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Study on the relationship between cytosolic phospholipase A, Y activation and myocardial cell injury during
cardiopulmonary bypass WU Xiao - yun, KUANG Feng —wu, LUO Zi - guo, DENG Bing, WU Chun,
WANG Xing - yong, PICU of Children's Hospital s Chongqing University of Medical Sciences, Chongqing
4006014, China

[Abstract] Objective
(cPLA, - 7) activation and alteration of myocardial ultrastructure during cardiopulmonary bypass (CPB) in

To investigate the relationship between cytosolic phospholipase A, - 7
the operation of ventricular septal defect. Metheds Myocardial tissues from the right atria of 12 patients
undergone ventricular septal defect were collected before and after CPB, cPLLA, - 7 gene expression was
detected by reverse transcription — polymerase chain reaction (RT — PCR) and analysis was carried out using
gel image analysis software. Meanwhile, alteration of myocardial ultrastructure was observed under electron
microscopy. Results
(P<C0.05), and they were higher in patients after CPB than those piror to CPB. The alteration of myocardial

cPLA, - 7 gene expressions were statistically significant between two groups

ultrastructure after CPB included hypertrophy of nucleus, swelling under plasma membrane, chromatin
margination and dilatation of smooth endocytotlasmic reticulum (SER) in myocardial cell, structures
degeneration, hyperplasia of mitochondria as well as swelling, and myocardial fibre dissolve, etc. Conclusion
Increased cPLA, - 7 gene expression in myocardial tissue after CPB might play an important role in damage
of membrane integrality, energy decompensation and myocardial contraction dysfunction.
[Key words] myocardial cell; ultrastructure

cardiopulmonary bypass; cytosolic phospholipase A,;

P 0 00 http://www.cgvip.com|

* 417 ¢

- B -

& 41MiE ¥F (cardiopulmonary bypass,CPB) & 5E
O ERARREH R, B CPB 8T AR 2 R/ T
AEUHBRMELSRER NG AT SIROHES
HEHSEVHRALZEZZHTHETE MO %
AEFREMEEWRHE AR, F%&FHEE CPB
A4k 3 B2 BE B8 (phospholipase , PL) B 4 7& ALK
SR ERATERRCBEEY ., RHFRP
38 ok W s 2 KA U B R 5 O LR 48 il 3% R 9 s g
A, -7 BRI (cPLA, - NERZR XK TFHEL, UK
1= 13575 S e B W K0 UL 40 A T 45 RO Y O I
Wit cPLA, - Y MIE S CMARBRMHMEE XK.

AEETE - BRAWHEHFESFHINA (20015448)

fE#H B {i.400014 EEKEH K%L EER PICU

EEMA: RBER (1966 ), LUK ERKH A EHFRE,
B EAEEIB.
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1.1 FE R ARAS KT8 :2003 £ 9 §—2004 4E 2 B
AREEREE M REHRBRFEREIL 12 8, Ed B7 4,
LSBFRANMAB~9 % KH 4.5~25.0kg, &
BIREER B AR 6~22 mm., FFAERIJILARBEE
ZEHEFE OHERLIFREFARUELH AR
i, FRFXNMEE CPB T AR RBEIR,
CPB B} 8] & 48 ~ 94 min, £ B Kk BH Kt B 8] 4 27 ~
62 min, Bl AR ACH & EFAMFE . CPBRIERRITH
D EH R BLO LA 29 200 mg, SEEIH4H 2 43, H
F1HF-70 CREBRESA. B 1HTESS
HAHAVHR_BEE.0 CIKERESH.

1.2 X7 51LES: Tripure RNA 32 B 7). Oligod
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(DEPC) 7K. 23§ 12 F [ ML 7§ & (M - MLV) 3
563  Marker puc 19 DNA/Mspl 13 H £ H
Promega 4> 7] .CF15 &4 R B L PL.H - 600 H 4
B, 4% (Hitachi, H 4<), PT - 2000 % & BY 8 X 1Y
(PCR)YF 18 {¥ (M J&. PE, 2%[E),UV - 200 % 44+
¥¢ ¥ B i1 (Shimadiu, B 4 ) , Stockertse & #ME P 1L
(Germany),

