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Application of '"Orpheus' perfusion simulator in simulation training of cardiop-

ulmonary bypass
Jiang Lei, Yang Yinyu, Zhang Wei, Guo Zheng, Shen Jia, Yu Xindi, Wang Wei
Department of Thoracic and Cardiovascular Surgery ,Shanghai Children’s Medical Center, Shanghai Jiao Tong
University School of Medicine ,Shanghai 200127, China

Corresponding author; Wang Wei, Email; wangwei@ scme.com.cn

[ Abstract] : Objective To improve basic perfusion skills of perfusionists and their abilities to deal with serious adverse events
during operations and the consciousness of teamwork by using " Orpheus" perfusion simulation equipment. Methods Eight perfusion
trainees with low experience( <2 years) of cardiopulmonary bypass( CPB) were enrolled in the simulation training and divided into four
groups. Four different accidental episodes of CPB were designed using the " Orpheus" perfusion simulator. The instructors led each
group of students to discuss the causes and solutions of the unexpected scenes and put forward preventive measures. The clinical assess-
ment, professional knowledge, operational skills and communication of each trainee were evaluated and scored. Results During the
first simulation, the trainees showed low scores with inaccurate evaluation of adverse event and insufficient teamwork, which led to
some bad impacts on the operation. After guidance by the instructors, all scores were significantly improved( P <0.01). Conclusion
Training of CPB simulation can benefit the perfusionists in skills and abilities of facing critical situations and solving problems by fol-
lowing standardized protocols.

[ Key words] : Cardiopulmonary bypass; Perfusion simulator; Simulation training; Adverse events
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The value of simulation training for cardiopulmonary bypass in clinical

teaching
Gao Guodong, Zhao Ju, Hu Qiang, Yang Jiuguang, Duan Xin, Liu Gang, Long Cun, Hei Feilong
Department of Cardiopulmonary Bypass, Fuwai Hospital, National Center for Cardiovascular Disease ,
Chinese Academy of Medical Science and Peking Union Medical College, Beijing 100037, China
Corresponding author; Hei Feilong, Email ; heifeilong@ 126.com

[ Abstract] : Objective To investigate whether simulation training for cardiopulmonary bypass ( CPB) can improve the basic
perfusion skills of perfusionists and their ability to deal with serious adverse events during cardiac operations. Methods Ten perfusion
trainees with 2 to 3 years experience of CPB were enrolled in the simulations training, including first—time training and re—training one
month later. The trainees were divided into five groups. Five different accidental episodes of CPB were designed in the training. Two in-
structors led each group of the trainees to analyze the causes of the unexpected scenes and discuss the solutions, then put forward pre-
ventive measures. The clinical assessment, professional knowledge, operational technique and collaborative communication of each trai-
nee were evaluated and scored. Results Compared with the first simulation training of the trainees, the scores of clinical assessment,
professional knowledge, operational technique and collaborative communication were significantly improved ( P <0.01) when the trai-
nees were re—trained 1 month later. Conclusion The simulation training for CPB is beneficial to improve the skills and ability of the
perfusionists when they are facing critical situations and dealing with adverse events.

[Key words]: Cardiopulmonary bypass; Simulation training; Adverse events

PRIMIEERE o K 22500 L8 ST AR ) 0 B
BB AR B i e — BB, ey
T EHIE T AR 0 8 KA B R Ao
TR BER A Al B 1l , IR 2%
L AR — /N R ] I R B

EETA: dta PR B 5 B iF 58 48 808 8 5 H
(10023201600205)

YEZ B AL 100037 Jbat, b B2 RE 2 BE b at b A EE 27 B
B 520 A TPy BLAMEE B AR SMIE B8 .

EIAEE . 2 €I, Email : heifeilong@ 126.com

PRI, PR MG R B2 A (H 5L 45 LS AY 5 27 R A
PRI LR | I 2R A U R LSBT g HER
ARV S BE T K A I PR 22 58, RE A8 T AT it Ak
WA, FREMEA R AIMERR SN ER
SRR BT X AR R IR S MG R I PR, U2
gracoe 40 GRS SLIVI XN IRTA G S W S
EER I PR REH o A QI PR FIfa R v, 7 5 5
b2 o AR RSN I R B REAAT & 5P, BRoA A
AR DB AR S o (1 EAEAEL 28 I R
SR R L R R L S AT e PR S B
(CE T2 Sl DR S5 S 58 10 R B 27 B A



R E AR AME I 245 2018 4E 06 H 28 H%f 16 %45 3 1] Chin J ECC Vol.16 No. 3 June 28, 2018 137

T PERA O RIMIE PR RIS R
MEEFE BT TRSMERM AU B B S A RS
VEER I RERFEANNG 5 | HEAT A SMIE PR AR A A 25
PR B 07 EA R . AT B AE BRI ARSI
P B TR PREC AT XA S MIE R A B RE RS
NEIHHE , s A b 5 e R BER 2 AR

1 #MEHE

1.1 AR E 10 A H&2 2 3 FIRIMEIRIE IR
SRR EINS 5B MPIR ., B
— 4y 5 AR S B s h S 514
WA 44 2 53 4 S FELAT 8 3 O N 3 B B, R 44 )1 i f
SRS PR SMIE A ARRBURE I S5 ME B ik
AT A B EE X REBTST A R
5] 1A A e NS, a8l A [ B
JFPREAL,

1.2 &&BMH

1.2.1 FEFEIE  RH califia perfusion patien
simulator 24E FROR B AL 48 1% R A R i EHLIK
SNABERE LR |38 47 7 1 R 7 1 11 S0, 4 1
e SR N ST EIHLAE A AR, fib 455 i s A
AT 7R AR SIMIGER i A8 p BT 10 45 I8 %, 2024 i AR
H AT AR LI B 1A A, SRR bk I
SAE, SRR IR AR, DL AR
S ML (B 55, O RT EA TR AL ) VR B A1
B AT G T AL R B WA e i A —
T, LS REAEL - B R A AN PR T2 AR e e v 0 2
TRAE A AR IR . % AR GE ] LIRS0 EFA A
HMIEIRIE DL , 8 350 555 VI 7 U A e A o v B i LA
B A R SR N RE ST

1.2.2 KIMER & SHFEM T STOCKERT S5
RYN T AL, I B A P 1 0 o JE 4= Pl s g
WA K 5 Jok 3% 22 W I, MAQUET 7800 fif 3% & &
i, SRR S g A (T BCERLR) |, O ARSI 3R
A (BRI FE AT ) O 5= R 4 1 LA S A 3
B 540, MABRHOOENKEKMERIMER RS
A

1.3 WRIMAERG R X

BB . 0,62 kg, 165 cm, 2 Wi KO
JES | IR S it (K& ) | AR AR () JF
RO (KA , — RIS (K)o

FARG R F WO E e+ R E AR+ = 2R
MNIEAR . 25 R A ARSI ST 5 TR IR Sh
i%bﬁ,/)ﬁ% 2.4 L/(min - mZ) o FERHAHEAT .
131 Yol SRR RIMEA G TG, IR
Feat e, ey M
132 B2 BRI A . il R R E
TV TR R A, A Ok Ay
133 B3 S ESNIKEW G TR SRR R
AMIE i il T HE 2 R, SMRTE A B Bh ks
I uER
134 Y4 HAMWNE. KIMER ST, 15
T VMR EE 5Y H T DK B N 0 O A 0
SIRRNEGHREGYREAR,
135 &5 FERBE. FARIE S EHERRE
o
1.4 &2k 155 a4 0 Y Fr T
St T o 518, 351 B 2 g s TR
AN TS R B B, 45 R AS ) 3 A0 I L s ) A
B, G BHE AT RN ST A 4
T JEr R B Ah B 53, 4 s T S
1.5 #FFM M Fouilloux' ™ Hl & MK SME TR
BURR VT Fr o, %27 B AR TR | L alk A1
e R B2 WM 28 i 45 5 T 1 R AT 27 5147,
W1,
1.6 %% 7% N SPSS 16.0 Giit=## 4 it17
Biiteor i, B ETTR A B e bRt 2 (x =
) T, KB ¢ K, LA P <0.05 HZEFH B H
GiitE X,

2 & R

i ARSI R BB, 2 5 AT TR R AL
IR B AT TG SR , P BABIME S I AE , 2l
IR BE S LA | i R SR IR IR, 2

R1 FRGEWHIIEIE(n=10)

War 1 2 3 4 5

PR A e FUWTA 421 E B

Ll R Bz HeA 4 PBAAR

I R H A Bk IR, R HUE TSR AELOR, BEERBAEL IR % Wi

PP A Y, % 2 5k

PRSI il

ABEU HAFEREA TS

SEWLFESY, IR, A BAEME




138 R E R SME IR AR R 2018 4 06 H 28 H % 16 4% 3 ] Chin J ECC Vol.16 No. 3 June 28, 2018

AN R d8 F BN 58S, — 1 H)5
WAL, DAL 45 0 T R B B Rk e a8 T
JEH B FEHAEE (P <0.01), &2,

R2 WG HREZES T (n=10)
st FIUAAUTE S — A A PR AU PAE

1 3.22+0.43 4.54+0.24 0.000
2 3.26+0.37 4.58+0.22 0.000
3 2.99+0.20 4.52+0.29 0.000
4 3.13+0.29 4.68+0.27 0.000
5 3.14+0.24 4.51£0.25 0.000

p: % CiR 775w E R s e NS IRV - £ VRS VIR @ S N ARt /o

3 i

Bl R IME IR AR 5B R 0 & R I IR 48
R 1 A DL AR B AR B 2E 28 | IR MG 34 10 42 4 1
38 TR KA, (HARSME A A R 31410 & 4R
e, FE N AMRGE R 1/15.6~1/220, SEUB E T
E G RN R 1/1 453 ~1/3 22007,
IRAMIEER A B FAF, U 4E A 2 il e AR S MIG 2R
SR ARSMEPAAE B S R Re S — B R
Az W) UG R K, T A S ) A R | TE A Ak
M AT A B 5 DU o R e R R R G
At

PRI, $5t v X e 28 e A K | AR o - 52 ) o
KPR SMIE A fE ML A Bt A5 0 2,
PR SMIGER A B AR b B 75 LB 7 1R 2 v AL e PR 22
55 B AR BE i ANE | B2 S X B BT 1 R K Y
PR, TERXFPIEOLT , ARIMIG FP AL 2027 )1 hat 3R
HAMEE, ARSMIEIME LA A 2R F A R AR AR
TIME &, 308 1 70 M40 RSO0 AR SN 3R 11 1 i B 4%
AN R R0 5, e ) B R — A o KU 1Y 2
SRR NG RE B S S ER B, (32 I B A R 52
[B) 25 RS 45 R RE ) AT B KR D B 0 F , Ay
o2 SR SR AMIG IR 72, Ab B B R SMIE IR R
A, T E YL, DT 5 A4 S MG 24 [T BA B 1ifs IR
PAERE 1 A P fa WL AL BERE J7 , 32 =5 AR MG 28 i
I RIMIE R4S Pl E AN RLE SR S AR

TERR 55 5% 3k [ 5 8 22 0 i vp 0 B BT
RSN IR Zx, T BB BIRUAR SMIG A H LA
VI AR R A A AN R RO AR B RSN ER H R
FRVE I RE AR B AR SMIG IR ) T A B
25 3o B S R) A I3 B 2 R R LS A
IRSMEAA K25 B 3222k & Fh B A 3 5t

U el AN Sk R | TR R
o B A T H AT SMIE PR AL TR AP B
B, BN B LR AR B0 RUAE 18 1 i B A1 4 B¢
BRI A T A MG IR BRI e PE B e A 1k
SMEIMEIIGE IS T HARRCR

TEFLHNEE e R SMIE BRIl PRAR AL, 2R 2 59
SR 51 o SIAEAT LS BIAL, 76 Ak B R A 7
HEAS T, R — DRI RIS S, 7R
SHIR TR, T The, i BN ST fE
F A B BRIA I HATNE A AR B I, Ay 22 b Ak B
J7k WX 28 A b BT vk LA, #RHE AS R) 9 0 1 i
AL BT 56, e B A SR PR A i, 7E 45
SR R, 27 AP ORI R S 2 Ll
TIPS REZAZR B | i PRERAE R A e 8 2 F 2 00
1t WA Bl AN e 5y B2 DI 2R 9F 7853
2] WHEJE A H R FRRBAELIN 2 5 A9 45 35T E
RIA REREH(WE2),

IRSMEEMEAU I R 2 i L RE % MU 200 AR Y
RAURICR | 32 B N R Oy BB AR G ] 1 3
FALHYIRIMIE IR 72 S 2 PR SMIEIR A 5% Tl
i S B EAT A% Fof e R R A e A 8 s AR e, AT
PRIMIE IR BT, R AR AT 9 2 Uil B i 5 41 45 ol
PORERRAR A 2T, SR R AR DD I PR 30 AN A2
RN 2 R A P E S IR A I PR S Bk v s b
A A R PR SRR IR R R SN
PRUNZRLEL, BT LA 2 53 A2 ) i A AN H B
B RHCE S B AR DR R AR ) AT RIR R, X2
FEGelh RN 20k R i o 3 i A WAL A 21 55, e
B B R, 1 i RS 4k I g A 57 i i
J, IE N PR 52 B 48 e AR B

B PRGIMIR RN ey ] S B O B AR A 2L
SRR 8 I R SMIE ER AU DI AT LR THA SN B
I N ) R REL 2 | $5 V5 R B A o A T 3R X 38
HREAF YA BRRE T, AT BRSSPI PR 2 1 B
FTHIHET DI . AR Z AR A 7 B IR R
BAUN BT R MU A, (5511 RS PR 2Z 6] 38 A7
TE—E PR Bt — D A e At

SE 3k

[1]  Hamstra SJ, Brydges R, Hatala R, et al . Reconsidering fidelity in
simulation—based training[ J]. Acad Med, 2014, 89(3) . 387-
392.
[2] Motola I, Devine LA, Chung HS, et al .Simulation in healthcare
education; a best evidence practical guide[ J]. AMEE Guide No.
82. Med Teach, 2013, 35(10) : el511-1530.
(4655 145 T1)



R E AR AME I 245 2018 4E 06 H 28 H%f 16 %45 3 1] Chin J ECC Vol.16 No. 3 June 28, 2018 139

