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[REER] . 3D FTED R EBINM A 4 A ATRIT s 0 R 2E E B IRFEA

Fifteen cases of aortic regurgitation treated by interventional therapy in combi-

nation with 3—dimentional printing technology
Ding Peng, Liu Yang, Xu Chennian, Jin Ping, Tang Jiayou, Li Lanlan, Jin Zhenxiao, Yang Jian
Department of Cardiovascular Surgery, Xijing Hospital, Air Force Medical University, Shaanxi Xi‘an
710032, China

Corresponding author: Yang Jian, Email: yangjian@ fmmu.edu.cn

[ Abstract] : Objective To investigate the feasibility and effectiveness of transapical transcatheter aortic valve implantation ( TA
—~TAVI) in combination with 3—dimentional (3D) printing in the treatment of aortic valve insufficiency. Methods A retrospective
study was conducted on 15 patients with Al who were admitted to Xijing Hospital from April to June of 2018. TA-TAVI was successful-
ly performed. CT image data of those patients were collected before operation. Mimics software was used to reconstruct the patients” CT
data. Combined with 3D printing technology, the reconstructed aortic insufficiency valve models and related anatomical structure models
were made as preoperative imaging evaluation. TA-TAVI was performed by DSA angiography. Transesophageal ultrasonography was
used to monitor and evaluate the operation. Follow—up observation was carried out 1 month, 3 months, 6 months and every year after
operation. Results TA-TAVI was successfully performed in 15 patients with Al. The 3D printing models could accurately assist the
preoperative evaluation of TA—TAVI. The intraoperative and postoperative 3D printing models were consistent with the actual operation.
Conclusion 3D printing combined with TA-TAVI is feasible and effective in the treatment of Al.

[ Key words] :

3D printing; Model; Arotic regurgitation; Interventional therapy; Transapical transcatheter aortic valve implantation
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EiEE: % #,FEmail:yangjian@ fmmu.edu.cn
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Clinical application of transesophageal three—dimensional echocardiography in the e-
valuation of aortic annulus for transapical transcatheter aortic valve implantation
Peng Jianyong, Meng Xin, Bai Wei, Li Yuxi, Liu Liwen, Yang Jian
Department of Ultrasonography, Xijing Hospital, Air Force Medical University, Shaanxi Xi’an 710032, China
Corresponding author; Meng Xin, Email ; 22987143@ gq.com

[ Abstract ] :
transesophageal three—dimensional echocardiography (3D-TEE) for transapical transcatheter aortic valve implantation ( TA-TAVI) ,

Objective  To investigate the feasibility and effectiveness of preoperative and intraoperative evaluation of
and to analyze the correlation between transesophageal three —dimensional echocardiography (3D-TEE) and multi—slice spiral CT
(MDCT) in measuring aortic annular diameter. Methods Data of 3D-TEE and MDCT of 44 patients undergoing TA-TAVI operation
in Xijing Hospital from January to November of 2018 were retrospectively studied. All patients underwent 3D—TEE examination with
general anesthesia before operation. The diameter and area of aortic annulus were analyzed and measured by Qlab 3DQ software. The
average diameter of aortic annulus was calculated according to the formula of circular area (S=1mr"). The data of aortic annulus were
measured by 3D —TEE and MDCT respectively. Pearson correlation test was used to compare the correlation between the two methods in
evaluating aortic annular diameter. Results The diameter of aortic annulus measured by 3D-TEE was correlated with that measured by
MDCT, R=0.944. Conclusion 3D-TEE can be used to accurately measure the aortic annular diameter, so as to provide a reliable
basis for TA=TAVI valve type selection. 3D-TEE can better evaluate the aortic annular diameter.

[ Key words]: Transapical transcatheter aortic valve implantation; Transesophageal three—dimensional echocardiography;

Multi-slice spiral CT; Aortic valve ring
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Clinical experience of redo aortic surgery through upper mini-sternotomy inci-
sion
Chen Lei, Xiao Cangsong, Li Dong
Department of Cardiovascular Surgery, First Medical Center, General Hospital of People’s Liberation Army
Beijing 100853, China
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[ Abstract] : Objective To summarize the clinical experience of redo aortic surgery through upper mini—sternotomy incision.
Methods Five cases of redo aortic surgery through upper mini—sternotomy incision were performed in our department from April 2017
to April 2019. Three of them were males and the other two were females, with an average age of (47.4+15.5) years. General anesthesia
was performed with single—lumen endotracheal tube, and extracorporeal circulation intubation was performed with femoral artery/as-
cending aorta and vena cava/femoral vein cannula according to their clinical condition. We retrospectively analyzed the clinical data of
those patients. Results All the 5 cases were successfully completed without conversion to sternotomy and no death occurred. One pa-
tient with total arch + descending aortic stent implantation manifested lower limb muscle weakness and recovered after cerebrospinal flu-
id drainage. The other 4 patients were discharged from hospital without severe complications. Conclusion Redo aortic surgery through
upper mini—sternotomy incision is safe and feasible, with less traumatic area and faster recovery.

[Key words]: Redo surgery; Upper sternotomy incision; Aortic surgery
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Surgical treatment of intravenous leiomyomatosis with intracardiac extension
Dong Xiaochao, Yang Jinbao, Duan Weixun, Liu Dawei, Liu Yang, Yu Shigiang
Department of Cardiovascular Surgery, Xijing Hospital , Air Force Medical University, Shaanxi Xi’an 710032,
China
Corresponding author; Yu Shigiang, Email; heart@ fmmu.edu.cn

[ Abstract] : Objective To study the clinical characteristics, diagnosis and treatment of intravenous leiomyomatosis (IVL) with
intracardiac extension(ICE). Methods A retrospective analysis was conducted based on clinical data of 16 patients with pathological-
ly diagnosed TVL with ICE. 13 patients underwent thoracoabdominal incision with cardiopulmonary bypass( CPB) , while 3 patients un-
derwent mid—abdominal incision. Results Complete tumor removal was achieved in all patients with no postoperative mortality. After 6
to 60 months” followup, no recurrence was found. Conclusion IVL with ICE is a rare disease without specific manifestations. It can be
accurately diagnosed by ultrasound and CT imaging and surgery is the primary treatment. The body of the tumor should be totally resec-

ted in the operation with CPB. The IVL could receive a complete resection through abdominal incision, if the body of the tumor in the

right atrium is short and thin. The mid—term follow—up showed a good result.
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Effect of postoperative anticoagulation in patients after modified Blalock-Taus-

sig shunt
Zhang Chunzhen, Fang Minhua, Zhang Yong, Wang Zhenlong
Department of Cardiovascular Surgery, General Hospital of Northern Theater Command , Shenyang 110016, China
Corresponding author ; FangMinhua, Email; 1062114119@ ¢q.com