1.3 EBI¥iRit R &M :cPLA, - Y J B -actin 5|4
FEFIRiE. G EH e TRAERAA 51F5
M :DcPLA, - Y EEY B =¥ H B #4312 bp, k¥
2# ¥ 5 -TGTTGGATGCCGTCAC-GTA -3, F
#3814 % 5'- TGGCTGCAAATATTGGGTA - 3/,
@M% B-actin E W =¥ K B A 218 bp, Lif
2|44 5~ CGCACCACTGGCATTGTCAT - 3/,
#31%% 5'- TTCTCCTTGATGTCACGCAC - 3/,
1.4 AR S RNA B BB R O IEH A 2
100 mg, A 1 ml RNA £ B0/ Tripure, BB 5]3,
S WEA 1.5 ml B.OE B, 200 pl/ml B
Tripure MMAEF . ERTHE 15 min )5, H T4 C
TLL12 000 r/min & £>10 min, B F 2 K AH: 3%
0.5 ml/mlf Tripure A R TABEIE S .- 20 CH&E
2~3h; L0 10 min, F LiE . RNA T T8 K %
1 ml/ml#) Tripure AR 38 A 5% 2 M. &
HULPE, %05 min, F EiF. 8 RNA £ EH. ™
YF-20 CIRTE.

1.5 ¢DNA #%:RNA F 4 C F12 000 r/min &
0 5 min, ¥ EiF;55 CHELOEFEE RNAEE
T3 I A M B (A FR A DEPC 145 #% RNA, 45
FR R B K 20.5 ul S &5 FHIDEPC
4 pl.OligdT18 1 ul RNA 5 pl, iiE & H il .65 CH
H 5~10 min; BIELE P 95NN K & £ o
& H A 5+ DEPC 3.3 pl 5 X B iR H #2 2 v W
(buffer)d pl 4 X ANTP 2 1l [RNA BEIHI70. 2 pl,
M-MLV R¥FE1pl, & 42 CRMWM 1 h, 528
cDNAH| &, =8 F- 20 CIETF.

1.6 PCR P #. HIREE PLA, -7 RN E R
B-actin g WV f&k &, 2 K f1 1 A 25.2 ul, DEPC
15 pl 10 X buffer 2.5 pl,MgCl, 22. 0 pl.4 X ANTP
0.5 ul. Tag B§ 0.2 pul.cDNA 4 ul, cPLA, - Y (&
B-actin) b, FHE5IH& 0.5 pl, S IMA LR R
AR, PCR Y LY., HNBH A CHE
4 min, 94 CAE 405,60 CiB k 40 s,72 C %t i
60 s IEPEIA 35 KBRS EEM72 C,7 min,

1.7 BIKRFWES B &SR T 8 m Y ks

B AT (Marker) % 10 pl 5 5 pl _E % buffer R
HEE,120 mVELKE SFBIERRL 2/3 &b, AR
2 6 (EB) e P et 15 min. ESME T WE, 5
BTG 0T 2 AR - ik R EE, I
W cPLA, - Y WA R & cPLA, - Y HIK R &
FE/B - actin K FH B .

1.8 HEWE. WEHNOIME. 258N
1%ty gk BR XL & - £ BE 79 AR 6 BE A UK, 31 B R
618 fu i, B Y]l , BEBR O S #l - MR BR 55 (B -80)
defn, K H H-600 #FEH G T WECUAHAY B
P EL N

1.9 Gt Ak GFRBEEUNEEIREE @+
ER.RARBKB,P<0.05 HERERITEE L.
2 & R

2.1 cPLA, -Y mRNA i 3Z-R S8RV
(RT - PCR) B ik £ 3R (8] D) 88 =40 B Br K/
43+ 50% 218 bp 312 bp, =¥ K ATEMW AT RFARE
cPLA, -7 REHFBERE.

501 bp
404 bp
331 bp
242 bp
190 bp
147 bp
111 bp

cPLA.-vy
B —actin

M:Marker: 1. b3 1 RAET B - actin 2345:2, 524 2 RAJ B-actin k&
M3 R4 1 ARG B-actin R 4: 14 2 RIS B-actin £H 5.474
1 RATcPLA-Y & :6:.$5K 2 RETcPLA, -7 &%: 7. A1 RE
cPLA, -7 &% :8. 574 2 RJS cPLA, -7 &%
1 CPBE]/S:0 L cPLA; - ¥ $0B - actin X EH i Me A& R
Figure 1 Electrophoretic results of cPLA, - Y and
P - actin gene RT - PCR from cDNA of human
myocardial cells before and after CPB

2.2 DHLHZA cPLA, - Y EFEFEIXRE 2.3 12
CPB fii 5 DAL cPLA, - ¥ EE KB HITE
EEL.ERER.CPBEIOAL cPLA, - Y £FE
KR (3.45+1. 975 CPB /5 (12. 29+ 3. 01) EL &
ERH B ENMEWP<0.05),

2.3 CPBEOUMALEMEWANEH 3~6):

% ST M5 B CPB )50 UL 40 47 88 104 ¥ ) e A
O AL LA TE TR R, Z 4RI L. Z SR TR 4
BLIE R E WA MR T K> £ 8 R RBEHR,
U ROREVE A0 B 28 1B L T DL BE RELE R T A s ek iR 1R
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Figure 2 Changes of cPLA; - Y gene expression before
and after CPB