- HeEII SR -

DOI: 10.13498/j.cnki.chin.j.ecc.2018.03.04

SimMan #5400 2 G875 AR S I i 285 45400 11 2 r 1 1z

WOk AR GEMAE B KR EZRAE A AR X

[(FHE]. B8 @ SimMan BHURGEAITHIMERTA S (ECMO) BIE I, B7ESE & ECMO H A K il 58 B ECMO
BE TR ZFRLEERES . FE 230 B2 RS SRR, 3~4 245 01 —41, M SimMan B R SEBCTT 6 FAH]
i ECMO Y5, ABALL S AT SRR L~ 53 20 AT DA ) 323 58 BT 77 A2 14 2% Ao 5 DR BT X G O B 1 75 75 58, o= 53 4 Ll
WK R BET) KA A MESEAS TR R BT 4251, SRR A DUTITEBLL AT R BN AR A w117, 14T A B
VERSHANTE Y G WM, S IS RUIRVEA UL S 5 T 1 09 37 S U 2o I 4% 0 B R B W] e k= 170 B IR
FHEETE( P <0.01), #5iE  ECMO BHUIE AT LIA ST ECMO FH BRI R LR R J1 LUK Ri X 98 % el i g B Ak B AR ) o

[REIR] . RIMEIT A A s SimMan BPLR S0 BRI A R

Application of SimMan system in simulation courses of extracorporeal mem-

brane oxygenation
Hu Qiang, Yang Jiuguang, Gao Guodong, Duan Xin, Hei Feilong, Long Cun, Zhao Ju
Department of Cardiopulmonary Bypass, Fuwai Hospital, National Center for Cardiovascular Disease ,
Chinese Academy of Medical Science and Peking Union Medical College, Beijing 100037, China
Corresponding author; Zhao Ju,Email : zhaojucpb@ 163.com

[ Abstract] ;: Objectve

vents during extracorporeal membrane oxygenation (ECMO) treatment as well as collaboration of team members by using high fidelity

To improve general management level of perfusionists and their ability of dealing with serious adverse e-
simulation courses. Methods 230 trainees were involved in the simulation training with 3—4 trainees in each group. Six different sce-
narios of ECMO were designed using the SimMan system. The instructors led each group of students to analyze and discuss the causes
and solutions of the unexpected events and put forward preventive measures. Professional knowledge, clinical assessment, technique ca-
pability and team collaboration of each trainee were evaluated and scored. Results Before the simulation training, the trainees showed
low scores with inaccurate evaluation of adverse events and insufficient teamwork. After training by the instructors using SimMan sys-
tem, the trainees got significantly improved scores in the 6 different simulated scenarios( P <0.01). Conclusion Simulation training
of ECMO scenarios can benefit the trainees in general management level and ability to control adverse events in ECMO treatment.

[Key words]: ECMO; SimMan system; Simulation courses; Adverse events
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PSR 2 4F 4 EULE BB (G IHLERD) h RO IEF AR S A 45 R T3 IR 52, A M N A RO BEFAR
B FARRIMIEIR (ECC) T ARE -4 b DRI S e 64 THE T, S804 43 00l FH AR S RAS0RE | AR IR S B il 40 & (ECMO) FILG =
SRS E (VAD) B9FF IR LU R ARAE I AR LA BRI, 8 2E/NLAOIEF AL 2016 4E49 19 308 41, 1T+
#2017 4FA4 20 719 B, ECC FARECRM 2016 4FRY 15 040 Bl 2] 2017 4F1Y 16 032 ], &I M4y L H5 (ECLS) FA M H e
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The analysis of pediatric extracorporeal circulation and cardiac surgery of

children’s hospitals in China from 2016 to 2017
Yu Xindi, Wang Wei, Zhu Deming
Department of Thoracic and Cardiovascular Surgery, Shanghai Children’s Medical Center, Shanghai Jiao Tong
University , School of Medicine, Shanghai 200127, China

Corresponding author; Zhu Deming , Email ; scmecpbl @ aliyun.com

[ Abstract] ;: Objective To summarize and analyze the data about the development of pediatric cardiac surgery and extracorpore-
al circulation (ECC) of children’s hospitals in China from 2016 to 2017. Methods The information was collected from a questionnaire
survey of ECC departments of all children’s hospitals in China, including the numbers of pediatric cardiac surgery, surgery with ECC,
the oxygenator, the extracorporeal membrane oxygenation (ECMO) and the ventricular assist device (VAD). At the same time, the
data of the region, the hospitals and children with younger age and lower body weight were sorted and analyzed. Results The number
of pediatric cardiac surgery increased from 19 308 cases in 2016 to 20 719 cases in 2017, the ECC cases increased from 15 040 to 16
032. The extracorporeal life support system (ECLS) cases increased from 75 to 168. There was a large gap between the numbers of op-
erations among different hospitals and different areas. The imported membrane oxygenators still occupied a dominant position in the mar-
ket. Patients of pediatric cardiac surgery had younger age and lower body weight in China. Conclusion From 2016 to 2017, the pedi-
atric cardiac surgery and ECC developed rapidly and steadily in China, although the medical resources were not well-distributed which
led to different levels of medical care quality among different regions. Early surgical treatment of congenital heart disease in infants has
become the focus of the development in pediatric cardiac surgery.

[ Key words]: Extracorporeal circulation; Pediatric cardiac surgery; Questionnaire survey; Extracorporeal life support; Con-

genital heart disease
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0.001) , A= R FH TXA R R, PR RIS UL S ] TCU 5% 88 B 18] AR J5 A3 B st [ 32 g A6 2 | 1l ity —
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The blood protective effects of tranexamic acid in ventricular septal defect chil-

dren undergoing cardiac surgery
Zhang Yu, Ran Jun, Shi Jia, Cui Yongli, Liu Jinping, Yan Fuxia
Department of Anesthesiology, Fuwai Hospital, National Center for Cardiovascular Disease, Chinese Academy
of Medical Sciences and Peking Union Medical College, Beijing 100037, China

Corresponding author ; Yan Fuxia, Email; yanfuxia@ sina.com

[ Abstract] : Objective To evaluate the effects of tranexamic acid( TXA) on blood protection, in—hospital cost and mortality in
pediatric patients undergoing ventricular septal defect( VSD) repair surgery. Methods The study was an observational case—control tri-
al. During July 2013 to June 2015, 1236 consecutive patients aged from 2 months to 12 years received VSD repair surgery in Fuwai hos-
pital were enrolled in the study. They were divided into two groups: control group (n=648) and TXA group (n=588). The pediatric
patients” incidences of major perioperative blood loss, any allogeneic transfusion, in—hospital cost and mortality were recorded and ana-
lyzed. Results General linear regression analysis revealed that there was no significant difference in the intraoperative blood loss be-
tween the two groups( P >0.05). Compared with control group, patients in TXA group were associated with significant decreased post-
operative blood loss(MD:13.52 ml, P <0.001). Compared with control group, TXA significantly reduced the amount of allogeneic red
blood cell transfusion (MD:0.20 U, P <0.001) and plasma transfusion(MD;10.21 ml, P <0.001). Multivariate logistic regression a-
nalysis revealed that TXA was a protective factor associated with the exposure of allogeneic red blood cell transfusion( OR:0.666, P <
0.001) and plasma transfusion( OR:0.668, P =0.001). There was no significant difference in postoperative ICU stay , mechanical ven-
tilation time, postoperative hospital length of stay, reoperation for bleeding, mortality and in—hospital cost between the two groups( P >
0.05). Conclusion TXA significantly decreased postoperative blood loss and allogeneic transfusion in VSD patients undergoing cardi-
ac surgery. Moreover, TXA did not affect in—hospital cost and mortality in pediatric patients undergoing VSD repair surgery.

[Key words]: Tranexamic acid;Cardiopulmonary bypass; Ventricular septal defect
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gl VSD frB bR 1 236 44 5 HEREEF R E N
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A BEEW 2 M H ~12 %, ASA 432 11 ~ %%,
FRAJE A AR 275 R TXA B2 J W2 . 3 IR 2H (n
=648) A1 TXA #H(n=588) , Hrf Xf HR4H kB35
ARINKRIEZAEATH LB IRYT ; TXA AN B E B RS
FREE 1 TXA B 50~80 mg/kg & CPB 455,

1.2 JRBEEA= CPB 7 ik i LI TR R FH 24
NZEJG WU 1 5 SR 7 mg/kg FIBTHE S, 0.01 mg/
kg BT EELE A 8% L 3Ube , Ff (B LIE B S R J5
FERCHN K A TS R AR R
25 J K IR e 0.05 ~ 0.1 me/kg, B JETEZ 0.6 ~0.9
mg/kg FIZE KB 10~20 pg/kg MAFIS KB 1~2 pny/
kg, WRISAERER S A A ki, i A BJLTE
CPB F#5Z VSD B4R | &2 1 A (] 40771 Ml 0%, 5%
BUSATIC R EEUE, fAEE A ARG 1: 0.8~
1, DME A S5 350 4 058 5 B [] 4ERRAE 120~130 s,

1.3 MRIRAF  ARETE ARG M AR | B
KT AR IeFRaEE CPB B E]  CPB FH W ],
ARBF T FIA i, A H I SR AR
FIGNFG 5| I 5 1 S, RJE 5 1 /N T 0.5 ml/kg AP
A I3 o Js R B 3 | 4 5 o 3 0 4 AR Y 5 A il
LLEE FAWREEAR T 100 g/ Ly % i B vk o i 3% pO 46 1iE
SRy S /NS I O AR B 7 PR B R Rl R =
S /AR A BT AL T VR BT A B0 . i
TRTFF M R AR A A L 2 he P e AR S 1 iR
W4 B i A Y 10% 80 043 45 2 Y I TR 48
fiE o HABA J5 48 bR 46 . AR S5 HLARE < E], R S5
ICU 45 BRI [] , AR J5 A BE sf 1) AT Be A6 2 FAE T 32
P SRIEHT

1.4 %it5F 54 R SPSS 22.0 Fiit 8k itfT
Gttt . AR A IES A T OB A B An i
2 (xxs) Fn AR EECR A ¢ K535, FF & IS5
(T OB F S B (DU 40 80) 3R, AL LR
FH Wilcoxon B FIAGE 56, 15098 AL FH AR £ A E 4 L
[n(%) =, dm] ik R 7 K56 a8 Fisher” s
B DIME R A, H ot R I %) E SR FH — i 2k
PEENES:HT B Il 19 H 3R 22 9T logistic [E1H 43
Mro Hrp4EIE (RS  CPB B E  CPB BH T ] 7
AR BE 3 Hr B P2 5, P <0.05 N 2ERA 5
TR bR IE

2 # R

2.1 — MG ARFH YA 1236 #iEZH4l VSD
TR A R L, Hod X IR 4 (n=648) Fll TXA 41
(n=588), BHM— MG RFORI R 1, WAHBH
B PR ) A 1 | B e PR R 22 R RG22 X
( P>0.05), S5XHRAILEL, TXA 241 CPB W[E( P =
0.020) .CPB BHWrE}E] ( P =0.028) Fl AR [aE] ( P
=0.004) B EFHEK , ZRAGIEE X,

R BEMN—RRBOR (x2s)

TH papiiskcl TXA 4H

(n=648) (n=588)
Fn(%) ] 363(56.02) 341(57.99)  0.484
I (%) 2.56+1.99 2.53£2.00  0.794
B (em) 87.70+17.40  87.22+17.66 0.627
R (kg) 12.44+5.09 12.28+5.16  0.579
CPB IS [ ( min) 61.99+25.01  65.31x24.78  0.020
CPB BH Wi 8] ( min) 38.23+19.83  40.65+18.85 0.028
F AL (min) 140.77£35.15  146.88+36.71 0.004
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22 HhEFfmbEa KA ERES>N WA
BE BRI E 22 F TG 2B L (P >0.05)
TXA ZHA G H 15 % B4 b 8 35 082> B Geit
SRS, TXA ZH 21240 e i i 5 0 R LR I 2
B, TXA TR I v o 5 00 HE 2 b A o =5 %
I, PZE S ) () L/ INHR i 3 o 22 S o4 12 3
( P>0.05), W2,

23 i F g % T logistic B 2 A X HEAL AN
TXA ZH 21 20 Jfd 4 19 %% 53 51 R 71.45% F1 62.59%
TXA I 3 PR AR 1 21 40 i v 3R X HE 4L AT TXA
20 MM 250 R 62.96% Fl 54.59% , TXA &
BTG A 2 1 0 R i 2 2%, R rhoni; T XA Ry PR 47 A
R, UL R /MR 3 25 S e g 2R X
( P>0.05), W33,

24 REWARTA XA TXA 4 1A SR
AR AT 1CU 155 B B R A S5 A Be s ] 21 7] 22
SFHG T FE L ( P >0.05), XFHRZFN TXA 4 H)F
PR GE S AE S DR g — U I Y & A R T

R R R ILG2FE X (P >0.05), W4,
3 3 i

R A A iR N LG IE TR S I R
FFET- Iy A Sr fa s R . Prerdsiayy, s
TXA | ZE O A KR , 208 /N L BESR B R
H I A I P SR T AR TR N PR =
BRI AR RN R . SR,
P T4 R T o TR BRI R 1 R A= 3
FIFET- 2R, T 2008 4 4 15 ., 9 Bk il 455 FH LAk,
TXA 753332 b H AR AT, TXA & —Fh AT
B R E R, T 5 A I L 0 S R G
AL TE GRS G, DT BELUT 2T V75 1 S5 i) 98 FR A1
X274k 26 1 45 B 7K A, DT RS 2 BT 2F 4 28 1
AR . TXA AR0T DL i B 1 21 v B RS A it/
BS , F— 25 & 3 L AR AR, H R,
TXA 8 A0 U A MR R A I 3 it R0 5 i o 34 )
F

2 BENH AL (xxs)

WiH XFHEZH (n=648) TXA 4 (n=588) P1{H MD(95%CI)
A i (ml) 56.52+0.86 55.98+0.91 0.665 0.54(-1.92,3.01)
AR5 i (ml) 111.3922.50 97.87+2.63 <0.001 13.52(6.38,20.64)
LI (U) 1.27+0.04 1.07£0.04 <0.001 0.20(0.10,0.30)
I3 (ml) 65.13+1.95 54.92+2.05 <0.001 10.21(4.64,15.78)
1i/ME (U) 0 0.02+0.01 0.286 -0.02(-0.05,0.01)