[ Abstract] ;: Objective To compare the clinical results of patients who received different postoperative anticoagulation strategies
after modified Blalock—Taussig shunt, in order to decrease the incidence of early shunt dysfunction. Methods From June 2009 to De-
cember 2017, 55 patients (31 males and 24 females) aging from 3 months to 10 years old ( mean value, 33.4+21.5 months) , and
weighing from 3.5 to 23 kg ( mean value, 8.2+7.4 kg) , underwent modified Blalock—Taussig shunt. The patients were divided into two
groups by different postoperative anticoagulation strategies. A total of 38 patients in group I received interrupted postoperative anticoag-
ulation while 17 patients in group Il received continuous postoperative anticoagulation. There were 24 patients of tetralogy of Fallot
(TOF), 3 patients of pulmonary atresia (PA) with intact ventricular, 8 patients of functional single ventricle (SV) with pulmonary
stenosis (PS), 8 patients of double outlet right ventricle (DORV) with PS, 5 patients of transposition of the great arteries (TGA) with
PS, 3 patients of TGA with PA, 2 patients of corrective transposition of the great arteries (CTGA) with PA, 2 patients of PS with other
serious deformity, as well as 10 patients of PDA. Results There was no significant difference in patients demographics between the two
groups. Three patients died after operation and one patient suffered from acute pulmonary edema. There were 5 patients with early shunt
dysfunction (9.1% ) within the first 24 h, including 2 cases of TOF, 1 DORV/PS, 1 CTGA/PA and 1 SV/PS. The early shunt failure oc-
curred in 2 patients with a inserted shunt of 4 mm and 3 patients with a inserted shunt of Smm. The incidence of early shunt dysfunction
of patients in group I was significant lower than that in group Il (4/38, 10.5% vs 1/17,5.9%, P <0.01). There was no significant differ-
ence in the incidence of early death, acute heart failure, acut pulmonary edema and bleeding between the two groups. Conclusion Early
shunt dysfunction could be prevented in patients after modified B=T shunt by continuous postoperative anticoagulation with heparin.

[Key words]: Congenital heart disease;Blalock—Taussig Shunt;Shunt dysfunction;Modified Blalock—Taussig shunt ; Anticoagulation
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70— TR A, MR B-T AR
JE 53 R AU — A L RIE R OF R
FAREWFARBCER . 9 7 BT 73 A5 40
IR KA S W T R e AN TRl BE 5 1%
R RACR | DI % A 8ol B B B=T 73 T
ARJF IR S R ST ARRCR

1 #MEHZE

L1 —A& 30 kA 2000 45 6 A 2 2017
412 A IBIE] 55 BT SCR BT 23 AR B il R
GoRk, B 31 i, £ 24 B, AR 3 AN ~ 10 %
(33.4221.5) A #K# 3.5~ 23(8.2+7.4) kg, RIET
ARG BTEER ST 758,55 Bl #H o P
138 {41, AR5 W R Buse ; 20 1117 B, R 5 ¢
SN RYUEE . FTA B AR AT O3 B AL I
H CT I UG, b 8 filAT .0 I B R Ar
ARATIZ WAL FE 3% PUBRAE ( tetralogy of Fallot, TOF)
A I B kB 78 ( pulmonary stenosis, PS) 24 fi], &
(1] 7 52 2% 1) il 30 Jpk P 487 ( pulmonary atresia with intact
ventricular septum, PA/IVS) 3 i, TIHEME B0 F
(single ventricle, SV) &I PS 8 #il, £7.0 3 XU 1
(double outlet of right ventricular, DORV) & Jf PS 8
1, 5¢ 4 K Bl Bk % 47 ( transposition of the great ar-
teries, TGA) &I PS 5 ], TGA & JF PA 3 i, % 1E
PEK BB 7 ( correct TGA, CTGA) A I PA 2 fil,
FoAts PS & 0 T EEIBHE WL 2B S IR MERY 2 41
A I8k 4 R ] (patent ductus arterious, PDA) 10
1, ARFIHEFR : il LI (Sa0, ) 50% ~75% (50.4+
7.1)% T4 2 (HCT) 0.30 ~0.79(0.49+0.13) ,
Jitigh ik McGoon HifH 0.55~1.2(0.8+0.2) , fili sh k4§
#52.5~135.5(100.5 +22.9 Ymm*/m*, HAKEEH
I R IR 1,

1.2 FRF*% A FR&EMWEEPI O, EEKIh
PR 347, KH Gore—Tex & iEAT 4 M IC 4 sh k-
AR IRAR . 43T N ERER LA T bR
WE:5 kg LR M E 42 3.5 mm 1 f],4 mm 2 5,5~ 10
kg &5 mm 38 4,10 kg LA 8 6 mm 14 41, [A)33h
Jik A EEFL 9 B, IT k1

1.3 BEFAMastanr s 41 H 2015 FHik
ZTARIGITIY 38 Wl BUsE T G2 A b e M 3l ik
HTERIKS: T 100 1U/kg AT 3R, RIS IR [0 1CU J5 WL
A I, ARG 2 h J5 4T W TR B
BE(62.5 TU/kg) ,4 /d, 411 K 2015 45552 F
ARIGIT Y 17 1R HUBETT S0 J AR v ke P 3l fik

R1 AFGUEEH B IR TORE

M1 Al

Efa Ay Pt
(n=38) (n=17)
HB/%(n) 20/18 11/6 0.231
FR () 36.0+26.3  30.2+21.8  0.072
TR H# (kg) 9.3+7.0 7.9+6.4  0.055
sl 0.117
TOF(n) 18 6
PA/IVS(n) 2 1
SV/PS(n) 4 4
DORV/PS(n) 5 3
TGA/PS/PA(n) 5 3
CTGA/PA(n) 2 0
Fofth (n) 2 0
YT Sa0,(% ) 51.3+7.4 50.0+6.8  0.321
AT HCT 0.51+0.15  0.49+0.11 0.178
S3IE RN 0.070
<4 mm(n) 1 2
5 mm(n) 26 12
6 mm(n) 11 3
B/ BB (n) /1 2/0 0.059
AR B AL HEEE A AE (n) 2 0 0.052

¥ : Sa0, N BRI

HIEIKEG T 100 TU/kg PR, B )5 Frgk g Dk 2R 41
BE[101U/ (kg - h) ], PP ABREARIG 3 d #HIEE
MPTEEIR T, 24 [E FR bR ME 1L {8 (international nor-
malized ratio, INR) 1.7~2.0 BHE=HFZE ., A5 R
IFRRRCE SRR ARG 24 h N8R H BLAY o) ik
I PRRIEE B, R X AT Y A4 T R, 235 i
7 Bl P S A3 A i B ik N TR IS 5