B3 LUMEREEX. RET KA. 8
Figure 3 Hypertrophy of nucleus.swelling inder plasma membrane.

mylin figure in myocardial cell (uranyl acetate — lead citrate, X 8 000)

- = 8 .
10 000?
Figure 4 Hyperplasia of mitochondria and swelling

in myocardial cell(uranyl acetate — lead citrate. < 10 000)

Rat ¥4 R W% 0
Bs5 ZHYREFEAFFHRET @38, <12 oo0)

Figure 5 Accumulate of Z line,abnormal

contraction - band(uranyl acetate -lead citrate, - 12 900)

Be LNMIRZEREERAE. NIEMT K-8, <12 000)
Figure 6 Chromatin margination and dilatation of SER

in myocardial cell(uranyl acetate - lead citrate, X 12 000>
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FEEHREH MR TEIF N & R B G- P
1 EE KA MR E BB o 8 PR
M B TE K Al B R R R, R — B BE PL™ . PL
BHE A2 S HHERBYBRE. EHFEETILEF
BT A A% 40 b AR T X B R oK R B8 LAY R BB
H4r % PLA,PLA, .PLC } PLD, PLA, fefi (LR
BifsH M F LR B KA — R BEE R
KEAT IR AR IR AR IE R N B TR B IR IB HTF
EMAL BRI B ER XN
4y WA BRI (sPLAL) (B B (cPLA) X AES B 1K
RIGPLA,) . H o cPLA, B —fEAS 18 £ 1 fiE (L
REBEREH M T LA Bt A KM AE IR & A,
(TXAD BIFIE R /MR BOE R F RO = %5E
BB R AE A I B , 76 M & 18 A X RIFER R IR Y
R e T EEER. #E UMk a
Bt REE A At B 25 PR Y EE Y R AR AR YRGS
HeRMETFRERNIREPOREE X EENERHE
REn R Ee 5 EEEH B hREERL. (EH
MM RTE, R A S BEREREREA L ERE.
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F MBS R PR 0 T ST sPLA, I E A %S
WRAETmEE. 3T FRERNRFIERE
PR EEHE AL S A, cPLA, X445 cPLA, - a(85 ku),
cPLA, -B(114 ku)fl cPLA, - Y(61 ku)3 AL, H
FePLA, - Y EUCHHSAT S RESY

AR B R.CPB G/ UCHLALE Y cPLA, -7 /)
R FXOKT-H B398, B 6 o 5% 5 W&
B LR R R T M el A, L HE A B R AR 3K L 3
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cPLA, -7 BB . X EE EHRAA & CULKM .
M A R, D ThRE BGR L U LI 48 77 . I B B O HE
MEBETREUREIOCEBREE S FREH, RS R
HFa kBB NRE CPB GRS EHREALY
FEEHE  HEAHE EAEAVIE SRR R %O
FALAS B B B B R R AR — FRE T
RGP PNG K2 N . Checchia % {E € CPB #f
HHREAMMHREE FEHARMNE-6L-6).
fid JE IR FE T - « (TNF - o) Y BRT, 5B 35 RO AL
BGRE OIS EA ICTaD MR E, BFH O
MR MER . EOEMH A ke & T e
I £F 4 E E RE AR, B/ 52 AE DR T B K g R A 11
FIRIE RN R RFThBE , T2 DA SARLF AR
RS, ot B BR Bl I H 5 R B AR
B CHMBA R ES, 77 F TR B R 6k 10 B8 Y
ERE B HENFEMSERMER R CULH
ER®., BAREM RIEKHTT KBMHFFRME R
MR BEHAT N BRZE 2B ETF B ARA R
FEJLCPBRIBI R 3 N A T K 2 A FE K
W ERIMAKES  (EMERE T Z0 ONRE KM TR
7R cPLA, - Y ¥ 1% v G676 O L 40 i K2 4 Hig 25 i ST %
BRI R R RGBT ERER P RE TEEMN
£, TBE B R 3 K & BB 30 A1 7R 3F 1 6 REL I
cPLA, -7 #987E . AT M ,cPLA, B BGR .
RIEEF REFE BRI A VLR R &K, B IZH&
AP ERHEEMRS, AFE—EFRENEEERH

S PLA, MHIFRME T BRI, PLA, 1 15 6y
N R B AL R M H CPB J5 R AE X W M1 48 B DhRE &
BRI A ey A8 LUSE A 280 A I A B S I R
RE,REFARMIBNREREMEFRE.
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