F3 BENEIMA (%) ]
WiH XTHEZ (n=648) TXA 4 (n=588) P1H OR(95%CI)
4140 463(71.45) 368(62.59) <0.001 0.666(0.524,0.846)
1 3% 408(62.96) 321(54.59) 0.001 0.668(0.526,0.847)
17N 0 1(0.17) 0.294 —

x4 BENARGINIKG R

HH XTHBZH (n=648) TXA #41(n=588) P{H
ARJEHUEE ST (h) 4(3~6) 4(3~6) 0.535
AJ5 ICU =B 1] (d) 1(1~2) 1(1~2) 0.185
ARJE AR (d) 7(7~7) 7(7~8) 0.235
fEBEEAELE (JTI0) 2.860.711 2.92+0.55 0.077
ZUIFH [ n( %) ] 3(0.46) 1(0.17) 0.365
BET[n(%) ] 0 1(0.17) 0.294




R E AR AME I 245 2018 4E 06 H 28 H%f 16 %45 3 1] Chin J ECC Vol.16 No. 3 June 28, 2018 149

A5 S — T A A 1 [ JBst s £ o) HELAFF 5T
LA 1 236 494 VSD L, HEBSH A4 L
TH MW R G 1 R T U B H A A % B )L 2 5
by kA B 2K AL HERR AR TR = IR RS R A
ML, BT E AR UESE  PRE 1 BRI T LB A
ANLCHEFAR A BE 5 0T, DT ek 2 TR 2% PR 2R X6t
TXA ARCPER TR i T4, Br, BEbs L TXA
(45 25 30 B R 38 0 TR —h il Aot BB LS 5
J R T M 50 ~ 80 mg/kg TXA & CPB 4%
X5 EJLEERE TXA 76O HEFA S iR H 7 %
Fp

MG B TXA 0] LUA SRR VD LA
Je R I (MD 2 13.52 ml, P <0.001) , AR 121 40
f1(MD:0.20 U, P <0.001) FflIfi 3% (MD:10.21 ml, P
<0.001) % i & 5 DAL IR BIZT 403 (OR £ 0.666, P
<0.001) FIfL3E (OR:0.668, P =0.001) B % T %,
ULAER , HOR R 2 9T B 2R 52, TXA ] LR /)N
JLoC FE - A LA 3907 190 ot R S A I o ot B v, 4R
1M, Meta 23471 E 20 20 AT 7 Hh 85008 1) S T 1k 4
K, TXA XF TR S 4t AL 5 K k0 IR A8 L BRI AR 1 1)
VI 98 SR X L A4 L 1 R B L Giordano
LI — 391 [l B 5T 2, WA A 108 44 JR LRt Al
e R CERE L, K B TXA KR 224 85 Rk
IR 9 KB L B AR S0 S A ) s P4 3 8T S 5 SR T
TXA A FEARAE S22 70 58 K 0 ks F LI R H 2120
JHeL i B R R, AWFE PR AR
RS RIEEAR B LA Ui TXA #E VSD %3
SOLP AU S T O s BB LR H I A R (H A
Je 5 AT P ERE LT R 28 IR

FAN ARG KL TXA %F VSD B LA G HLAK
WAHE] ARJG 1CU 455 B I R) A S5 3 B i 1] A B
FET- AT X 5 Shimizu 255 (AT IEPERFFE I
Giordano 2512 iy [a] B M I 98 45 A — 3, H Hi, K
HEAFSY L ZIESE TXA AT DAREAR RO B i A T
ARZFA BRI, TXA XFTF /N LG BE TR 28 1 820
PHCERIR D AT #E— 20 LB, TXA Xt T VSD
BILHEAZ VSD B AR BB 9% A 520

AT NG WA FEAS K (BT AE—
M JRRYE B, AHIFGY Ry Il s g 161 ) FRATF 5%, R
SR T B1E A3 A B GE T2 J7 s, 15 AT sk e i A7
P NN S (R O 7/ = B QN £ S R R BRI DK 37 S
15, /N B i £ 1/ HLAE SR v, BRIk, AR B o
VAN TR0 TRE 55 O NS RN € 91 Ao < 7 N a1 NG
/IR P i T R R 1 RAE O SR A (UES

AR,

L5 BRTIR AWy 1 S T B AR A (0] B
WEFE, TR 04T A GE 2205 1%, S8/ IESE T TXA
AR VSD FE L FEIA ST it 70 g o %9 XURS: , X634 B
P AMERE L TR BAT 5

SE 3k
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R T R P 37 -5 ML R R o T
I Cox 2B I F- R 0 WLAR I A9 s PR 335 2R

PukHE, ik &3 &R, 2R W OB, XEE AER, P R FEE

[(FE].B8 SZHEETRRAY R (ATK ) 58 A5 7O MEAR IS B 45 5 91 Cox 357 TNALTF AR s AL B B R 2K
R, AiE BB 2015 457 A 2 2018 45 1 A DNEMRIESG G IF 0 5 £ 8B 35 AT Cox 2K S AL F-ARIAIFAY 42 Bl AR
HD WU R FHAS IR AU V4 A <4 0 1 B IO A2 (n=21) Rl HTK 4 (n=21) . 43 HIURERFI(TL) FFiL
FEZIKIE 10 min(T2) ARJ5F 24 h(T3) ARJ5 48 h(T4) L NLEFHE WL BB (CK) .0 UL LRR 38 W) T8 ( CKMB) | I35 AILES
1T 1(cTnl) WEE , LA K B AR IO S R R HUMGE A ICU I E] T T+ 2 3h kO 1 B AT s vk O A5 00 ARG I
KRS0, SR 24UBRFEFEARWICHET: , V-1 3= 20 Bk K ) HTK 4] =R 4y (107.7£10.7) min vs(111.7
+11.4) min, VRSN G E] (171.5£16.3) min vs(169.1£15.5) min, HTK W41 8 2 V35 75 (1 905+255.9) ml, £ i {5
VL ER TV (5.09£0.62) R, FAITETE (3 081£369.6) ml, FiZH 3 ML h CK . CKMB ¢ Tnl ¥ BE7EFF 3 30 KPS 5 1.
FEIEE( P <0.01) , RG24 h BRI THGE K ( P <0.01) , ARJ5 48 h JFIR 5 R Mk, HTK 4] Tl W JELEAR T 24 h [}
ST S SR ( P <0.01) 76 2% b 0 T2 i A5 B 4 o0 (1.45+0.21) J7JC vs(0.82+0.12) it ( P <0.01),
VLA AR5 JC A2 B M S5 3 BAE , 2 AR AR ST 55 1491 Hh B G5k S0 i o)) BB IR 1, 2 PR IRAL SC 3R 9T 1 ) s FE SUTR YT 2
JRJEMWIE , HRBIFEAR G 24 h WHRBRAUEHEE . BEVTMALEF ARG AR C R 225, &8 HTK RS 4 ¢ 1 &
TE O ARG A IO B A B S Cox 28R TRLTFARIA ST H 8l HA B 47 590 LR B8R s HTK W4 BRI WL 3% 48 bR Tl
WA 24 h BT & SRR AL, L O R RORAE T & A A

(RG] ORI ; 0 B 27 8 ; Cox 2K B MALFAR O WD HTK 85 75 145

The cardioprotective effects of HTK solution and conventional blood cardioplegia
in patients with atrial fibrillation undergoing valvular replacement and Cox maze

Il procedure
Qiu Bingmei, Zhang Lei, Sun Lei, Zhang Xiaohua, Wang Changtian, Xu Biao, Wu Haiwei,
Zhou Zhiqiang, Shen Yi, Li Demin
Department of Cardiothoracic Surgery, Jinling Hospital Clinical Medicine School of Nanjing University ,
Jiangsu Nanjing 210002, China
Corresponding author: Li Demin, Email; dr.demin@ 126.com

[ Abstract] ; Objective To compare the cardioprotective effects and clinical outcomes of HTK solution and conventional blood
cardioplegia in patients with atrial fibrillation undergoing valvular replacement and Cox maze Il procedure. Methods From Jan 2015
to Jan 2018, 42 patients in our department undergoing valvular replacement or valvular plasty and Cox maze Il procedure were re-
viewed. Patients were divided into two groups according to different cardioplegia and myocardial perfusion methods: 4 : 1 conventional
blood cardioplegia group and HTK group. Serial blood samples were obtained for detecting serum concentrations of creatine kinase
(CK), MB isoenzyme of creatine kinase (CKMB) , and cardiac troponin T (¢Tnl). Data of clinical outcomes, such as postoperative
mortality, the incidence of arrhythmia and ICU stay, the recovery of sinus rhythm , postoperative complications and prognosis, were also
recorded. Results There were no deaths in both groups . The volume of blood cardioplegia was 3081+369.6ml, and the frequency was
5.09+0.62, the volume of HTK solution was 1905£255.9ml.There were no significant differences according to postoperative ventilation

time, ICU stay and early postoperative life quality between the two groups .The cardiopulmonary bypass cost was significantly higher in
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BIFEE . 28  Email : dr.demin@ 126.com
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HTK group than in blood cadioplegia group (1.45+0,21 vs 0.82+0.12 ten thousand yuan). HTK group had lower ¢Tnl at 24h after op-

eration compared to blood cardioplegia group. Conclusion Both blood cardioplegia and HTK solution have the same clinical outcomes

in patients with atrial fibrillation undergoing valvular replacement and Cox maze Il procedure, but HTK may be superior for the recov-

ery of heart function compared to blood cardioplegia.
[ Key words] :

cardioplegia

Cox B (Cox maze,CM) AV F-ARIEIRSTF Oy
218 ( atrial fibrillation, AF) (4 b5 . H TN
IRIT AF B EFRAX CM VEITFAR, CM IVHEER I H
ERES, AN UH AL ARSI CM I AL A D A 4%
Tk TR AR LARIAL > (R B A N
B ISR 2 AN REA o 5 BE 5 42 375 BE A5 475 1) W]
FEVE I PR3 B ARGE IR UESE M RS F-ARI7 3%
P CM VU BBV X L 55 R 2%, ME B R 2K
e, /U WLGBH L P ) A %o o0 LR 4 A B g 1 22
K, REFEARPC IR = CEZ T HHi
] A b B T R 5 [ AT CM RGBT
AF, PR HTK IR B 5 O FE 452 9 T 19 258 4 VAL
XD ET AR LR P RBCR LS IR B &
WA SO ME B 2 65 01 AF B3 W4T e T F-
AR LA SR FS Bl PR % VA A — [T Bt e
45, NI IR AF 2R FARCNUR It — 2 2%

1 #MEHE

1.1 FH [l 2015 457 A £ 2018 4 1 HARLG
IR 5 9 AR [RIHA TR AMIG IR S 5 46 + CM
MBI AR 42 44 [ HEA T 9% REAFF 5T AR PE A
O WLERAF B SR FHAS ) BT 1 W 40 S WG4 . HTK VR4
(n=21), FMAFFEA (n=21) , HIERGIFEFR
GurEpORT TR T O | R I RO PR
g, PR — R LR 1,

R1 PAEHE - BImRGORY LB (n=21)

it H HTK 41 TR PE
B/ (n) 10/11 8/13
FERY(F) 58.249.9 59.6+8.6 0.62
KE (kg) 62.8+14.3 65.7+11.6 0.42
225 WA (mm) 53.8+10.8 54.5+11.2 0.65
ZEE AR (mm) 49.2+6.3 49.9+7.8 0.71
EF {8 (%) 56+5.3 59+3.8 0.45
NAHY ‘YJ6ESr 2

I %(n) 8 6

%% (n) 12 13

V% (n) 1 2
G Wi A (4F) 5.6+3.2 6.742.9 0.55

Valvular heart disease ; Atrial fibrillation; Cox maze Il procedure; Myocardial preservation; HTK solution ; Blood

1.2 RIMERE SR 7 % i F AR HH
— IR R S AR SMIE PR 5 A S B, SR Ry
AR, BEsh ORI BT i Ik 2 o) A 1
Jok A0 A0 i KO . R FH 9€ &) Medtronic affinity —
541 BB A A%, BRI LA 1 500 ml B 2 AR
¥, 500 mg ik Je, AR 10~20 g, RS
{di F 72 K H] Sorin Electa Y 1fit 3 [A15CHL 2, & 3847 1L
VR AT N, R 2.2~2.4 L/(m® -
min) JEE, FE P LLAN ML HL 2 (HCT) AMIKF 0.21, %
ERAEAMRT 0.24 2R T EKH Sorin BLS 805 #E1E
AR AR SR M R0, T 3 Bl ke ik
R K BT HE S AR SMIE IR 7R R LR 4 Ak
Sy EVKG T I R AR T BB A izt . S8 A T
Jor BRI | 1 B M IR R 2 32°C BELIBT T8 ik X | F
s I , 2 3 RO S0 v Il ASHHTR  HTK YR AR
UL, HTK WA 4 ~8°C 1Y HTK &, B U 1 7
TN 30 ml/ kg, PEHE T o8 A v FH G5 1487 DSt AR ik
S04 HTK WUOE , TP AR #ETE R ) 100 mm Hg 7247,
ARG HE T TR 70 2 50 mm Hg 7647, #E 1
FE] R 6 ~8 min, 7 IMASHER L (AR 7
A FER 7K 500 ml,10% KCI1 40 ml 25% MgSO, 2 ml
5%NaHCO, 20 ml &K 200 mg) #{H: 4 ~8C Y
41 1 IMASHER, K 20 ml/kg, 15 ~20 min EHE—
WL 10 ml/kg, FFRCT 3 8h ik 22 i ek i 8 v
500 ml, HEFARBAEZEFTHROEFAR, BT
AL WEAESS UG HE S 220 R SARTF O £ 30
Jik , 0 B IR IS, T A G TR A %8 2 R R
e B4 S 2, 00 B 1 T R 3R Ak 1 G, 225k
ICU,

1.3 HERE  WIEIC LR E AR RIS
KB, ALFEARSMIE FRET 8] T 32 20 Jik BH e (] 45
PR TR T TR RO B A T A TR) T 3 Bl ik
JEWIE IR EHE(F) IR BLEE B R ICU i B A
] ARSMIEER S8, AR S5 — JE A B i 0 LI A
Be 301 18] B 5 S, DA SR SR = H B BB 0 5 S8R
ARHG(TL) A ESIKE 10 min(T2) AR5 24 h
(T3) ARJ5 48 h(T4) B3 1 NLER I ( creatine ki-
nase , CK) (> L2 LR 84 1 [] T ( cardiac creatine
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kinase isoenzyme, CKMB) | .[» AULES & 1 ( cardiac
troponin I, cTnl) ¥ B S5 24 FE R