1.4 %t & R SPSS 17.0 b k41403t I
IRGERER T 2K AR TR 58, P <0.05 gt
HEFRE,

2 & R

P AR AT TE PR TC B¢ 22 5%, RGH
ARIIFET: 3 1], Horr 2 BER PR R bR AR E , ARG
Z AR YIRe v , 7 R 5 ORHT T EH A sk E
KEA K, T3 1R ZE 0T B ik st an | A I Toik it 25
WP, Jo ™ B At T B Shist r U e R &
PR 1415 FIH 3 k35 #1(9.1%) ,
HA TOF 2 5], DORV/PS 1 fi], cCTGA/PA 1 {4,
SV/PS 1 i, F W5 800 BB i I AR 4
mm 2@'],5 mm 3 i, 20 1 ARJGH 5K 50H B
B T4 (4/38,10.5% vs. 1/17,5.9%, P <0.01)
RIGHETHR Stk O MK b % AR i S 30



R EASMEFR S5 2019 4510 H 28 HES 17 %55 5 # Chin J ECC Vol.17 No.5 October 28, 2019 277

PRRIFM TR R AR TG 22 5, Wik 2,
F2 RFEBOEALEHARITSS

sk 41 A1 PG
(n=38) (n=17)

A B AL HEEE A AE (n) 2 0 0.103

ARG BEARMZET (n) 2 1 0.076

ARJG O ZPERIK M (n) 1 0 0.123

R A R %E (n) 4 1 0.001

AJE R FHFRFAR LM (n) 0 0 0.272

3 i R

1943 4 Alfred Blalock il Helen Taussig 1 5C7E
I R R B=T 439 F AR 36 77 7™ 5 2R A o Kk
OB IS PR AW, BT R B-
T S AR SE—Filfe RN 5 Z B F AR,

KRG R (ARG 24 h W) - R BOE R R B-T
IYTRAR B —A P 1T R AE 5 AR 5 R AE T
AP RIIMECR . BRTACH /AR 55 12
*ﬂﬁ%ﬁ%%ﬁ?ﬁﬁ%‘é%%té@}_% %o Guzzetta
SEUUIRAE, RS 4 T A T 3% 2E RO I MR A AR
B P AT Bl s R] | W 45 i B I (R] AR R AE T
O

VN SRR 8 7T RS G RN A B T 1| R
A DA 2 B 40 3 A 3z s I 3 Ok AL iR B ZED L Ge-
dicke 25 i3 76 HILFEM K B-T A, R 24
h IWEPE A S 2E 9 1 (11.8%) , AR Hij = £1 41 g
[b4¥ (hematocrit, HCT) RAKE FIA SR PDA &
M E G 2, O Connor 251 $] 38 43 35 2 &1L
T PR G456 45 38 1 22 Y 339% , 45 3 Bl 3h K it 5
38% K& FE[RIHL MY 5 19% , A B R ) A7 10% .
SEH DM IE R ARRE T K/ R
AEFHEARG R RS EHENERREED
PRI, 5 1 AR S 7 300 4 7 5 2 3 2 il /43 7 AR 3
M —ASCEE R 2 B AR BIPLBER YT 2 I K L F b
MR B-T 45 18 36 2810 — W FH ek, BEA AT
FE R B AR T Je P 3 S kAT 45 T I R RE AR5
TRAFIE I TE . A MR IE AR S5 R 25 7 BT ] G
MRBEFEAREL )L BT 43I A S A A9 & A= 28 BT
ARIETR, BEAE, 36 24 0 ML B, Bi7 1k HCT 2 &,
L RE AR A7 A T A3 2 R 3

Guzzetta 25V HR3E , KRG M B B IE ZE BB AR
T P 5 0L 7% Mt Y R, INR 1550 40~ B8 L 3% i ek (1] 475 B
BART AR R AIEIEMN B, R PR IT 7R 1Ry

MEEEENEZEH, KR B-T 2 WHARES T
5~10 U/ (kg - h) PR C &M R | HE,
Rl AR A ) 2 1 28 A A R LR RS, 2B
PSS & B, 43I T AR G 2 R A A T A ZE ) —
AR R, SAEERIMER Tk R B-T 439
ARJG 2 h GATIFR IR, R RIAR G Rrg Rt
&, TR B R A ] R R AR, [
b FAREAE , FELL TR N HAYE AR G 5| &
YR T b 000 55 S R G I 2 1) A R

EH RS IR ROR R R B-T i
A5 W H DL G H B I ARE , e o i T SR IR R
DN ZR A FARERAE, RIEM) & 11938 1 A
Bij 15 TE AL RISk PR SRR RS I R P, REFH i
FEATC I AT AR 38 AR 3 AN B I A U, Tl
VAT PRSE B A5 20HE M

AT FE 1 A7 7E — 72 19 SR B . QO TR kR
A s B AT BB AE TR E AR, BV AR5 A
[A), WAFFER AR NGRS — L TR R 2 F oY
Sh 5L QA I v 1] 119 25 S PR, AN LA i T
B EEN 3 H B 10 B X WA IT s

S
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A U il B O I RS AR AR I B ML PR X A6 2 b 1 ) 28 1o ]

AR, BRGR, & OB, mER, Fe A RF AR, R &

[(WE].BH  BE7EOIER A S i sh bk R 5 DR B AR SME I BEHL R 0 B3 R A DB &8s, Ak [l
JEPE AT T A BE 2016 4F 6 A & 2017 45 8 7,4 #4252 O NERAR AR I LR BH O IR B, Y0 O IR RS A 5 T8 B AR SMIG 28 IR e
2 R VKR =5 I o kA7 85 , S e 30 A 0 Bl B S B A S 0 ) E St R B B O R IO (CVP) LD (CO) B E
(MAP) Jlishfik & (PAP) LK M43 40 (ER) 555085, &R 4 HLOIEBAARG B3 44 04 S MPAP,CVP B & TR, CO,
MAP ,EF Bl & Tt BB BHLES 1009% IR H Be .l BRI JCHURCES B S & Az, JOAS T8 IR TR ), JCH Hh I, RsiAe 2€ | ke
LRI, i ORI RIA S A O B RES W B A 028 S IR 1 5 BEL T, AR A O D BB R, (A5 O RS A A J5 AL
PRI 2B 3 LA 0 B A MG A , Sy J5 AR il R T 36 2%

[XER]: DI 4O ARIMER s ks &

Application of right heart assist device in patients with difficulty of cardiopulmo-

nary bypass weaning after heart transplantation
Lin Zhonglin, Zhou Chengbin, Wu Min, Huang Jinsong, Zhang Xiaohua, Chen Jimei, Zhuang Jian
Department of Cardiac Surgery, Guangdong Cardiovascular Institute, Guangdong Provincial Key Laboratory of
South China Structurel Heart Disease, Guangdong General Hospital, Guangdong Academy of Medical Sciences ,
Guangzhou 510080, China
Corresponding author; Zhou Chengbin, Email ; zcbwwww@ 163.com

