A 5 B B ] R, (R4S w8 T3 i
CABG 411 DVR 4 7€ CPB FAR il 3% cf-DNA X} & & 451k
BAGIT 25 (P >0.05),1fi il 3¢ of-DNA 7E AR J5 24 h Al
48 h AL B S 2 L (P<0.05,% 1),
2.3 2WBHEF ARG EARE AT ED T

5 ARRAH ., CABG 41} DVR 4117y CK-MB A JIB 21 2 & bR
HAAAE B R (P <0.01), CABG 41 K& DVR AN ®EH
KUsEE A | ¥A72E40(P <0.01,P <0.05) ,2 ZH#Y ALT (& 4B
T BAE(P>0.05,%2),
2.4 2MBERE24 0T VEHE AR ED T

B cf-DNA #9485 M 5-HF

CABG 41 % DVR 5 AR5 24 h B ARLT Z AR5 1 2
cf-DNA ZE4k 25 (EAH G (P <0.01) ,CABG B HEWIRRA S
M3 cf-DNA 5 (A X (P <0.01) , 1 DVR 2 &35 AR5 il
H of-DNA IR ALT FIJR R AFArAH (P <0.05,5%3)
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£1 2HBEFRRERAEME f-DNA HXEE (224 T [ A2 (25% 5 454,75% H42%0) ]
213 n I W Je e i Wil h 2 h i o ke AR5 24 h ARJ5 48 h
CABG 41 13 1.31(1.10,1.48) 2.49(2.18,2.72)"  3.76(3.61,3.95)P  4.66(4.03,3.95)>  2.25(1.99,2.37)®  1.67(1.39,1.79)"
DVR 4 12 1.54(1.31,1.75) 2.66(2.40,3.07) 3.71(3.24,4.10) 4.57(4.16,4.78) 2.67(2.44,2.89) 2.07(1.88,2.35)
a:P<0.05 ,5 DVR 40)b#;b: P <0.01, 5 M4 5 3R AT 13k ;¢ P <0. 01, 547 T 2 b
x2 2HEBEFATEN. BEWEROEREDENL [ P28 (25% 2 4540,75% 5124 ]
i DRg B )R
215 n X -
ALT AST PRy iEAe IRER JULIEF JRTR
CABG 41 13 RET 25.00(20.50,50.00)  23.00(18.50,44.00) 12.10(9.75,18.10) 5.75(5.07,6.87) 72.10(63.35,80.40)  364.00(336.50,389.00)
ARG 23.00(16.50,41.00)  44.00(33.50,53.00)®  24.60(16.40,33.95)>  9.32(6.84,11.34)>  83.70(66.10,105.75)* 432.00(342.00,463.00)
DVR 4 12 AR 19.00(14.50,29.50)  21.00(19.00,25.00) 16.90(13.35,25.02) 5.95(5.23,7.45) 59.45(50.65,66.30)  313.50(231.00,355.75)
AJE 25.50(14.25,47.25)  79.50(70.25,95.00)P  42.25(26.52,49.45)>  10.54(7.48,10.54)"  68.35(59.00,81.62)  328.50(282.50,399.25)®
DAERREY)
205 n
CK-MB [/ 4 = JIRE =]
CABG 41 13 ARAp 1.00(1.00,1.00) 32.60(27.35,54.50) 0.05(0.05,0.05)
ENE 7.80(5.05,13.10)" 353.00(230.50,483.25)" 1.12(0.37,1.48)"
DVR 4] 12 AR 1.00(1.00,1.00) 45.50(31.45,48.40) 0.05(0.05,0.05)
ARG 25.65(18.18,37.68)" 395.50(243.75,500.00) @ 2.90(2.08,4.24)°
a: P<0.05,b:P<0.01,5 KR&Tbi
3 24H2ERF24 hF . BEYOMEREYSME f-DNA HHEXED T
- RN (=il LR
ZH n
ALT AST eNiEEaN PRER LI JRIR CK-MB WTEA [IRE =]
CABG 4 13 r -0.138 0.017 0.725b 0.484 0.379 0.170 0.165 0.112 0.280
P 0.654 0.957 0.005 0.094 0.201 0.578 0.590 0.729 0.379
DVR 41 12 r 0.5992 -0.294 0. 846" 0.6222 0.573 -0.063 -0.231 0.153 0
P 0.040 0.353 0.001 0.031 0.051 0.846 0.470 0.635 1
a:P<0.05,b:P<0.01,5 23 cf-DNA b
3 it NRZT 28 ) T i85 2 e S AR A1 0 b 21 440 i 19 e 3R i
JTE

M3 of-DNA F=ZR U5 40 i A2 e PR AE 17l 2 ik
035 B Fr B, SCHR[ 10 1 4GB T of-DNA £ 53
P9 H R AR Ak K HL N T« FE R FR A I3 of-DNA 1y
AR5 e 4 T FRAE OC I FH DA BE 400 12 B B PEAN 5 R B
of-DNA T J et e s A g > s al n] LU T
S R EFET & BRI L R KU TEAG T A
7% & CABG 201 DVR 2H A AR I 3¢ of-DNA £ H 46
Wi 5 2 D o) [) P SE K 7 34 o, 20 ) bl A 22 5, Ui A
CPB A1 of-DNA £ {9 254k 52 B Yt isf [B] A8 52 1), e
sy T 348 Jim &40 JH 18 3R 5 B i 2 v rh Y of-DNA 35 22,
LA H of-DNA (28 0A B4E R CPB LN EALF AR
R BRI 37 35 O AR B 48 A o

CABG 41 DVR ZH R J5 0 ~48 h I3 cf-DNA #§
R E TR, TR N B A TR I B, FLARE
15K of-DNA, 540, DVR HHEL T 2 BIR G P fEA
2 BE, HARJT 24 h (1) of-DNA {HEGS , H T R
BHAN R E S, B, AT AT LR of-DNA fE K
— I T A RS I ARE T i A AR S

CPB T PP FAR Ty 2R XS FF D e 0 = AN 0 &,

., CABG 411 DVR 41 & RJ5 cf-DNA & 45 (L AR
5B EMRE R BRI, BT CPB 15: i
i (R B PR A 2T A M 22, BT I el 81 I 3 1
MR MiBERE I R] A9 RE 4, 8 35 I VA 2k Y
W2, FEOR G EH M B A, TS5 AR R
I R 2R AT o

AR, of-DNA BRI H2 AR H #5638, v 141
;z U i CPB R f i P R S B LR AR
HE A SE BB I ) RE 11 5% ) LA B AR S 45 U R T R
AN G el ) PR O W T R LR 39 1Y) of-DNA A8 4k,
X F et i 3 e F AR T 50, BRAIK CPB XML A #5403,
PRVERPEAS AR S5 WER8 101005 00 VK 2 FE B, s AR R 1697
S AP H 9D I R 1 7 A B FE N AL
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