1.4 it &k N SPSS 17.0 Gt 3 ik
L THERORER IR AR UE 22 (x£5) R AR IES
O3 GEORHAL R I IE 2S00 A SRR AT e T2 Ak
AWK T 225001 F g K S22 i, )
PORLAATREAG S, DL P <0.05 AZERA GRS,

2 # R

21 AmAERFRF—EFULER WAHBEENTF
AR5 ARG A — I O O IR 7
BRI 2,

22 WAEFCIEEF AL AR E M
i1 CK ,CKMB ,cTnl ¥ EEFE T2 Y01 W34 &, 76 T3 13
SRAL TR K, T4 YR TRt %, 5 T1 g,
P B G245 ( P <0.01) ; HTK #4754

AV IR [i) o5 0t A= A AR R AR T A5 4, Tl
WREAE T3 W E KT A4 4l ( P <0.01), H
RILER 3,

23 mALFEAHEURE WABRZE LA
KMAJGFIBCT WFALRT ICU i B3 B[R] A3 B 30
[ R AREAH O, L R AMIE A S UL 3R 4, & i 45
PR 5 B S 106 2 fg s 1 ], PP IR AL 32
FHAIT 1A Ko REGRYT 2 AR IRAE

24 WABRFOHERTRAEFLLE REFRD.
HTK WA FEM OB 5% 7 6, AF 1 512 Hi LR 25 )
RITHE S MBERT 21 B RS2 k0 A i A5
MR M0 3h i 52 6 B, AF 2 ], i BE Fi 5 o 45
W 19 BN EM O 2 B A BN O L, RE
3A4H RV R TCAET, ORI E A HTK )
A AF k1, AF R0 A 1 B R B, AR
SN S IE

R2 WABFEARIMEFRA PRI L (n=21)

e HTK W41 glIREE A P{H
FARIK

MVR(n) 7 5

MVR+Z B3 LA B (n) 2 2

MVR+TVP (n) 10 11

MVR+TVP+Z2 53843 UIBR (n) 1 0

MVR+ AVR(n) 0 1

MVR+AVR+TVP (n) 1 2
PRAMEFRET ] (min) 171.5+16.3 169.1£15.5 0.63
T+ S PKBEEET ] (min) 107.7+10.7 111.7+11.4 0.25
U 2 (ml) 1 905+255.9 3 081+369.6 <0.01
HEFEREL(IR) 1 5.0920.62 <0.01
VB I] (min ) 6.70.35 9.3+0.83 <0.01
THET FEFKE A S (n) 17 15
TEHC E KIS DR (n) 4 6
UG EFER(%) 95.2 90.5
tEPUERALCE, B F.0MH (n) 11/10 12/9

iE: MVR: R E e MVP . —RATE ; TVP . =RIREUE ; AVR . T8 kol B e,

T3 WHEH CK.CKMB cTnl B A (n=21,x+s)

- CK(U/L) CKMB ( pg/L) ¢Tnl( pg/L)

HTK W4 &ifEigd PE HTK W4 &FifEigd PE HTK W4l &ifEgd PME
T1 66.26+13.06 63.26+12.24 0.45 12.57£1.62  11.18+1.65 0.09 1.54+0.07  1.54 £0.08 0.95
T2 1 114£163.1 1210£172.3 0.07 47.42+7.93  46.82+8.22 0.81 78.73+8.19  80.19+6.39 0.07
T3 1509+191.3 1 584+196.2 0.22 30.81+2.54  31.46+3.07 0.08 50.85+3.19  56.45+4.40 <0.01
T4 115.1£17.93 121.3221.69 0.06 13.93+1.85 13.65 +2.09 0.64 9.85£0.79  10.13x1.62 0.06
PA* <0.01 <0.01 0.02 <0.01 <0.01 <0.01

. P RHTASTI L,
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R4 PHAPTOS R REE TR LA LA (n=21)

S| HTK &4 RAlIREEEATE P{H
I A LA Bh s ] (h) 22.24+2.32 24.36+3.54 0.65
ICU s B it1a] (d) 2.68+0.87 3.03+0.64 0.54
FIARMASET (n) 0 0
A BEHATRI I & AE T L

W % (n) 1 1

MELLAHHE IR (n) 1 1

W1 38 (n) 0 0

i BERE T (n) 0 1

ARIGOBRF (n) 1 1

HBERTOEERFE (n) 0 2

BE RO (n) 1 2
WAMEIR T (JT7T) 1.45+0.21 0.82+0.12 <0.01

i ONATESEE B RIAYT (continuous renal replacement therapy, CRRT)

3 3 i

AF LEI IR R —Fh i WA D HER R AR
B EBRGR N 0.5% ~1.0% ,AE T RE MR T 24 45%
~60% G AF, AF Jii ft — M #0141 R o A
Ik 3~9 48 KM 28 it 0 g LA R D) B g B 4
FURF DN EZ 0T R E N, B R
TR 1) LA s FN EE SR AR DU BB AN 4, 2R AF Rfgk
FEAE, Lo U s e L B B8 i Yy Rg , (.0 4 2 /b
20% , 5341, B 2420 B AR 2% S AR M ) T RE T B el
LA O By B4 MY R 1% | 7 A 0 HE AL 25 5 T 1
A T RS — EL 5 DI n B S S50 i 45 e JE L &
FET,AF BE G KR R IE TR AF BB 3~5
500 ER B S0 Hr B3k 26 BB 3 — O T B AR X
B BT RN B e R A EE AT AR R FR,F
ARBFTRIE 0t PR R, 5 5 B sF i) (9 o JE 52 4
DU SR WG L 2

HATRIT AF (1% 77 347 50000 fl R | ¥ VR I il
AR TE AR AR BOCTH AR ST
HPEHERIOR LA Sk B FRSESE T eM R AY)
FEEM) I AR 2%, i K T RSN I e £ 3
JOK BELIT IR [R] , 38007 H I B4 RURS: 1 , AT A 8 3 K iz
AT, DA E B AR B B E R K AF ik
30% ~50% , 1€ J5 & ARSI 32047 T AR ) 25 AN ) B
A1 AR JRYT % 3T 78 017 250 18007 Rl R A R 5
WA, 37 3T A 5 DO O Bl 25/ 55 O E R 22 25 7E AF
TRITTE R T A AR A AF B @ e 2 O M
FARE, R FIEF AT AF 3697 HETSMNEHAST AF
AL CM IV ELTFA, DL 45 R 1t A0 D) Fn
A R R ] B, BHLIBTE (] 4 CM T, {RHR

T ZRMG I AF KRG %BR AF KAFE R 70% ~
76%" 8 i CM T 3k 87% ~97%' "+ | —Fh R
MRAREZES, ERHAT CM MFARMEX R E
Je MERE Z B, O JUUBR R ] A K L 0 JUL
YHARIE T FIIRBEIY) Az 3R o i e Rk JE 1A 3
WS FH PO IR 5 T 0 b AF & [RIAT CM
MFARIETT B B E DA AREFE TSR T A 5L CM
VFARWGITF B F R, CM TTFARX USRS 5 5
PZLR I AP AR P U B CE 22, B
PR/ B T R B 45 0T O TR PRk, A 22
A Aok [T L A0 %o [ P 2 T R 0 UL AR 9 443
Il R 2256 Sl FHUE S

TR AT D WU RO T AR 1Y T Fn i
BRG] B &2 #iR A Z8 SC E B A VE L, HTK W2 1975 4F
/% = Bretschneider (4% & H.[7] 55 & W | 7F 1979 4
TEARAN GRS ) Al 38 T 4 R 4 R R £k 2%
RE o - a - B RRAF R, < PR &
HTK W1 25 A, B e 10 78 A s Bt % 2 2
B E R, A AN RN MR BT AR
AT, AELER B BT I T R, T
) PR Y ) A YO R A I o
HI 2~3 A%, X5 AR AR L HTK % H]
HERRIE K2 30 ml/kg, BFSE 7R : 7650 A 40
LY AN ES T AT 3~ 5 min, 20 9 A ML -
B2 ~4 min, FAVHE T 5~ 7 min, KL HTK
VRCTHE T N ) 07 463 6~ 8 min, A RE S B A4 1O LR
PR, AR R T — W T LIs S 2~3
h O WU CR , 08 R A B AR F e 5
SR LA i T AL PSR DR T AR L DB e ) A
K, TR ZRFTWIAR T BAERE 0 LRI, X AR By
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WA —E 5, SRS LR, 2R DR IE L
WU B VIR FTEE T o 1 29 3% FH B2 AR MG 30
= A W75 R TG | R ST A5 A R, P 3
& HHET M ICE W, Sakatat '™ 25X} 46 1] 4 & 4
AR £ L I R IR S FL R T HTK W5 2 i 454
WO WU 25 5 % B0 HTK 820 3= 3 kO ik
Je U A 3h &2 Bk T A S R AL R
R MR T HTK W4, 15K SMIG BRI w7 20
EYEMLI 25 TC 2500 o AR SR AS D I IR 58 &
B, HTK & A B 1 0 IR P ROR T eI T A T
7 IASE 3 22 URHE T R O S R i A
AR R DL B HAB AR X 58 22 B O IE TR,
AT Y 22 R 10 LR B8R 5 HTK W S
U O WU RCRAE Y, O WU RS, CK 3 & T
AEd = KRS0k, RN BT B il A g i,
CKMB X0 LA B i 9 SRR & A 00 L35 o A X
B, 205 LB 20% , 2D LRI )R 4~8 h sk
SR, 2~3 RIREIEHR" . oTnl B MUK, F5 51
SR 0 WLZH a5 i 453 475 Fsf b R R A I, A
AR Ak 0 LI il B4 R B 5 E A G, J2 H AT R 1k 4R
PESGR A AR Gidr s 4 > Rt IR A A CK
CKMB F ¢Tnl AT DA 81 Sz O (LA A R B2, AR AF
SERE, WL R IO CK  CKMB | ¢Tnl ¥ JE 78 I
T E S 10 min BB & FEARSS 24 h 354
AbFHE R KT ARG 48 h BB S, 5 AR
A A G225 HTK JRALF AR 1.0 L
TEFE PR AP R AIK, o Tl YR EARS 24 h i
FART A AR AL, U RH HTK C7E O R A5 &
FE0 5 £ B R TE IR 40 Cox 288 AL FRIA
I7 AR L RIS L 7 A A

AL E ARG EIICAET , 24 TR AR P a4 3 |
HTK 415 & i A5 P 4 e P AT LA B st ] ICU
5= BRI Ta] A BE 10 R ARG By B R A5 I IR
A5 HIOFTC W5 25 5 (02 HTK VALK SMIG A 3%
FHBA 8 T A A A, S 20 3 B O A B 2%
FH3E N, PR 7R SR A B (0 LR P O i 4 F o 2R
HAE T, AN 2T i E A R R MG
P& A i SR T

ZE LR, HTK W5 2 5= 40 7 O JOE T RS
G IO 5 AR FA TR E R Cox 2K 8 MAYF R
Ul WLEE2EAR bR Tl WREAEAR)S 24 h BEML T
AR A, P HTK 0 WLER B 85 R A8 1 25 il A5
P, TG REE I3 1 AR L, I 25 5% 0 AR5 S 4
WAL JET/IEAR [ B 5, PR RO LA 3P 3R
BRI T KB e i — Bk
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1A @ RN LEO IR AP R AR
BeAJe AR F B2 26 0 #r

S REE AER A @RAME L X

Bl

[(WE].BH NSRS TG (PMA) 7E0 LB SMNRHBIA W (R RARE) MR ERR, Ak AN
2 Cochrane [ 431 \MEDLINE Pubmed , Highwire .EMBase ,CSJD .CBM ,CNKI 25 v #hAE My 2 22 504 I, UREE G T° PMA 7E.0> IL45
HNBHEI AL FH R BEHLA BB . 2 Cochrane ZRGEVFAN T 4: , PEAN BT 49 ABIF 9 B9 SCHR B &, 32 UA ROBE J5 R RevMan
5.3 BAFHATEERE ST, R WA 13 TABFF, Hit 808 il i3, 25254007 o 0 A SMRHEL AR #1257 PMA VA Y741 5% 1R
ZHAHLL, PMA ZH B 0O A2 3 B B8 (RR=0.49,95%C1:0.26~0.92, P =0.03) , Hrh 3% B F48 (RR=0.11,95%CI:0.03 ~
0.38, P =0.0006) . Z 14 7.4 (RR=0.08,95%CI:0.02~0.41, P =0.002) 50353 3 (RR=0.33,95%C1:0.18~0.63, P =
0.0006) .5 M358 % (RR=0.54,95%C1:0.35~0.82, P =0.004) &AL R U] 5 AR, 83 Ao HE I B4 G 0E kA R 0]
FAK(RR=0.37,95%C1:0.17~0.80, P =0.01) , H 3 & BRI B 5 (RR=1.52,95%CI1:1.32~1.75, P <0.00001) ; [N, 5B %
H# (RR=0.73,95%CI:0.51~1.05, P =0.09) % Hi( RR=1.13,95%CI:0.82~1.58, P =0.43) .CNLEL 1L ( RR=0.78,95%CI:0.23 ~
2.61, P =0.69) % E#H ARJFIETH (RR=0.00,95%C1:0.06~0.06, P =1.00) , A LK ZREFLH¥E L, &g LMmEs
BFEAHA o Rz PMA JRY7 AT BRI 360 A 3 & Bk R AL O HE R B4R A IR R RS F 5 T
P ACEE PRAP VR

[REIR].  IRAREEE ;O MBI Meta 24T

Protective effects of potassium magnesium aspartate during perioperative period

of cardiac surgery: a meta—analysis
Cao Fangfang, Zhang Haitao, Zhou Hongyan, Du Yu, Zhang Yonghui, Wang Ji
State Key Laboratory of Cardiovascular Disease , Fuwai Hospital , National Center for Cardiovascular Diseases ,
Chinese Academy of Medical Sciences and Peking Union Medical College ,Beijing, 100037, China
Corresponding author; Zhang Haitao, Email ;boy8672@ 163.com

[ Abstract] ;: Objective To assess the effects of potassium magnesium aspartate (PMA) on perioperative protection in cardiac
surgery. Methods  Electronic databases including Cochrane library, MEDLINE, Pubmed, Highwire, EMBase, CSJD, CBM and
CNKI were searched. A meta—analysis of all randomized controlled trials (RCTs) comparing PMA group with control group in perioper-
ative period of cardiac surgery was performed.Study selection and meta—analysis were conducted according to the Cochrane Handbook
for systematic reviews.Data were extracted from these trials by 3 reviewers independently and analyzed by RevMan 5.3 software. Results

A total of 13 RCTs including 808 patients were assessed in this study. Compared with control group, the incidence of arrhythmia in
PMA group was significantly decreased (RR=0.49, 95%CI1.0.26-0.92, P =0.03) , including atrial premature beats (RR=0.11, 95%
CI.0.03-0.38, P =0.0006) , premature ventricular contractions (RR=0.08, 95% CI. 0.02-0.41, P =0.002), sinus tachycardia
(RR=0.33, 95% CI.0.18-0.63, P =0.0006) , and supraventricular tachycardia (RR=0.54, 95% CI.0.35-0.82, P =0.004). The
incidence of low cardiac output was significantly decreased (RR=0.37, 95% CI. 0.17-0.80, P =0.01), and the auto—rebeat rate of
heart was significantly higher (RR=1.52, 95% CI.1.32-1.75, P <0.00001) .However, there was no significant difference between the
two groups in the incidences of atrial fibrillation (RR=0.73, 95% CI. 0.51-1.05, P =0.09) , ventricular fibrillation (RR=1.13,

YEFBAL: 100037 dbaL, o E B AR B AL RSB B0 MR O BAME RSN SICU
WIFIEE : 3KV, Email : boy8672@ 163.com
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95% C1.0.82-1.58, P =0.43) , myocardial ischemia( RR=0.78, 95% CI.0.23-2.61, P =0.69) and postoperative mortality (RR=
0.00,95% CI. 0.06-0.06, P =1.00). Conclusion Perioperative application of PMA in cardiovascular surgery can reduce periopera-

tive arrhythmia, increase the rate of auto—rebeat and reduce the occurrence of low cardiac output, indicating PMA plays a dual role in

magnesium and potassium ion protection.