[ Abstract] : Objective To summarize our experience of right ventricle assist device (RVAD) application in patients with the
difficulty of cardiopulmonary bypass weaning caused by pulmonary hypertension after heart transplantation. Methods From June 2016
to August 2017, four patients with end—stage heart disease received heart transplantation. All patients had the difficulty of cardiopulmo-
nary bypass weaning after operation. The short—term right heart assist device was established through femoral vein and pulmonary artery
intubation. The central venous pressure (CVP) , cardiac output (CO) , average arterial pressure (MAP) , pulmonary arterial pressure
(PAP), ejection fraction (EF) and other data were recorded before and after the RVAD application, respectively. Results MPAP
and CVP significantly decreased in all patients who were supported with right heart assist device after heart transplantation, while CO,
MAP and EF significantly increased. The rate of RVAD evacuation was 100%. All patients were successfully discharged. There was no
mechanical failure, thrombosis in the circuit, cerebral hemorrhage, cerebral infarction and infection during RVAD support. Conclusion

The application of right ventricle assist device after heart transplantation can help the right ventricle overcome pulmonary vascular re-
sistance, promote the recovery of right heart function, facilitate the weaning of cardiopulmonary circulation, and create conditions for
further treatment for pulmonary hypertension.

[Key words]: Heart transplantation; Right ventricular assist device; Pulmonary hypertension; Cardiopulmonary bypass

I EFS A ( heart transplantation, HT') EIRITAL AR Y o T A B ik e R ( pulmona-
ry hypertension, PH)J2&:[» L4 4 RHE SR 1) 5 WL I &
ESTE: J7REERPEOTRIUH (2017A070701013, 2] ik gy a s SR ZS I PH 45 S 75 KSR
2017B090904034 ,2017B030314109) ; E % TA A ZEZ T T HT ARG ARG AL B T s i s R

PERHE R JEW ST G PR (20162X-02-004) 5 e PN 3
P R, 510000 1M IR A AREBLARE s 0 AT CRO MIFSURSMESR LR AE

WAERTRRIER | T S e L T A et o MR IRB TPRAT LAY, Sl PHRE 1R 47 L
N AR I T3 A Sl Jk , 6 2 i S 07 FE 2L, 5 Bl HT
BEIFEE . et , Email : zebwwww@ 163.com l%%ﬂﬁ%{j:ﬁ[\ﬂgﬂ:o ZM???EE'\%EADWEJJE HT 7k




R EASMEFR S5 2019 4510 H 28 HES 17 %55 5 # Chin J ECC Vol.17 No.5 October 28, 2019 279

Ja P PH 5 ARG MIERR LR AE B I FH 258
1 #R5EFEE

1.1 —f&FH H 201646 HE 2017 48 A ,4
BILAI G B #2532 HT, Hoh Bk 3 44, Lotk
1 44,4 2 Bl W i sk 0 LS , 2 81 S Sk o
RO, 4L (41£4.8) % 1K H (58+
9.0) kg, A HiF 24 il 3 ik [ (57.5+0.71 ) mm Hg,
YIfti i A& B 1 (7.8+£0.67) Wood, LA I H & 24 2%
XUk [ R S A4 S Ar HT SRR Y Sy 412 Wk fiki 5E
T2, 4R (31£5) 27, 45000 R A SR I A 1] ( 235+18)
min, PRI 7  HE 0T 2 5% i A
PO A5 5 TR v HTK 35980 (R 45 ) 1 000
ml, (O PR T 4°C RAFIE T, RERR 2 h A2 3l TR
BRHEY: HTK ¥ 1 000 ml,
12 Hox4E HT R RSMERIEVLE R
AU K B4R TE S A B RS0 8 k> 20 mm
Hg P Hi <15 mm Hg O EF5%0<1.8 L/(min -
m?) /MR <1 ml/kg B OB R A LYK
= RIRHR UL G PRME LLAERE , AEHEBR 250 5 (1) 5L
il EAFA Bk 2 &L EARMERT G R I2 W HT A5
FDYIRE R
1.3 A CHBARBGLEAER HT Rpfhoy
Gt e i RSMEA G WAL IR, 7R85 Ik
BV 15 min J5 8 ] MAQUET B0 % & 10 mm 45
%, 7E FMish kb 5% A — B 8 mm A I, &Y%
TEIH, 2 & M A 18 F s Ik 1~ il
BIKRE RS, 20 B 2R A I IR AR A 24 F e ik
WE R0 MENAOBIRE, EEE LR E L,
N B0 F A5 T T 70 MLV 2 e il gl ok Be 3 it
e — AR (H s R . b HE B0
FBhK) .

AL S A R YRR A0 B R R
2, I AISCH , AR PEA G i LA A 0% B ER
A A A e e 2 PUEERE B, R EPiE, 5 2 h
W 3% A B 1B TR] ( activated clottingtime , ACT ) £+
TE 180~220 s, JRIFEAH B & , 4ERF7E 2.0~2.3 L/
min, #5381 530~1 600 r/min , fR4351E & # bk i 48
FE>T0% , TR K FE PR R EE 35~ 36.5°C
R R AR R , A RF G BB, A
Aol B SR R 728 AU i A PR JBT | PR B A 1l 3T
B AR, Je it ke BRI AR B S A B 7T AR A
TR, A5 b/ BT, i 0L LSBT 5 L 60 04 Ry
8 B R S BRI E A L) 259 F it MLAR R B id
SRRy ol Bl ) 3 = [ A () B 58 <O e g

SCHF o Bl BDIYIIR] 25 T B SR AR I s

I3 ARSI it =, ol R | % TR g b, 4
FRIL/IMRC 40> 50% 10% /1L, i W0 47 B, ™ 8%
0 88 PR AT B | B IR A 5 SR Bl O, LA
BRI, ZLARMI L AR LERFTE 0.25 DAL,
1.4 A SHB O R HREAPBIETENL 24
PR OL T B ER X 28 7§78 Jo W B 5, I <y
P SRR, H IO H i 5T S R e 1 25 L, B S O
S 42 7 0 B B ML 43 %X ( ejectionfraction, EF ) =
60% , ik E M AN E >T5% , - fili 3K ( mean pul-
monary arterial pressure, MPAP) <40 mm Hg, 5.0 ff
Bhift i <2.0 L/min, {0 JF 46 #EAT RIS . HAR
AR Sy« 3 W U AT AL S, R R O B 2 B (AR
FE WSO B e FFARUORIE RGBSR ) | Pl HiEE
AR, 25 A5 E A BE L5 AR , 57 MPAP <40 mm
Hg FIBl ik S0 FIRE >95% I H54E 1 h DL, H 3k
AR5 FE <50 mm Hg, BIRTHONL, 3088 B4k
SIS THAE  Z5FLGE M T T, R kA 4K
R A i, R X 2k SR s eI S IS
Sy BTAE RAE R, H IS 5T S R -1 2L
1.5 &k BTS2 E A CVP WOt
15 ( cardiac output, CO) *FIJ 5l ik & (mean arterial
pressure, MAP) | fii 3/ ik & ( pulmonary arterial pres-
sure, PAP) LI} EF 5554