[ Key words] :

O SMEIAR L 15% ~40% 1 B35 23 K 1E O
A U O BB (50 Y SO AR
290.41%~1.40% ", 2 5.0 LB AH G, 22 3 0k
AJE AR TR MO HE LB R R SR, O
TR H 135 DR 3R vl el e IO A (AR IR ) TR
VUM DN IKEE e ¥ N ERINE PN SI=p g s &S AT
O M SVRA S L0 i B R S I TE 4.0~ 5.0
mmol /L, 7 FEE 0] T LAy 20 B M 99 i e 4 1) % A4z
AR o 3 AP ST AT IR R S B R KA, SR
T, BB %) Fi 26 S FH A 2002 40 R B 32F A0 L4
WA RESSIL, HETOFSE R, 7] 2 E MR B ( potassi-
um magnesium aspartate , PMA ) 7] DUTR 3 #b 78 21 ffd Py
PR EE RS T, SR At AN i RE =, TS A0 M D RE iR T O
FEPR I B A AR TR R S A0 i B AR
SR RN ST, PR B B T RO A e e btk
ANAIMIN AR A BRAE () i B R B 5 BT O
W] LU i s B 52 3 O IR O AR
KWL RN

O LA MR ROR B R GEME BT PMA AT A
Z ENR R ESN 2 B BRSNS ERZREAR
FERGE— . AW B TEE A LA TR s R
HETAIRESE , X PMA 7.0 1055 4 MR AR S 0 PR 37
t— R,

1 #ARERFZE

11 Uk K 1993 41 A2 2018 4F2 H &
RAYKT PMA TEL I 45 AR LA S T 1) BEAIL XS
MR, ALK R Cochrane K45 4E . MEDLINE |
Pubmed Highwire ,EMBase | 2 & 1 SCR} 7 1] 1) 42 5C
KO (CSID) | Hp ] A 0y B 2 SCRR B 2 (CBM) o
] 001 1) 4 SCROHE 12 (CNKT) |, 3 SCAS R Rl 135« po-
tassium magnesium aspartate , magnesium, cardiac sur-
gery ,arrthythmia, H1SCHE BRI L 45 . 14 2 BREP B,
§2 JRTINIIIIRE A S ATIYE 7

1.2 Uakfhit

12,1 HAGRHE OB PMA TESHRTEO ML A
P AN B BE HL BER  @ T Fud it S 156
R PMA SRR ATARTT W IR 25 T bRy 7 i
LI QSRR P2 ML R A 25 R R b RO R

Potassium magnesium aspartate ; Cardiovascular surgery ; Meta—analysis

RAF(SEp I W R S R S
OEN B OShd A | R AR 24 h RO
e LA G IR AR LOE A S R O LBk &
A BT GRS IR AR bR b AR ] — 158
TN

1.2.2 HEBRbr#E  OIX BB, QK4 ;
I BTN T R R SCHR; DLIHEE
AR RBARIE R KR SR

1.2.3  BREEEL P4 PEAN X AR Y SCRR AT
MSEIGE . A 53 R e Bk A = A AT A R
SESERMANITE . SN B EAE R EAE R
&4 R bR AR

1.3 X#FZFM I Cochrane PME M R G 0F
P T WK a8 A SCHR Y B i, A0 6 < BEPLITVE 0y
T B G . 15 12 St | 45 SR A 1 o8 M (R D5 LR
) Jadad PEAPFEATUERA, 22BN 1~3 23 MR
o, 4~T SR

1.4 %it5F % M RevMan 5.3 #4347 meta
I3HT. SEXTAN AT HEAT S B A 0 A 6 K Uy
a=0.1, HREEAGEIT4REMECP >0.1,I<
50%) , FHE @ SOV AR T AT meta S0 8T ; WA GE it
FBE( P <0.1,1°>50%) , 70 M N, 9 3547 W20 73
Bro XTI AR S B i A e T4 S B A Y, R
FHBEAUSON AR A5 IR AR R 30T, THECERE
R FHARXS FE R BE (RR) RSP R0 ge it i, & 3000 i
Bya i H 95%ClL,

2 # R

21 WMANFFRGEREANERERN AU ™
MR IRRT R ORI R, Zead 3 A4 W 5% A A 141 1)
T SR A R B HE SR AN AH DG SCHR | P 52 4 50, A
2| PMA 1 SO 058 SR} FELA A R FH 09 BF 5% f
FHICHYSCHR 45 5, Z0% 1 RZsiR , s s 2 4, i
MEMM RS 2 e, M B IF 9 1 e, 5 R e 191 4
T, HEBRAR N AR UER) 21 55, Fe 20t 1% H 476 s o
IS0 13 55 (£ 1), PMA 6.0 WESNRE LA 38 13
3L 808 il 3, 4N A I 156 1) — 17 10 UL
1.2, 11 FWFoe i AR AR IR YT ik, 2 /e
WHRATLEFRIT .
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R1 PAWTOCHAEEARRHE (n=13)

(QT’EA;;%; El;lfﬂ) Lﬂ?:?ﬂg ﬁ@:ﬂﬂﬁﬁ( &“;qgg Xif B BERL W SrPCRag Hik Fii/iB i Jadad W43
Wulf(6] 1993 105/102 60+9 58+9 KCl uc uc uc i 4
2k [7) 1996 50/50 5~50 6~40 KCl+MgCl, uc uc uc ik 4
Jil8) 2006 20/20 59.427.6 55.8+8.5 KCl uc uc ik 5
Piper[?] 2007 43/45 668 68+9 KCl Y uc Y filiik 6
Fir10] 2008 10/10 52+7.5 54x6.5 KCl uc uc uc ik 4
S 1) 2008 20/20 62.324.5 59.426.2 KCl uc uc uc fihik 4
g2l 2009 25/25 59.3£12.5 62.4+7.7 KCl uc uc uc ik 4
A1) 2009 155/125 44.8+8.2 41.2+6.7  KCl+ MgSO, Y uc Y ik 6
WA [14) 2009 25/25 41.55x11.37  40.68+12.91 ESrssill uc uc uc ik 4
A 15) 2010 115/105 52.6214.2 53.3x14 KCl uc uc uc ik 4
St 1 [16) 2011 25/25 55.28+11.99  51.5+12.64 KCl Y uc uc filiik 5
KR 17) 2013 30/30 59.3212.5 62.5+7.9 KCl uc uc uc ik 4
g 18) 2014 80/80 63=9 62x10 S s Ell uc uc uc Eipuy 4
L Y=JE,N=TC,UC=RiE%E,
F2 WAV PMA DL (n=13)
AT A B mAIr g WL b
Wulfl®! AAMERROMETA JIMA Thomas ### K A abcj
B TRSMIESCBETFAR KRG 1 P I R 45 2 RATARPAST eghij
Jit®] 1RSMEFR CABG FAR RN ] A abij
Piper! ] eI CABG FA FRIKT NG ab
TGP AR AR A R AR ahik
X BB CABG F-A T B A aijk
gt CABG FA [iidiSesi] A abeefk
AR P XA O R IR ARG ac
WIREAR O MEFRERRETAR IR S Arp i
AR 15 PR OAEF AR iU Tres ARJF3d abdefg
Fiwge] T OIETA lisg ¢ inpes AR abi
pUL BT H IR CABG FA fi2lcinpes Arp a
S-S WIS CABG AR i i ARJF3d ab

E:CABG TDRBNNK B HFAAAR ;0 DERH R AER b FrEURAEA o WU AS  d o PE R R A A e SR R R AR 256 1 S0 Bl el
R g % RO B HUR A h RO HER A 5O BE A S B O LB & AR 2k RS FET- R

2.2 Meta HHT 4R

221 BOEBRERAER R T PMA FEL
I8 AR AR B PR AR 8 45 25 07 U [m)
7T WAL T, S 5T A6 O AT F T 45 24, A
I 2H 5 0 IO AR T S R AR R & IS TR
EGH S (P =0.0003,1° =81%) , & FBEHL
RONTBE 45 5 R PMA TSP BOA YT 2 5 0 IR 4
FHLE, BE B RO AR W T B 22 5% (RR=0.35,
95%C1:0.11~1.16, P =0.09) ., 7 W58 2% Wk 24
2, SR BIAEAEGE 22 5 B (P =0.0007, 17 =

T4% ) K FH BE AL AN B 25 2L 18 R PMA U 5
Tk 45 2596 97 41 5 % BRAL AR L, A 0 0
A2 B0 (RR=0.49,95%C1.0.26~0.92, P =
0.03),

222 FBURAR 2 WSO IR R
2}y, LI 2 5 0 HR A B B R B % &5 ) A7 A
Giit e R PE( P =0.04,12=77%) , RJBREH LN 5
A, SRR PMA FESHRIAYT 4 5% AR L, &8
HH B ECH .22 5% (RR=0.64,95%C1:0.13~3.09,
P =0.58), 5 WiWFR &Ik 25, LR 4l 5 X
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HELH B B ) R A % & R LN AR AR G vt 20 5 o Pk
(P =0.13,1"=44%) , >R I E 2 O AR, 25 1 18
7N, PMA S # Dk 25 2596 97 41 5 6 BRZH A L
BAN WA R E 2% (RR=0.73,95%
C1:0.51~1.05, P =0.09) .

2.2.3 FEEiRAR 2 WM R TG4 S5 X
HEEIN KA R, KIS LG T2 T FE (P =0.
24,17 =29%) , R I @ s AR AR 45 58 B, PMA
FESHRORIT A 50 AL A H, BE S 8k AR
2% 5 (RR=1.13,95%CI1.0.82~1.58, P =0.43) ,
224 GYERMEEAR 2 DIFR R TIREAH Y
Xof REZH Pk LA Y e A R B WESE () TE G 2 57 I
PE( P =0.26,1"=20%) , R E G RN AR, 2558 5
7R, PMA HESHBOAY 72415 0 IR M HE R 1 B 1k
PR R B R (RR=0.11,95%CI1:0.03~0.38, P
=0.0006) ,

225 FEVERMEEAR 3TN LR TIRKRH S
Xof REZH 2 1k L K A R B WESE [ TE G i 57 I
PE( P =0.90,1=0%) , R B E s AR A 25 5 0
/N, PMA TESTBOAR YT 415 % AL A e, B n = 1k
B A I AR (RR = 0.08,95%C1.0.02~0.41,
P =0.002),

22,6 FEWLIEHEEER 2 WIS HE T
2 50 A SO Sl R R AR R SR G e
HERFE(P =1,12=0%) , R [ & S0 A
S5 EOR  PMA ESHRIA T 41 5 0 IRALAR [, R
M0 Bl i i & AR B B B IR (RR = 0.33,95%
CI:0.18~0.63, P =0.0006) .

227 FMEOshEE AR 2 WFSE R TR
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Prognosis of pericardiectomy in patients with constrictive pericarditis and its as-

sociated risk factors: single center’s 20—year experience
Li Hanmei, Tong Minghui, Wang Wei, Yang Yan,Dong Chao
Department of Cardiac Surgery, Fuwai Hospital, National Center for Cardiovascular Disease ,
Chinese Academy of Medical Science and Peking Union Medical College, Beijing 100037, China
Corresponding author; Dong Chao, Email ;fwhdc@ sina.com

[ Abstract] ;: Objective Pericardiectomy is associated with poor survival and its long term prognosis remains unclear.We aimed
to review the 20 years of experience on pericardiectomy in our center and to investigate the prognosis and risk factors after pericardiecto-
my in patients with constrictive pericarditis. Methods Preoperative clinical and imaging characteristics were evaluated in 297 consecu-
tive patients with chronic constrictive pericarditis who underwent pericardiectomy between January 1997 to December 2016. Demograph-
ic comorbidity, operative data, and follow—up outcomes were analyzed. Results Patients were aged 3.7—-83 years old(41.8+16.1).
There were 81 females (27.3%) .Etiology included idiopathic (n=99,33.3%), postoperative (n=4,1.3% ) , postradiation (n=2,
0.7%) , and tuberculosis (n = 182, 61.3% ). Complete pericardiectomy was performed in 281 patients. There were 13 perioperative
deaths.The S—year, 10-year, 20-year survival rates were 89.5% ,88.4% and 84.1% , respectively.195 patients(65.7% ) remained e-
vent free by the end of follow—up. Multivariate Cox analysis showed that re—do pericardiectomy (hazard ratio 4.03 (1.5-10.5) , P =
0.01) was the risk factor for increased long—term mortality. Age( P <0.01 ,HR;1.02(1.01-1.04) ), preoperative atrial fribillation ( P
<0.01,HR2.28(1.40,3.71) ), re—do pericadietomy ( P =0.02,HR1.92(1.1-3.3) ) emerged as risks of long—term event—free surviv-
al. Conclusion Re-do pericadietomy was an independent risk factor of poor prognosis after pericardiectomy.Complete pericardiectomy
is a safe and reliable treatment for patients with constrictive pericarditis.

[ Key words]: Chronic constrictive pericarditis ; Pericardiectomy ; Prognosis risk factors
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[(WE].BH HITHRIMEIF(CPB) DI EFARFE AR L ER KGR EHE, Ak BB 2014 45 1 H = 2015
1F 12 A REER KA B S —E B OO R A 637 B4 IR RTORE, K B E RIS, 35 K B BT 1R > 12 h 52 SUCRH
WRAER | 53 S5 BEREIR 4 2 A 5 SR I BA R 2 ¢ Ry X AR 6 K logistic [B1JS 3BT 820 CPB JCx LA T A I JBR Y 9 TR 428 31 110 165 6
K2 Ko ph~r fa b R 25, 58 2L 66 GIFEREER  RA RN 10.4% , FREEIEIR (116 PR 22 50 R 240 Hr s SR R AR ( P <0.01) |
ARHFTMIRZE K P <0.01) MLWLEFKE( P <0.01) .CPB BF]( P <0.01) J+E S IKBHWT ] ( P <0.01) AR E (P <
0.01) .\ FARBFEI( P =0.02) \ “RIFM 1L ( P <0.01) FHIML( P <0.01) &0 ML F ARG & TR AR N E, Logistic £
K2R WA 23 7 245 5 B 4RI >60 2 (P <0.01) RATIILIRZ K15 (>9 mmol/L) ( P <0.01) F£L4iffI( P <0.01) &5 CPB
FARGEAEEIER WAL fER A E, &t CPB .UM FARJG IR ERIER W R A 5 2R A ZAHC, F i >60 % AR HTI0 AR %
KR (>9 mmol/L) F£r 40/ S50 CPB FARJG KA IR MR AER a7 fERE N, RETEWRGEAT RHATT, B B ik o6,
FEFEIE LA TR 7 2 B e T AR A4 S T A ), g AR rf S afi 258 450 99 5 5 R A 3R ) B B
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Risk factors of delayed recovery after cardiopulmonary bypass surgery
Song Xinye, Luan Yong
Department of Anesthesiology, The First Affiliated Hospital of Dalian Medical University, Dalian 116011,
China
Corresponding author; Luan Yong, Email; cclyyly@ 163.com

[ Abstract] : Objective

Methods We retrospectively analyzed clinical data of 637 patients who underwent cardiovascular surgery in the First Affiliated Hospi-

To investigate morbidity and risk factors of delayed recovery after cardiopulmonary bypass surgery.

tal of Dalian Medical University from January 2014 to December 2015. The delayed recovery was defined as that the recovery time of
consciousness after anesthesia was longer than 12 hours. Risk factors were evaluated by univariate analysis and multivariate logistic re-
gression analysis. Results Univariate analysis showed that age ( P <0.01), preoperative blood urea nitrogen( P <0.01) , preoperative
serum creatinine ( P <0.01) , cardiopulmonary bypass time ( P <0.01) , the aortic clamping time ( P <0.01) , the lowest nasopharyn-
geal temperature ( P <0.01) , operation time ( P =0.02), rethoracotomy for hemostasis ( P <0.01), blood transfusion ( P <0.01)
were risk factors of delayed recovery after cardiovascular surgery. Logistic regression analysis showed that age>60 ( P <0.01) , preoper-
ative blood urea nitrogen level (>9 mmol/L) ( P <0.01), blood transfusion ( P <0.01) were independent risk factors of delayed re-
covery after cardiopulmonary bypass surgery. Conclusion Multiple factors may result in delayed recovery after cardiopulmonary by-
pass. Age>60, preoperative blood urea nitrogen level (>9 mmol/L) , blood transfusion were independent predictors. Preoperative
medical treatment to improve renal function, proper surgical procedure, shortening of the operation time and reducing bleeding during
operation are important measures to prevent delayed recovery.

[Key words]: Cardiopulmonary bypass; General anesthesia; Delayed recovery; Risk factor
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{78 e] )i 1WA SN RTIN =  SA 2 S W < VRN | S BT
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TFEE (body mass index, BMI) | 2.0 & B Il 43 %%
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WFAR ML HE A . IR E A (blood urea nitrogen,
BUN) JLEF ( creatinine, Cr) , K 2% % R % & [ ( as-
partate aminotransferase, AST) 7N Z i ( glutamic

pyruvic transaminase, ALT)  CPB 8] 3= )y Jik BH. ¥
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it CPB e I S WA I B | T A I ] 2 A5 i ol S —
UM 1k 11 55

1.3 %it$ik R SPSS 22.0 ARG TRk
FTEE LB, A T i BORER B R E 22 (x)
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K student—t K256, THECTTRHT LFCR FH XA 56 5%
Fisher #5 #0485, R Logistic [F1JH M52 R £ |
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2 & R

2.1 ARG T 637 Bl I, Hor o6 595
FEIR KA RN 10.4%, F 1K TIERWH (n=
571) HIRMEAE R 2 (n=66) B9 A il R BT, 75 7
TERAL B E IR, B Cr F1 BUN P35 7K -2 5
TUR R OE R AR E, ML B AR BMIL
LVEF FLERMAAH LW B 2E 5, Wk 1,

637 {9 il 1 4 52 T AR B Ik 55 % A% AL TR (cor-
onary artery bypass grafting, CABG) 4 118 i, $55%
AR E 3 TR (valve replacement, VR) B4 362 i,
[ 4552 CABG+VR A 16 1], #5532 Kl & T AR
A 73 ), sz e N RE Y 39 1), TRARG R P
WY 2 0], e OB TR # A 68 ] . 44 b5 1)
B BRAUE AN AR 36 ], 2 [ R BB A AR 11 4], 0 55
IR AR 11 491, 2596 PUIRAE BTG AR 3 4], L PN J5E
HERBUERNAR 2 0, SRR EDIMTAE G A 2 B, 2%
DA ELE A 1], A 5 E PR IR A 2 1,
INERER A P e T ARIEE A 1 B, kA
RN 1.5% /N TR R AR (10.4%) . WA 2,

R 1 ORATPIALRE IR R GORH LA

S| IEH 4 (n=571) HERZ (n=66) /X P1E
B n(%) ] 308(53.9) 39(59.1) 0.63 0.43
R (H) 58.56+11.70 67.39+9.99 5.89 <0.01
B (cm) 1.67+0.83 1.67+0.82 0.15 0.89
R (kg) 68.29+11.83 68.72+14.16 0.27 0.79
BMI( kg/m?) 24.46+3.56 24.53+3.54 0.16 0.88
AST( U/L) 27.73£27.90 39.76+75.73 1.28 0.21
ALT( U/L) 28.61+28.24 36.00+54.37 1.09 0.28
MELE M (g/L) 136.02+19.05 137.06+21.16 0.42 0.68
BUN( mmol/L) 6.89+2.92 9.13+4.41 4.03 <0.01
CREA ( pmol/L) 75.04+37.94 100.20+71.87 2.8 <0.01
LVEF(%) 54.48+8.52 54.14+8.23 0.31 0.76
FLA2 (mmol/L) 1.41+0.80 1.56+1.06 1.43 0.15




AR AMIEFR 435 2018 4E 06 H 28 H 4 16 %55 3 8] Chin J ECC Vol.16 No. 3 June 28, 2018 167
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i H IE#H 41 (n=571) HERZH (n=66) ol X P1H
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CABG+VR 13(2.3) 3(4.5) 1.244 0.27
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Analysis of cardiopulmonary bypass accidents and failure in cardiac surgery

Yu Xiang, Du Lei
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[ Abstract] ; Objective To explore the causes and countermeasures of cardiopulmonary bypass accidents in open heart surgery.
Methods A retrospective analysis of 4792 cases of open heart surgery in recent 2 years was performed, including 14 cases of cardiop-
ulmonary bypass accidents. Results The incidence rate was 0.29%. These accidents reported 6 episodes of equipment failure, 1 epi-
sode of severe protamine allergy and 7 episodes caused by human factors. Two episodes resulted in death with causes of cerebral infarc-
tion and MODS. Conclusion Human factors were the main cause of cardiopulmonary bypass accidents in open heart surgery. Therefore

it is of great help to strengthen the training of staff and the education in responsibility to reduce the incidence of cardiopulmonary bypass

accidents.
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The timing of surgery and perioperative management for acute type A aortic in-

tramural hematoma
Shi Yi, Hei Feilong, Dun Yaojun, Yu Cuntao, Qian Xiangyang, Guo Hongwei, Tian Chuan, Sun Xiaogang
Department of Vascular Surgery, Fuwat Hospital, National Center for Cardiovascular Disease,
Chinese Academy of Medical Science and Peking Union Medical College, Beijing 100037, China

Corresponding author; Sun Xiaogang, Email: xiaogangsun2006@ vip.sina.com

[ Abstract] ;: Objective To summarize the clinical experience of acute type A aortic intramural hematoma. Methods 80 cases
of acute type A intramural hematoma treated in Fuwai Hospital from January 1, 2012 to January 1, 2017 were retrospectively reviewed.
There were 50 males and 30 females. The diameter of ascending aorta and the thickness of hematoma measured according to preopera-
tive CTA scan was 50.3£10.3 mm and 15.9 £ 6.4 mm, respectively. 16 cases (20.0% ) were presented with serious complications, in-
cluding pericardial tamponade (n=16), transient loss of consciousness (n=6), shock (n=4) and acute renal injury (n=3). 15 ca-
ses (18.8%) had concomitant Type B aortic dissection at admission. The waiting time for operation was 3.4+2.4 days. The curative
effect was evaluated by CTA scan after the operation. The follow—up was available for all patients after discharge. The follow—up times-
pan ranged from 7 to 74 months, with the median follow—up time of 21 months. Results 38 cases (47.5% ) received emergency oper-
ations, and the remaining 42 cases (52.5%) received elective operations. The procedures included ascending aorta and total arch re-
placement in 51 cases (hybrid total arch replacement in 19 cases) and ascending aorta and partial aortic arch replacement in 29 cases.
The time of cardiopulmonary bypass and the occlusion time of the aorta was 137.1+40.2 minutes and 74.5+27.3 minutes, respectively.
Two patients, both of whom were emergency cases, died after the operations in hospital, with an in—hospital mortality of 2.5%. The
ventilation time was 37.8+65.9 hours. The survivors were followed up after discharge, and the postoperative CTA results showed no se-

rious complications such as secondary aortic dissection. Conclusion The timing of operation for acute type A hematoma should be

EEWA : LRI HI5H (2014-BKJ04)
YEZ BAL: 100037 Jbat, i E B ERFA R ALt PRI = BE 5530 A 0 BRAMEEBE A SR
BIRAEE : PMEERI, Email ; xiaogangsun2006@ vip.sina.com
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selected according to different pathological characteristics. Emergency or selective operation should be identified. Patients with type B

aortic dissection should also be operated on emergently. Patients with risk factors such as advanced age and renal dysfunction can a-

chieve good prognosis by using hybrid total arch replacement with moderate hypothermia under cardiopulmonary bypass.
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2 # R

80 filh S i F K 38 fil, BT AR 42 4l ; Ll
T E SRS T E IR+ 53 F kS AN T4
FAR 29 i, T EBh Pk +4 ESh Pk S B FAR 32 6,
FeaZ e FE kS BEF AR 19 #; & CABG 5 i,
Bentall =K 5 fil, David FA 1 6, {A&SME IR AT (]
(137.1£40.2) min, 3 3 Jjk BH W7 I [8] ( 74.5 £27.3)
min, AJFHEBEIET 2 ], FARIET H 2.5% ; K5 &
PEE DIREA 4 2 Bl (CHorp 1 Bl D REAS 2 )R K Ol &2
Bhifik -5 sh bkEE S i - A0 s e, R K,
ARG 3 d A S TRE R, 2217 O A E
AR R 55 i g a7, ARG 21 d 2B ) L3
A7 MR DEIR YT Jo 2 A5 ™ B Il AR IR e AT U DI T
1 B, GURGIE YT + AL B T 5 e, 2 B
YET IR B4 N4 IF Stanford B B2 HE 22 F
RIGIT 1 BT Bk K25 EHRFREEGIHE
JFLh e zEsk , AL i, FARJE 10 d 3612555 1 41
FEEBK+ 5 5 B A 5 HH A O TR A
G Mk Z AR, TR 16 d ST, &4
BE A EWHLE P ] (37.8+65.9) h, 4 B B[]
(14.5+8.3)d,

78 BIEAE h Be B B AT I TS PG B i . BT
AEEYTARE 12 ~HATEk CTA Z45,6 &
HTARG VAR CT B A5G K05, BV 92.3%
B O T S E I R, AR B BT T ~
T4 BE TR 21 S H 11 6 R ) bl
i (AT 1) T T o, (LR B e AR iy 8 3508, T
ARV B CT Z A WoR £ sh ik JoH & 3 5 ke
2 BRAT A X S TCHE

3 3

IMH 385 B A R 2 AAS (LR 4 1E R Atk
FEkIe 2R A, HRe SR kA Lk

A IR L PN R AR R ASE, AE A Y
IMH 4 & 4= %5 AAS 1Y 5% ~27%"7", A %1 IMH
JEA TS 25 22 W W B T I gk R e B sh ik
R S A e 2, B B K 32 Bl ke i SRR
AIGIFE BHET, A AR A ST Y IMH 2
F ke 2 A8 S A A s, I R GE M = o B
CT R BRI RS 11, i — 2B 4 TMH AR B k2« 1fi,
et 27 MWL AL B AR BT CTA K2
YOG IR YRR 1, R PR & BT 2 Bl ke 3=
kSN A 67 $1(83.75 %) .