2 & R

4 5 F A W A Ul B AR DG B RE I PR 445 2R L 2%
1, 4 Bl &4 0B MPAP CVP W] T F%,
CO MAP F1 EF B& b7, BEBAHLE 100% , )0
FIHBE . 0l B a] oAU AR e Bk e & 2, JOAS 36 I
PRI RE, TR L, AT 2 | SR YL S5 R

3 i

R R S A HT E 8 AR I 5 o A
RBGYT FBE, AR O NN & A TR
AR PH AR SR O MERS (19 ™ EOF RAE, B
R HT s e R 2R, B AR i sE T2 %0
RO R 2R E A HT AR FT 3 bk s 1 # 2 2
AARFRET R, X IERT ARG S A0 IRE
IR E KRS RSB FURE 1 PH
TEVRSMIERR T 890 E T ARG A A BEA RS, T
A Bl DK R TR 5 1 A 0 3, 3 B S MIE R AL
PME, 5 HT AJ5 R TR DI, XAl ik
HBRTAR Fp DR i 20 fok i 1 28 BAAR S 20 AL I
I ELAG P A5 A 245 00 R e il s 25 1 A ) 1
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R ABIREH RO BIARSC TR KR RS R

S| 1 st 2 bl 3 ES
PRAMEERF ] ( min) 237 287 184 380
F Bk BB ] ( min) 120 128 98 134
A B B R AL (L/min) 4.2 3.6 3.7 4.5
O R BRI (h) 157 142 239 124
A JEHUAGE SR (h) 263 220 341 144
ICU fE= 840 fE] (h) 284 258 368 172
ACT B[] (s) 135 134 144 131
MPAP B3 (%) 21 32 48 31
CVP FREF(%) 23 16 25 12
CO EFHE (%) 19 15 22 12
MAP [ F3 (%) 12 9 12 7
EF EFH3(%) 156 124 210 94

R = (O DR 8 o SR B I D) /A Ol DT AU X 100% 5 1148 = (Heg 70 4 D 280 — A 0 Al BT B8 ) /5 0 el

BT A E X 100%

T, 7 B K A B R A AR ] PH
FOAERE RAF AT O R HT BT e

BEXT X — B G PRI & et FHATLAR A B A6 EF ( me-
chanical circulatory support, MCS) H: 32 H #9145 .
AEFFIEPARETE 8D OHERCE AR O AR R RE . H
Hif A PH T HT A5 i 2 1A SNG4 IR ST e 1
ARG, REAETY B 7.0 3 v IR M A8 B, PRI
AU B8 (1 I VBEE ok 0 A A 2 DA MU J3E 25 1
HIMIEFR I A il T 245 ) ) A2 S804 6 7 If 1], JF A
ARED RO AMNRHER B I PH BT AGE N IIE,

Il AR ) S Al PRITFE N, MCS BE 2
AN B S BEA ST RE Y IR Bl ) 2 SRR, W
B PSR AR A Vel il B i ) e SRR fle it
CFETIREMIRE , 53 (R EL B REAS R HT Y
AR B A4 G (extracorporeal mem-
brane oxygenation, ECMO ) % B f2 & HT & & 19 1&
R AR A B AT L4, ECMO 3% e, B 2
SR AR 2% HLUSE O R R M A, i
W€, Z 3 B DI RE R S R A U B e

MR R R BR300 i B4 3 T5 2
HRO™ E A O D RE LI Y 9 AT T ORI, 0B R OR
KA JETWAE A BAE O, BEE TR ARA SR
AL B ZVERE O R A MCS BR824 1] T i
R, H0R S 22 AR O I S8 A A

4 2 i

=A

M2 7E HT RJ5 K PH i AR SNG4 1 L IR
M, AR ZH R A 2 40 B2 e mT o A Wk A0 T R I
FIPR B ARIMERR BRI 100% , I A KA R 25 B i)
RwAS T F SR, LKk K 5 24 1ICU PR 3R

FEBRHE T R 2R, IR R o J 3 P AEAT R
SE 3k :
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[(FHE]:BH RGNS IR O N B DI (CPB) A BTk, ik [IBE A A Be 2010 4 3 A

32019 4F 3 J,15 FUEPE MR G G MO IR R B E TR E R 1 CPB B B35

£E8R  CPB ] 35~133(71.62+

14.33) min, = sh KBTI ] 20 ~75(52.12+13.12) min, 15 Fl B &R B e, TREMNIETS, &8 CPB P EME i, R m
TEABUE , AEHRE MmN, R R S M T, RO ARG I AE, S R TS

[REEIA]: BN GO N R S R SMEER

Management of cardiopulmonary bypass during valve replacement for infective

endocarditis with malignant tumor

Ye Shixin, Yang Jingrong, Lian Duohuang, Wang Wenrui, Zeng Zhiyong

Department of Cardiac Surgery, 900 Hospital of the Joint Logistics Team, Fujian Fuzhou 350025, China

Corresponding author; Zeng Zhiyong, Email; 603615234@ ¢q.com

[ Abstract] : Objective To explore the management of cardiopulmonary bypass ( CPB) during valve replacement for infective en-

docarditis with malignant tumor. Methods Valve replacement with CPB was performed in 15 cases of infective endocarditis with malig-

nant tumor in our hospital between March 2010 and March 2019. Results The duration of CPB ranged from 35 to 133 min. The aorta

cross—clamp time ranged from 29 to 75 min. All 15 cases were weaned from CPB and discharged from the hospital successfully. Con-

clusion The key factors for successful treatment of these patients include kidney protection during CPB, ultrafiltration, proper blood

pressure and large dose of ulinastatin.

[ Key words] ;

JERYL U N IR 92 (infective endocarditis, IE ) 7248
AR T TR R D ol A 0 A B A B R L
VR B | 0 a7/ BRI 9 W (IR & DA%t A <3 1
i SR FE A FUlm R 32 R IS R B 1 35 3% B0 i
FRT W, SR B E S TR A
WP EEEEEIRIT e, T ) 22, S IR, B 5 %
I R AN o B AT X RS 1 TE, %2R
NHEBE R Rk, 45 52 .0 i % 17t ( cardiopulmonary by-
pass, CPB).CoIET AN A, Wnfif 2 GE 6 CPB &
W E VR R ZR E N AP SCER  AHOCHGE ) >, A
BEH 2010 4F 3 H 2 2019 4 3 H )3k 15 F18% 4 i
A IE AT CPB IR EL AR, Bl 5 N T

1 #ERI5HE
11— Mk E 2010 4 3 H £ 2019

YEE B4 1350025 fE M E BN R R BA SR JLO O BE B CoMa SR
EIAEE % 55, Email :603615234@ gq.com

Malignant tumor; Endocarditis; Cardiopulmonary bypass

AE 3 H 3L 15 %M Mg A T IE 47 CPB IR &
AR B, Hrh Bk 6 B, Lotk 9 fi; 4E i 39 ~ 62
(51.20+8.67) % ,{KFE (58.14+10.10) kg, I RFEH
W1,