RIS A B IMH B F RN A R 68 5
Fe U O R RE B AP A B IMH % TR
Stanford A B E ke )20 22 F AR (HIEXFICIF
KRE BB E WA WA Oy . B AR R E Y S
kUSRI X 2 A B IMH (4 SR 25 158
BT+ S TFAR BIRIT R BT R AFTT R, A 40% ~
61.4% 1) FB & i b mT LL A AT Wi, B2, A BF 58 %t
A B IMH G 9 3¢ )2 1 /8 38 R 25 96 97 1097 3L
PR T B, SR BUIZ T B E ST 25.8% ~
409%™ RIR BRI F R (<8 d) (97 FARE
T2 10.9% " MERAL FRIGIT B E LT H
70, TRAD 250151 4 IE S X BFSE Th g A B4 9
FEhhkJe 2B E  RIBUEIB AT AR AT I R b
B R AR BT R B 2 BT, AR4LE
HIETFARBHLR VR | LL2GWIGYT + e it FAE T
Jr AL 22 FARMFEAESEA 138 2% . OXF
A IR B B R A2 FARIBIT ; @XF &I
FEhkeZEERHEZBFAR, 12441 80 %
WEFE b B RRE O 3 %E 16 i) (Rl 9 3
— iR 6 B, I 2R IR 4 B, Sk
WREAR4 3 B B E T AL F RGBT FE X &
It Stanford B R )2 15 Bl i 22 MHGTT . 2 B
YETR B R 3 Stanford B B E3hfikIe 2 22
FAREH,

MFEA RO A ARSI RIZR A B
IMH FAREF AL AR 510 2 25 SRk — 2B A e
AT, CT 0] LAAERA I 8 32 3l ik B A2 R 32 2y ok B i e
IR RE ) 3 HAR 2 i oe 2 A AT £ 3h ik 4%
= 50 mm, MR = 11 mm VERIG IR TS AR
fER R R EEE ERbRAEE TR
SAAL IR R F Iz bn i, X F 2 B i 259
TRITAERAE R T I f ol 0 3, BV AT 3R 3] 1k

RERIRIL AT FARIRYT ARG TSk AR
(50.3+10.3) mm, IfiL /S (15.9+6.4) mm, iKF] |
WhRIE( EFPKEA= 50 mm S IMAEE = 11 mm)
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AR 2 F) ik BE Py I i (8041)

1

A\ 4

AN LI KA/ 7 HFBRLI R (4961)

LI ACRE (1681)

)

& IEBAY Y (1561)

|

A4

ik Bk A (61) o F ke (4340

697 N T I KAE (3641)

97 A1 IF B (761)

\4

P TR (4261)

A\ 4

22T A (3861)

RN S EA = 50 mm SRR = 11 mm; 5373 )2 RN H I L5 3 FliF A2 BE
B 1 A B EFhIKEE PN I M LR E

() 43 5], Horb 7 5] B 2 ORS00 1R B R Ry
BFRIGIT s R IL B L RFRHER 6 0] 83 A 3Z 07
SERYT R R T Z M A T B AMNRFFEARRYTY .
LI 1,

AR i o 88 K T Bk & Sk S AT E Bk
K4 E ks B F AR 51 H), Hf R R R
(20°C ~22°C ) {5 FR 4 2 Bl ik = B e 32 ], rh IR
M (28°C ~30°C ) A<38 & Eshik = B#AR 19 ] ; 1 fib
FERETFFEBNK, 5 AR B 29 B TR
i (32°C ~35°C) FATH R Bk B o T sh ik = &
Ao REAMHMEFREE (137.1£40.2) min, FE 3 JkBH
WA ] ( 74.5+27.3 ) min ; SR R IR 506 2R H R 8
HAFPEIAISE] (16.7+10.3) min, X & % M & AR HIT
A MM A AR B DIRE N 4 LA AR AR 1 19 )
BE R EMRIRAIMER F L L5 HAR, B
A T RAGIR AR PR 5 | IR EE N S B0
ARG IERAE , ARG TCBE BT ™ HIFAE , U R
W FARITRL

S
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A8 R 2R VRS O JUL AR i B 95 005 BT ML 7
RO ERE FIUE, FY R RAE R EAR I A, RE T, KRR, 2R, AR

(WE]. B8 WP R EYOO NS EE =BG 008 FALE . ik H9c2 A 7E 12 32 AR it 73 s 4 405 i, )
AR AR A 2 (Mel) (10 pmol/L.50 pmol/L 100 wmol/L) FALER 12 h, 433 CCK-8 Gl 45 S 45 2H 4 M 1% 7 , oG 1kl
SEIRAG AN HH T i (MDA) & & AL Y B AL B (SOD) 1 7, DHE 2 G HE 4T A6 I 240 Ha 375 14 480 (ROS) [ 75 5, Fluo—4
AM ZOGHRET KL ME N A5 B T YR, Western blot AR R AR LR 11 30(SMP30) AT 5 SR A D 2R 1 I 2= 357K,
BRENE N A T 2 ML SMP30 3355, # ¢ siRNA #I5H SMP30 B35k, #4498 SMP30 3 T2 &5 Mel MU4R3P/E
S5 Mel TRALFE S 19 245 5 FRE T B 403 J5 0 M0 ), e (I A R T A DG B 1 I 35K 5 (IR A i T MDA 7 2=, B3 SOD 1 M
R HUEACR A R A, /D ROS B A 01 i35 13k SMP30 A6k, BEAR AT M PN 45 88 7R BE , it F SMP30 siRNA
230 Mel B9 LR YEHI (38 P <0.05) , &5 Mel 38 i #75 SMP30 431, 35 40 At Ak iy S BE 7, v A b 45 A 2%
T U 4 M R T IR AL | e 2 ok 2 00 JUL 4R B e ot PR v 4G

[XEER] . AR B P B s AR D R 1 305 Ak B T

New mechanism in the protective effects of melatonin against myocardial ische-
mia reperfusion injury
Zhang Bin, Zhai Mengen, Li Kaifeng, Li Buying, Liu Zhenhua, Chen Zhengxi, Jiang Liqing,
Liang Hongliang, Duan Weixun, Jin Zhenxiao, Yu Shigiang
Department of Cardiovascular Surgery, Xijing Hospital, Fourth Military Medical University, Shaan’xi Xi’an
710032, China
Corresponding author; Yu Shigiang, Email; yushiq@ fmmu.edu.cn

[ Abstract] : Objective To study the new molecular mechanism in the protective effects of melatonin ( Mel) against myocardial
ischemia reperfusion injury. Methods The cultured H9¢2 cells were pretreated with Mel (10, 50, 100 pmol/L) for 12 h and then
subjected to simulated ischemia reperfusion (SIR). Cell viability was detected by CCK-8 kit, and the intracellular malondialdehyde
(MDA) content, superoxide dismutase (SOD) activity were assessed by enzyme activity determination methods. Dihydroethidium
(DHE) , a fluorescence probe, was used to detect the presence of reactive oxygen species ( ROS). Fluo—4 AM, a Ca®" fluorescence
probe, was used to measure the intracellular calcium concentration. The expression levels of senescence marker protein—30 (SMP30) ,
apoptosis—related and oxidative stress—related proteins were detected by western blot and immunofluorescent staining. SMP30 siRNA
was administered to further study the role of SMP30 in the protective process of Mel. Results Mel pretreatment significantly improved
the cell viability and down-regulated the expression of apoptosis—related proteins in SIR—treated H9¢2 cells ( P <0.05). In addition,
the intracellular MDA content and ROS production were largely reduced after Mel supplementation, with markedly up-regulated expres-
sion of SOD activity and anti—oxidative stress—related proteins ( P <0.05). Furthermore, Mel pretreatment obviously increased the ex-
pression and immunofluorescent intensity of SMP30, as well as reducing the intracellular Ca®* concentration. However, these protective
effects of Mel mentioned above were all markedly attenuated by SMP30 siRNA transfection ( P <0.05). Conclusion Mel pretreatment
can protect against SIR-induced oxidative stress, calcium overload and apoptosis on H9¢2 cells via enhancing SMP30 expression.

[Key words]: Melatonin; Ischemia reperfusion injury; Senescence marker protein—30; Oxidative stress; Apoptosis
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55 PR R TR S R T R OR 1 T N B A3
20 WUFEBE (acute myocardial infarction, AMI) i
HREAT B SN () FRRECETR YT . AR, AR S i i A
IO I S L JULZH 24405 7 245 0 1 S i gk — 20
I SEOR SO IAIRIET: ™ RO IR AR
HPUS , XA I G BRSO WL I3 7 52 45 ( my-
ocardial ischemia reperfusion injury, MIL/RIT) ™' | ¥
AWFFE MI/RI R SRHLER, $R 28 (70 LAY 7 3 s K
22 H o I A5 DR 400 0 5 A R ) ) A

FR 2 (Melatonin, Mel) & —F /1 #5544 43 4
RS R A IR B IR 0 S B & FL
TR A T IZ L E RN Y L Y 2RSS R R
RAE = I B ko A AL ML/RI, O UL R 45 2
PO M PR P & FE B I A
5T 3B 5 bnic 25 H 30 ( senescence marker pro-
tein=30, SMP30) 1Rl A 4E & H I, 2 5
TR P AN B K 22 B AR BRAR R AR S AR SRt &
PHAEHTE AR BT R Bl oA A g v o
EEE A G HHER NS Mel $T MI/RI 14
ANVERE R, A58 R H HOe2 240 AR 40L ke 1 -
HEVE (simulated ischemia reperfusion, SIR) i 15 £
A RAIEST Mel 1852 MI/RTEHLE], 45 Mel f
T iR O LS B H T A 3R YT S AT i B AR
I8 RS 5 B Al

1 EEMHILESTE

1.1 @Rtk & £ %K A H9c2 4l (ScienCell 22
Al 3B 5 Mel, HALY B T5OLRE (—A L
BE, dihydroethidium, DHE) ( Sigma—Aldrich 23 #] | 3¢
) ;85 5 T 9 685 (Fluo—4 AM) ( Thermo Fisher
Scientific 2% A, 3¢ E ) ; W [ ( malondialdehyde,
MDA) . i# & 1k W 5 1k [ ( superoxide dismutase,
SOD) (Rt A ) TR IFSE T ) 5 CCK -8 4t Jfd 35
PERINGUR & ( B LEE B YRR RAR]) ;
anti—-SMP30 F1 anti—gp91™* H 1A (Santa Cruz 23 7],
2 [H) ;anti-Bcl2 ,anti-Bax ,anti—cleaved caspase 3 $i
& (Cell Signaling 23 ®], 32 [H ) ; anti — B —actin $T &
(CMCTAG 23], SR [ ) 3 B S AL P B br i 1Y
Yot CEPURAD P o6 P (ALt 2 e ey
BARGRAH)

12 EZFBEME KER CO,HMEEEFRAH (Ther-
mo ) 5 PO 1 3 3R A5 I IR AN E) B AR ( Olym-
pus) ; E A IR 250 AL ( Eppendorf) ; Western blot Hi,
e 5 S BE IR B % (Bio—Rad ) 5 MEARAY ( Spec-

traMax ) .

1.3 H9c2 a3z # % SIR A& 5 H9e2 K%
FEHE 10% 640 10075 1) 58 2 85 32 W AE 37°C,5%CO,
KRR NG % . SIR 8 i fift e i v 3% 5% S0 . FF
AL AN RE I A K B WS SRR, 0
ABRIMHE (7 CaCl, - 2H,0 0.9 mmol/L MgCl, 0.49
mmol/L NaCl 137 mmol/L KCl 12 mmol/L 4-5%Z.
LRIV Z B2 (HEPES) 4 mmol/L i E #4585 10
mmol/L 3% WK B #1 0.75 mmol/L ., FLFR £l 20
mmol/L,pH {HH £ 6.5) kL E T 37°C,5% CO, 1Y
WBEAR N IR 45 min , BEADLER I 2k A2 45 RS T4 IE R
RE R AE A T kS T 5% 4 h SE LR T

1.4 SMP30 siRNA #9%: % 1 HOc2 41 ffa4% 1.0%
10°/FLAFPF 6 FLAR L, WiBEAE 4 24 b, FRA0 2
ik 50% il B HEA T G, B YL BEAFE 4% lipofectamine
3000 1R BT, LR 4 h MRV TR Y
ARG TR, A 2 ml ASF LI A 20 M 55 55 3 ( dulbec-
co’s modified eagle medium, DMEM ) £5 3%k, ¥4 Y4
FRARSEI AT 2524 & SIR AbBE, SCEG43 4R
DCon ; XF FRZ ; @SIR £H ; @Mel +SIR 41 ; 254 i 4b 3
i SIR 5140540 ; @siSMP30+Mel +SIR 2 . 71 ] SMP30
Fok)E , T2 BE I SIR 41 ;B siSMP30+SIR
4 FRA ] SMP30 3Rk )5, 1T SIR #4541,

1.5 DHE & EIK 44 A & & & (reactive oxygen
species, ROS) &% &AL BREE AR fS | Wi i
IR, W5 R 5% b £ 7% W ( phosphate buffer saline,
PBS) T UE 3 WK, IMA A DHE Y4 (5 wmol/L) HYJG
ME SRR CAERE FRAA T ARSI E 30 min, HE 77
AR, B S TG I B 35 SR e A A i 3 1K,
7. BB FRSSEN A-FLA D ELA% (outside diameter, OD)
1B (535 nm AT ROCEEE) F/R LA ROS &g,

1.6 Fluo—4 AM R ARAEM LA Ca> RE  Ca®™
PEINHRET Fluo—4 AM T4 ML 75 B Ca™ 15 5%
{4?{( NaCl 135 mmol/L KCl 2 mmol/L MgCl, 2 mmol/
L HEPES 10 mmol/L #j%j# 4 ¢/L) Fi Bl TAEH
JE5 wmol/L, FF £5 41 4H i 4b P45 5 ) , W ¥4 1 5%
W, FH PBS EEUE 3 WK, 4 RN A Fluo—4 AM T
VEWE, /% 37°CEF 30 min, F25EOGHE, Bk
HITE Ca™ B5 3R, B0 37°C 4KZEME T 30 min, LU
fitg b AG I 45 L OD {H ( Ex/Em: 494/506 nm I
TR FE R AP Ca® WRJE

1.7 zmpeE A0 B HOc2 AR FhE 96 FLAR
I RS A FREE R S R FL A 10 pl Y
CCK-8 Wi, WECAEIG FRAR N AR ZEE & 2 h, I
FRAKS I 45FL OD {8 (450 nm %K FWOGEE(E ) 48
NS T
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1.8 Western blot ¥ 20 48 % & & £ A K-F UL
BEALTREE T 025 AN, A S A B o)
FFNBERR B H RNR A, BT oK b 3e 50 24, JTxF
MR BT EAE R, SHEASR NG
P A P E S HLPK (sodium dodecyl sulfate polyacrylam-
ide gel electrophoresis, SDS—PAGE) 43 & , I H %%
TR B B Al — 9 £ #5 I ( polyvinylidene fluoride,
PVDF Ji) 1, 5% Jbi fig 4 Wy 2 i 1041 2 ho e, 4 5
PEEAE SMP30( 1 : 500) ,gp91™>( 1 : 500) B i
JH bR B 9RE/ 1 a9 BE X 2 (B —cell lymphoma, Bel2)
(1:1000) .Bel2 #1& X #5 H ( Bel2—Associated X,
Bax) (1 :1000) MR AW 3(cleaved caspase
3)(1:1000) .B-WLBh&EH (B-actin) (1 : 4 000) Pt
P 4°C 7R, P28 i (tris Buffered saline with
tween, TBST) YA 3 ¥, JITA X 07 B AR 1o 424k 40 i
PRGBS CEPURAD Y 16 — 90, RN E
2 h,TBST Y&/t 3 ¥k, i3 Bio—Rad M 2 40 % 4 I
F, F ImageLab /4% Hot 474347, A B—actin E R
N2, 4G I 25 A RAB T B

1.9 %itFo4r I SPSS 13.0 Giil =4 Fi 175t
THOHT , SR B LSS B R i 25 (x2s) om s 241
)5t LU AR I JT 2250 (ANOVA) 5 B R 2 57 12
F L UL RS S B AH N 2 R] Y R R 2R e, DA
P <0.05 FRERAGI AR,

5 Con ZAH L, SIR AbFHJ5 HOc2 4 1 A7 1 K i
FIEME (P <0.05) ; Mel FiiAbBEAT 42 5 SIR #1405
H9c2 4 7735 %, Horfr Mel ¥ £ 24 100 pumol/ L.
YERRCR A ( P <0.05) , [AIAT, 5 Con 4HAHLL,
SIR $iifh B2 L T 1= H cleaved caspase 3 Fll
AL AT S 1 gp91™ 1Y F3A (P <0.05) ; Mel
kb 3 AT 40 SIR 458495 )5 H9c2 40 i I T 4 1
cleaved caspase 3 FIEALIN AR & 2 1 gp91™™ il

ik, Hirp Mel ¥ JE 4 100 wmol/ L BSHVE FHRICH i WA i
( P <0.05) , J& 2525 560 1 SR B ok 3 47 245 1 T Ak
#, WK 1A~D,

2.2 Mel T 2 #37% SIR #4455 SMP30 & & 8 &
BoREBEmISAER HREHKE T siRNA BT
P %, & SMP30 siRNA A] L) 53 3 F& 1% 44 g
SMP30 25 [ Y 2% 35, H X 40 A 3 1~ 3 % JC B B 5
Wil BRI T siRNA 7S B X6 4 i 1 52 1 (&l 2A ~ C)
5j Con ZAHLL, SIR i 115 J5 HOc2 4NfiES SMP30 4 1
FEih B W F AR, AU Ca™ MR IE W E T, 4 Mel
FoUA B ] S50 AR O 4R = SMP30 () ki, [
% Ca> )& | H Mel #e M 100 wmol/ L B4 AR
B (P <0.05) ; 7Ot e L & L Mel 4L
BA] i 2 4 SMP30 363k, F SMP30 siRNA #i]
SMP30 7+ F R IEJG , i Mel 19 EREH (P <
0.05). WE 1E~F;& 2D~G,

2.3 SMP30 A~F Mel 478 =4 /A #, % HO9c2 %m it
SIR 445 #li] SMP30 £ KI5 &, 5 Mel+SIR
ZHAH I, siSMP30+Mel +SIR 2H 40 ffl 4 47 B S 16 22 i

SMP30 | D s e @ @8 | 3/ D

Bt SR g S s | 17D

2 &% B
2.1 Mel ZF7] SR BUE R %2 H9c2 %8 it SIR Fi15
@
1.5
2, bb
= bb a Cleaved
g e 82 ad caspase 3
E 0.5 gpglph‘”‘ S —

o .

+| 60xD

=
<)

B -actin | gl AN N SN | .3 1.0

co® g\?* SN o\
0 KQ\ \Q\
g\e\ > Q\K §h
©,, ® | ®
aa gy
*§ 2.0 aa bb ‘E Eg
§ aa ] &8
:3 1.5 bb g Qé
§ 1.0 . E
0.0 %8 0.0 =8 g é o =
O & S S S o BB = o S sS
\QQ\ &Q\ Q \ \\\Q \ \\ \ \Q\ &Q\ Q \
W e W

7.5 Con M P <0.05/0.01;"" 5 SIR #HAHL P <0.05/0.01,
B 1 AFEHE Mel( pmol/L) Xt SIR #1455 40 A P- Y VEH B I N Ca® WeJE J SMP30 Fik &5 m
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@ 1.5 © s
£ 9
SMP30 | WD W . ) 810 10
@ ee o 3
S aa Ta
Cleaved | we s e | 17 kD 205 %R 0.5
caspase 3 2 o
. 0.0 0.0
B -actin | N S S | /3 D R N
@ 0 £
x%é&b o >
Co’ﬂ\ %\Qﬁ CO‘\ $\Q§
[l
o
[a D)
| . . .
w2
y
<
| . . .
a)
m
O
&
m
=
® ® SMP30 [ - —— ©
B -actin (D S SN S|
g 25 2.5 B ~ 400 de
% & 2.0 bb £ bb E-’ p=y cc
g7 - ce 520 co —£300 bb
=8 1.5 "15 bb 8 2
s 8 . = dd 22 200
ez 1O b & 1.0 b 2_2< bb
Q
é“\; 0.5 % 0.5 @E 100
o Z 00 y = 0.0 S & o s
= —t
§ = o Q\X%\i']\e»\)(%\g;“x%\ <y e\x%xg' e\xg\Y;QX$\ A 6\)(%\?” ax%\ ’BQX%\
2! W 3@( .%ﬂ\? W '5QX .%§§ W '5QX .%¥IS
X s P VQ o Q}l@ >
o [ NS

7E 5 Con ML P <0.01;""™ 5 SIR 4 AH L P <0.05/0.01;7 5 Mel+SIR ZHAHLL P <0.05/0.01;
Vi 5 §iSMP30+Mel+SIR 4HAH L P <0.05/0.01;° 5 Con+scramble siRNA #HL P <0.01; Mel ¥ 100 wmol/L,
B 2 SMP30 siRNA i SMP30 Z35)5 XTI P Ca™ Wk Kz SMP30 &35 1520
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TR 240 B % 0 WY SR R TR s A B O T AR
Bel2 ik B 3 TN, JT-8 11 Bax . cleaved caspase 3
FILWEWIN( P <0.05), 5 SIR ZHAH L, siSMP30
+SIR ZH 41 i 2 A5 Fl Bel2 |, Bax | cleaved caspase 3 £
HRIXT B2 ( P >0.05), WK 3,

2.4 SMP30 /-5 Mel 8L 5 i AF .5 H9c2 2
M SIR 445 4l SMP30 8 1R85 £, 5 Mel+
SIR # It,siSMP30+Mel+SIR ZH 40t SOD 1 P i 3%
FAA, MDA 5 & ROS A i i e gp91™ ik 1 i
FWN( P <0.05), 5 SIR 41 [t siSMP30+SIR 4 %}
HO9c2 4 il tf MDA % &, SOD i 1 ROS 4 i & |
gp9 1™ FIR A B ( P >0.05), VLK 4,

it

A 30 3 A 400 i S 56 1 R & B, Mel AR
RO SMP30 15 5, 14 5 20 i 14 4 4201k g ¥ e
F7, VB 20 A A R 2, 28 T U0 A L T RN SR A
e R O LA M it P T 3 05, ARSI 2 SR
563 Mel 76 MI/RI TP A LR34 AL 158 1 S 354K
T, A2 WG RN FHBE5E T B At

MEAER , S A U 9 ) T b SR AR AR

3 it
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The establishement of an extracorporeal circulation rat model with exsanguine
priming

Li Jian, Guo Zhen, Lu Liming, Li Xin

Department of Cardiovascular Surgery, Shanghai Chest Hospital, Shanghai Jiao Tong University ,

Shanghai 200030, China

Corresponding author: Li Xin, Email ;leex21@ hotmail.com

[ Abstract] ;: Objective To establish an extracorporeal circulation (ECC) rat model with the advantage of stabilization and re-
peatability. Methods Fifteen adult male Sprague—Dawley rats received anesthesia induction with chloral hydrate by intraperitoneal ad-
ministration and maintained mechanicl ventilation by transoral endotracheal intubation using a 14G catheter. A homemade multi lateral
orifice 16G catheter was cannulated in the right jugular vein for venous drainage. The right carotid artery, left femoral artery and left
femoral vein were respectively cannulated for arterial inflow, blood pressure monitoring and fluid infusion, by 20G, 24G, 24G cathe-
ters. The circuits were primed without blood, the autologous blood was oxygenated in the small animal special purposed oxygenator. The
ECC lasted for 60 minutes. Hemodynamic parameters and blood analysis were monitored before ECC, during ECC and after ECC. Re-
sults The first 3 of 15 rats died during the progress of establishement of ECC, the rest 12 rats survived more than 1 day, whose hemo-
dynamic parameters and blood analysis in different time points were in accord with normal standard. Vital signs of the 12 rats were sta-
ble after the termination of ECC. Conclusion The ECC rat model with exsanguine priming was successfully established.

[ Key words]: Extracorporeal circulation; Animal model ; Rat
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SREN(IWANY 8 ks 2 N7 20N | = S R N VARG B

I OR(EmR),ZRA(TR)

[X§iA]:

I T AR AR IR, 28 ZAF R b
BEEFASMIE R ( cardiopulmonary bypass, CPB) 37 ¥,
PRI O I T AR E A P Bt 4 R T A 30 2 i A0 S A< i
LAY AU o 7 26 B AR AR APRF AR KA 1500
T3 AL IR AR 2020 B, G v JIE TR Y L B A
L M 10% ~15% . B O A SMRFF AR
RIS R R B3N, O M0 AE T AR B T 00 55 5K AR
Bn e PR AT H 45 B0, [T B8 70 A i S R I
Tl it I TR 0 SRR JHF 98 S0 S5 B 1 XU, 7EA
Hh T S A LR T 2 BB RS AR R Ak
T REFEE AT WY ) 8 7508 A ML=, Paone G
B IR GE R CPB IR 2l Ik 55 6 7% A 8 &
FARWIRNE N 1 8] 2 R L g, 54
WA T 1CU (5= B W RZET- 3" ) T & 1M IR
SR Jr) T AN AR TS 2 A A AL
B MR PR 5, AR I/ 4 85 4 R (autologous
plateletpheresis, APP) J& 75 & FFE AL Z Brb i 2
M) A AN, 288 Sk % 10/ B I ( platelet poor
plasma, PPP) | & Ifi. /N ML 2K ( platelet rich plasma,
PRP ) Rl 45 21 413 ( red blood cells, RBC) , #E A4}
PEFR G AAE B 1 T MU 2 S, F PRP [l 4, 3k B
PRSMIEERAS /MR A BBEER A TR 21 H 8 18— 1 98
PER AR RE— BRI WITRA
IV A PR AR 1 B A BEAIL A 2 AR BRI 7 =X
IEAILAS LR I R AR B PEAN B T T a2 3R
A 3X — U SR LR AT

1 CPB 5| & M /MRH 5GP H

CPB J5 A #4332 W R e VR AR SN
I, 3% S 22 P R 25 1l EE I 2D RE R A, 38 W 5 MR R
B BRI K -9 #E L I /IR B RN D BE S L 4T 4 AR
PR TSR N A5G . CPB ANE 2 ifiL /M %R

YEF BAL:100037 JEat, I BE 27 Bl Be b at iy AR 27 B
[ 500 LA Tt BRANEE BE R SMIE R s
BiEE . B Ik, Email ; heifeilong@ 126.com

FLARIL /IR 2 B R 3 5 L/ UL 500 U5 TR iR AR 4P

1R BRI MR BT T ELRE /1N 14 2 B A
RAERERA W, CPB A K, 1L/ SZ 11 Y
PR
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14 HWEx—atEkaLehk HFREOMETAR
CPB iR mifE i BT EE LY ), CPB 4501 5 2L A
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Sl E 2 S B MBS R BRI R D BE
i, H CPB By AR X Fh B G0 B 2, CPB
Hh /BB 7 f0kS 2 1 R AT 3R 5 B R A
Ieil i HH BN D RE R

1.5 AKEFre HLACAIRFEAR AT 40 ) iR ) g
FEE I PR i 05 P i AT 4 R AR L, B
WFFEIESEAR He# i CPB IR CPB 2 3 AR B4
IM/NMRIIRE™S

1.6 A% KXmEABLEAME  CPB il F i ik 5k
A AR Tl a0 0T R T A0 A N 7 R R
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2.1 APP #jR¥ APP 2l B L H AR 4
25 TR 43, LRI PR L FH ) 2 2 i 40 e 43
BIHURLELA 1M /M 43 B DI RE ) B AR i i mlsel, 3
B GRS = S 1= IR N 171 5 A L S
48 PUBEL Y RBLES BE O SE A 1, APP A = B B
SR MLV P P 25 A 00 200 L 8 53 A A L 25 S Tl S
MY N TIN5 e R 0 1M 1 i i o 1
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ANBRBE R, AR T RO AR T, 2 FEAR
APP (AT 8RN A FIr LA PRP R IfiL/ M 5
A EENY BRI R R A E /AR T
A S A DT A /NIRRT AR D AE | /AR R
W71 2R £ TR AG TN 3t X 200 SRS 0 i /) Al ) 2 T
TEfEFR A (PAC-1,CD62p 1 CD63 %) I 1= 41 %
A=Wy AR Al (I INBR G A 25 5, 7 1) 728 A A s
Pt 22 Z MR A0 SN IK ) 2 S BNV A 0 A D7 vk
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SHIEFERIAR RG4S 906 B 10 A T R K i 2l fik afi
BUIBRAR) 1T APP 18, PRP /M 4.5
(3.9~5.0) x10" /L, N R B E AR T 2 kLA LRI
AT E RS HCRE A /N, B0 R SR IR A
i, Zhou SF''™ %5235 %t BB ERF 5T T 685
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K ICU {5 B IsHa] el T v XU & AR (H T
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