RIS GIMRE G IE B T2 R

I ARAEAR % n(%) ]
KA 18(80)
iy 11(73)
Z M 6(40)

JEF R A 2(13)
KA 1(7)
RS 15(100)
Osler 2575 2 (13)
WA 1(7)
Janeway 113 1(7)
Roth HE 1(7)

T : Osler 2575 . FERIAE 3 1 B A9 B0 0 K A9 21 €0, 55 48 €0 g M 24519

Janeway 13 : FHEAVENEAE EHAL 1~4 mm JOJ P H MZLHE ; Roth B .
AL O BB 14 B (R HE LB, oD SR
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AT B8 AR X 48 22 R ML B 3% S0 IERZ B
2, Hoh BRI 9 1], BERR TR L 3 {1, 45 Bk
RIS, 2 401, R e A TR SRR 1 915 AT B el R
 FLIRIE 8 i, i 3 4, B e 2 0, TR 1, i
SR 190, A 191 ek R 4 8% 5 4 o, A A T
W RT 1A R LL by OIS 7> 80k (64.11 +
11.21) %, Hrb 7 647 Fah Ik TR 5 617 =
IR T AR (R =RIOE ) |, 3 B[R AT =2
e+ T B BRARE B AR A (B =T ) .
1.2 CPB 7% CPB WM Stockert I LA 0o fili
PUANIE D SEFO IR G A% AR v S v 2 1l Y
BeRA o RS BE, 15 iR Y AT 0 I T 7
DL CEETERT R FLIRR SRS T Ry BEml T TSR, I
AN I 2 R T BRI | M 2R A
%, RHIFER 3 mg/kg & BT R AL, 24306 fLEBE i i
[8] (activate coagulation time, ACT) i 480 s B FF
It CPB, JF- 208 [l , 50 I [ 28 34°C Zc A ) BEL I8
TR B 4 0 1 IR AN 32 3 BRAR AR T
LIRS £ E 2a sl € ST i 7 N el R 2
AT AR DK SE FREe i AT HETE , st /e A iR sl ik
TP EEATHETE . IR RAE R, BRI 55
R DA S ki A SR T 6 000 Us/kg, H7E 30
min P 58 BLTE S, TS, JE R TE AR 1000 U/
(kg « h) Ak 224 1 12 FARSERL, e Ui b oxd i ik
I A A0 B 41 40 Y e 25 (hematocrit, HCT) #E47
AW, I AU 1M A3 B CACT 55 Tt 4 45
28~30C , ¥ il it it 60~ 80 ml/ (kg + min) , FI3J3h
Jik F (average arterial pression, MAP )60 ~80 mm Hg
(1 mm Hg=0.133 kPa) ,HCT 0.17~0.25, IR & & Ik
MAASRFNE >65% , O W FREARTEG, M8
I, T an AU DE , s HE R RO 3k, 4
MLFEBh 124 FRUG 15 1E CPB, AR 1 25 2t 17 L 99 1%
(MEEvIN TR

2 # R

SHICTARBT, CPB IE] 35~133(71.62+
14.33) min, K FH BT ] 29 ~75(52.12+13.12)
min , # VE R A 230~ 850(440+94.0) ml, 48 JE
1 850~2 500(2 020+650) ml;.CofE [ 3h 52 Bk 11 4],
FrEmg Bk 4 5, A5 PFMAILAE FHESE 10 ~81(18.11
+7.22) h, ICU {58 E] 2~6(3.17+0.88)d, AR5
FEBERE] 9~ 15(11.15+3.66) d., RJ5 H I & Sk
A4 4 (b 3 AT RS2 R 2 B R IRYT) il &
36, PO EAAN R 1], 0 AL S IR e

3 i

TE PRH 08 X, F e iVl | B & I 2 4
BN E, A RmEAT R CPB T
DREFAR N H FE2EIT F B, BT ERHR SR
P CEMEMRE R EE AL TR AT F A
BITIG RS T) 22, S5 IR, 5 5 52 s SR i A )
R, 43 B T BN B 1Y) TR, 76 e 245 3 K
EFE, T A R, WO AE A SR M T4 T, CPB
DEFAR R EZRTT FBL

IE BE ARFIAAAEAE M o] S S5O D REAS 4
I, L m G R AR REIR , & 8 2 IR A
TEAFAEAS )R FEE 190 a5 ot dke 4 46 3R 0, B O X s ST
HARUR Rk, CPB sl R H X B AR A T A
B SCHRARGE " I A AR — Ty T AT A R R A
4Ky U B B A, 5 — T T T T B AR M A
B D R A B B R, EEEAR T ER
FEUR IS, AL R U, 06 B I R FH 25 - £ 8 U8
AR BB IE R AT 1500 ml, A S YT ik,
PRI A R R AR U R
RAIMEFR R, dEHE 1L 70 ~ 85 mm Hg, RPAHEAN
W, ARG A ik 26.7% 1 B3 IS ThREAR 4

G B RAE RN LR AR P A S5 s &, B
RFEAT TR T SR AIGIT R AR
RIS 22, S K, M2 591 1B, )R Z @, &
HRPEDRESE— L2 801, I, CPB a8 v, fnfe]
TRRMEA BTN, 980 AR5 4 B RAE RN 2R B AE K
A, WARAS AN EL AR PH A R T AR N L O
FIFE A . g AR feft FH Rt % ) Al T T B Ao
HH MR F o I E 6 FREN T FE
SEUURE R UE W 2 E A T RE S A R B Y
UIRe, WG bR RPN, M o TS . 76 A< 4155 )
R R i S m A T, RIE RIS 5 T 4R
i, AE S E K E A SR T 6 000 U/kg, /N 7Y
SEMES, M5, A E A GE R R 1000 U/ (kg - h)
AkSEin HEIFARGE MR, BLAh, B b FE K
P 10 mg DAJEE AAE SV

S A I IE WeiE XIS, CPB o #2 B
FR— A FEAN FE A O A, R rfon s 8 4E RS
M I, R A S A T, T AR R I &
i, M B HE UG

S HK
(545 287 1)
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[(HZE]:B8  SimiEset B IRYT (CRRT) A ARHLYS EahikIe EARG 2 B35 (AKD BEBSG X R, Ak
VP sk I ZAR G I AKI F4252 CRRT 697 1R, mUBEHT B 35 M PR kL, BT B E TS , ARG 2 d Jys a3y
0,2 d (<2 ) FFIRTT CRRTIRIT R BIEHTAL 2 d J5 e ls frdl , ks @ B S S e v JR 3 B 52, 45 R
AN 83 BB F HEAT A3 AT, S BB NTIR YT AL 46 4], MIHENTIR YT 4L 37 4, BHENTIRYT AU B HiA YT 4R Ay AL
BF(E 4 (182.20 wmol/L vs. 126.86 wmol/L) , FIJRFIH FE /> (45.65% vs. 70.27%) . SWELEHTIATTAAM L, EWENTIGTT
20 90 d FET- %% (43% vs. 68%) ,1ICU JRITHTAI4E (9.76 d vs. 15.32 d) ,{H 28 d.60 d FET-# T U REM & 1% &0 . CRRT 557 B
[B] AR e A] AR ST RS T2 225, &8 BT CRRT G FRR :3hikJe 2 ARG AKL B35 90 d SET-3%,
[REIA] . LM EIRERRIGIT AT B3k )2 Atk B8 BiE

Effect of continuous renal replacement therapy on prognosis of patients with a-

cute renal injury after aortic dissection repair
Dong Ruijuan, Ma Feng, Li Yangping, Yu Yan, Liu Yang, Sun Shiren
Department of Nephrology, Xijing Hospital, Air Force Medical University, Shaanxi Xian 710032, China

[ Abstract] : Objective To analyze the relationship between timing of continuous renal replacement therapy intervention and the
prognosis of patients with acute renal injury after aortic dissection repair. Methods Patients who developed AKI after aortic dissection
repair and received CRRT treatment were selected. Two days after surgery was used as the cut—off point for early and delayed groups to
enable subsequent comparisons. Results Among the 83 patients, 46 patients were assigned to the early group and 37 patients were as-
signed to the delayed group. The preoperative serum creatinine was higher (182.20 pmol/L vs.126.86 wmol/L) , while the diuretics
were less used (45.65%vs.70.27% ) in the early group. Compared with the delayed group, no significant difference in the 28~day mor-
tality, 60—day mortality, recovery of renal function, duration of RRT, hospital stay, duration of mechanical ventilation was found.
However, the early group had a lower 90—day mortality rate (43% vs. 68% ), and a shorter length of ICU stay. Conclusion Among
patients with acute renal failure after aortic dissection repair, early initiation of CRRT reduced mortality over the first 90 days.

[Key words]: Continuous renal replacement therapy; Treatment timing; Aortic dissection; Acute renal injury; Prognosis

2 VB4 (acute kidney injury , AKI) J2& FE B ik P A MR 124580 PRSI E R R G
KJZ ARG B I RAE, R RN 17.7% ~ BRRAED T IR S S0, T v SR AR AR R
67% " RN R I AR SE R ke RIPVEIEDIRES . {HAE CRRT IRYT EFMKIEAR)E
JERJG & AK W F h 2 b B bRk APEESI AL T 8= ATRE RS, R, 5
8% W) H 3 5 B 1 32 i 28 B IE AR YA T ( continuous I AR R] 5 54T CRRT X Esh k2 )2 R )5 &
renal replacement therapy, CRRT) " | U L 4E 5k T FHWG R R R AR EE A SO E K EAR
REA FEREWY S CRRT FHAARK L xR JFHI AKI IFAT CRRT 1677 1Y%k 41 547 ] Josi 4 A
SR BE R AR SR E 5, 2035 50% ~60% '+ CRRT  J8, P HriRyr I AL 2 HUS (20, LA I R
TEIG IR f T AE (9 BOIA Th R AR, fevayy s TSRO bR EE SO

1 #MEHE
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1315 i, RJ 386 il (29.3% ) iR KA AKI, Hrp
103 f4(7.8%) #52 CRRT {97, AVebrife. R4 5
Lo JIHE 9 2 2/ 5 I R P 2 2 A1 1) ) = 3 ik
W A1IE YT +6 7 ( Circulation, 2010) , KK 247 F K
<14 d . h CT LA Mg 8812 0 3l k)= HoAR
JEAT CRRTIAYF R . AKL 2 Wibsifl . R4 2012 4F
e 4 BRI 1S 2021 (kidney disease improving
global outcomes, KDIGO) #5 &5, 48 h N LIt 5 =
26.5 wmol/L 5 7 d P Cr T =HE4RM8 1.5 £%; )R it
<0.5 ml/(h - kg) #¥%E 6 h, HEERFRE DRI 5E
#(n=2) ; QAT CRRT A7 (n=4) ; OLHERF
48 h WAET:(n=13) ;@K Ti(n=1), AN 83
BBHE AT 0T, FARGHIE 2 d (<2 d) iR
13 CRRT ¥R97 & W R ENTR T H (n=46) , FAJF
ZIFURTT CRRT JRYT ISR >2 d # N B TR
H(n=37),

1.2 7

1.2.1 CRRTAJFHRAE DILIR ; @% F IR T
IR (/PR #8# (12 h JRHE <200 ml) ; G)7R # IfLAE ( it
BRIV FE>6.5 mmol/L) ; @™ & A R v 7% ( 1l pH
<7.2) ;% G (8 H X BRI T B I e i
K s @ A S i LB BEAT M T (i AL > 300
pmol/L) ; DR BEAE A I PRIF- A AE (Al | B2 |
MZHAL)

1.2.2 CRRTIAJT P9 K el B b A e a7 ol
P, LA S K - DK I 08 A T = PLAS S
Prismaflex, JE#% & M100 (JE AL 0.9 m?) |, Il i &
180~200 ml/min, EHBESE 2 T/h, Pt E 4
FETHFR MO THFR MR . B DRI 2 5 0 E
R 90 d A7 1 B B D RER 5 I I S A% A i 2k 2
JE 4290 d "B T RE AT YK A2 Y S8 A R e g
P, T EA I B AR T

1.2.3  WEARIR R B ER M 2SI
g LR A A I UL 7 2 55 i 0 500 AR 2 o0
%% /AR ( cardiopulmonary bypass, CBP) B[], F+ 3
Sk BRI ) A v 140 i 1 s RS SR B
518 MEA#HEPE> (acute physiology and chronic health
evaluation, APACHE ) I ¥ 51 %% B 5 35 7 43 ( se-
quential organ failure assessment, SOFA) F| bR 71
T 0L A TG W AT 00 AUBE <, A1 BRI
FHAEAR ARG DK HIER FERLZEK A TE P25
RIRAE A Z U 20T B ERER.
ZHVE EIRER 25 Mo 48 AR e AUE R B B
SUE DT I AL B

1.2.4 Y7 UUTRHIOBE DI A, 8 5 R

J& 28 d.60 d.90 d AEArRA X B OhREMK E 1H L, &
BELGTFAF 90 d FET-H B A G FH 40 28 d BE
238 60 d FET-R FIREME1E 4L ICU IR YT I E]
ARt ) HUGE SRR, B D REYK 1 L 90 d
FEIG B B IR BT I B i AT i 22 2 Ji . CRRT
At 6] by 8 E AR B I E] CRRT J697 B9 A T]

1.3 %itF ik R SPSS 18.0 4% Ktk 4 7
GiteE T, TPECT R LUEOR & 4 R, XA
YSIEAT R T WO DA B R v 22 (x28) R,
K ¢ K Be - 7 b8, R Kaplan—Meier 2 il 4= 47
£k, Log—rank K0 AR IZE 22 5% . P <0.05
FTREFAGIFE L,

2 & R

21 —fRle R eE gy A 83 i, Ho
B 72 B, 4 11 B AR 22~ 64 % B2 IR MRS
ARSI A IEAE 22 S 50 1M 405 AR CBP B ]
T =Sl Dk BH T 8] 2120 i S i &2 R 5 APACHE 11
P43 SOFA P43 416 1 25 W 1 FH S MUBGE /< 22 57
BIRGEI2E R S, SRELENTIRY AL L, A E T
TRIT AR M AIUEFER 5 (182 wmol/L vs. 126 wmol/
L), ARJGFIRFIE 40 (45.65% vs. 70.27%) , Hi
P AGIER( P <0.05) 250 %K 1,

22 #£EFEH SBIENAM L, FIENT4L 90
d FET R FEAIC, ICU JAY7 B [0, PRI Geit2#
Z5( P <0.05), FHIENGIT A S S iR yT
228 dFET-% 60 d SET-F 53510 37% vs. 49%,
43% vs. 57% , A Z B LG 2425 (P >0.05)
FE CRRT IRY7 i A] B T REA A2 175 10 | 3 [ 1sf 1) AL
BRGE T[], PR Z [ IR oSt it 22 5 ( P >0.05)
GERWE 2,

23 A/WE SBELENTGITAUME L, FIE
TRITALEE 90 d FET-HHAK(43% vs. 68%) , 25 5%
ARG (P =0.03) 45 R ILA 1,
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— W IIE B
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R PLURHRLTOR A BRI BORHLEL

HR BN (n=46) BN (n=37) Py
B[ n(%) ] 41(89.13) 31(83.78) 0.475
(%) 47.13+10.69 50.00+8.83 0.193
LR [ n (%) ] 33(71.73) 31(83.78) 0.194
AHT HLJLET (pmol /L) 182.20+145.53 126.86=60.39 0.033
A S (% ) 50.39+8.13 47.59+9.35 0.149
At CBP i (min) 226.15+130.55 219.49+85.86 0.790
Th 32 1 BKBELIT ] 18] ( min ) 93.67+53.38 96.11£35.19 0.812
LLANAEETE(U) 3.84+4.29 2.39+2.88 0.083
ARJG APACHE I 3F4r 18.11£3.27 17.38+3.43 0.325
SOFA 4> 10.00+1.93 9.70+1.68 0.463
FIRFMER [n( %) ] 21(45.65) 26(70.27) 0.024
MEEHE Y [(n( %) ] 32(69.57) 25(67.57) 0.681
HUAGEE [ n(%) ] 41(89.13) 36(97.30) 0.153
F2 WABRFTE LK
e RFEHT (n=46) e N4 (n=37) Pl
FEL R
90 d FET-H[n(%) ] 20(43.48) 25(67.57) 0.029
WL
28 dJET-H[n(%) ] 17(36.96) 18(48.65) 0.284
60 d FET-H[n(%) ] 20(43.48) 21(56.76) 0.229
CRRT ] (d) 5.24+4.97 3.97+4.26 0.223
BB E [ n( %) ] 15(57.69) 7(58.33) 0.970
ICU VRYF I E] (d) 9.76+7.30 15.32+14.16 0.023
fEBERT ] (d) 20.26=14.59 24.05+15.26 0.252
HUMGE ST ] (d) 4.15+4.25 4.70+3.44 0.525

RIS &

AKI 2 FE Bk JZ AR5 B & W B ™ E It &
iE 22—, AT RES R SN L I 3h J1 S AR e S &
S, I HAIN A AKT B9 F 02 BOE B T 1 G I DY
21 Bk 2B E A I mMLE, B AT &
FETFIRAS e J2 0 ] BB Bl bk, s il P 1 3R 7
4 [ st R il 20 2 1 25 5 s kAt oL, 2 30 AKT B9 &
AT HAET, R AE 2012 4F KDIGO 57 A LA i AL
YER AKT B2 WibRUE , JR9T 7 S8l 5 R LR A, 4k
TR R - Al B PN RS AU S R HIE S REIR Y, X ™
EEUIRERE S AT R PR O DI RRIUE &,
K25 CRRT, CRRT W] D288 F5 48 H 5 SRR
240Ky M FE R, ] 3 2 R SMIG I 1) T 2R

RE, R A EAERIT A SO k2 —"Y  RE
b F sk )2 F AR AR B CRRT AR A Wi iS5
SE3% HARJFAHOE AKT FFET R 8w D AR5
gE oK & FUIF 4R CRRT 697 7] o035 58 3% 5 1)
e,

{H2 HETX T CRRT 3897 A A B AL JC AR
CHE G (e SURP A 280, Shiao L) ICU
%17 CRRT BHE KM N<1 d4,2~3 d 4, >4 d 4
FA B AR B AU R B 1 25 5%, £ B 2~3 d 410 FE
RIEME', Crescenzi' " 5 (R BIF 5% LA IR 278 0 340 e
e, LA 1 658 i3, R R 4E B IR i <0.5
ml/ (kg - h) , IF-HELE 6 h J5TF4h, M0 2 Sk R
FF2 12 h, S5 R WoR, B IAT CRRT 3697 6 835 il
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JETCHA BRI . Wierstral ' 25 19— 55 meta 43HT 40 A
36 W 5T, 25 o , R AR CRRT 1GY7 I AN e ek
e EAE AKL BH AR fE 3 N B 4 0 A Be B [
IHRIRYT T RE S LA AR BE I O R S B0 A
7 MR FET AR, AE S IR YT T BRI A RIR YT
SR INE  E IR T R S AR
iewEsky, ik, 348 CRRT 697 B AR HLE 51
A2 H R T

ABF G I [P ECER AR B 3 Bl ik e JE AR S
I AKI Jf-#: 32 CRRT IR 97 B3 WA C B0k, 0
CRRT /- ABIHLX B E TS A2, 25 iR, 0
BHTIRYT L5 AT i LT A s, A PR A8 FH e
11, B AR 5T 26 B, B A T UL I ACSF T 2 R
SIkIJEARIG AKL KA B30T fa B R & JF HooT L
ARG 48 h AKI & 41 ARG, BB AR
I AIUET T mT R e R B AKT, 75 22 K iF CRRT
IBIT, I BAE RS TR T A b, T CRRT 47
AU T R RS A

S ENTIA YT AUA L, FIHE TR YT 41 90 d
TR T, —I0 meta 73087 B, 581 CRRT X} &
HAAAA RN T BEALIG R 56 & B, 7E
AKI fi 5 4 8 3, B B W BRI 90 d BB T
R AEX IR ST, ST 231 BB,
HE X iz AKT 2 8 8 h N5 3 CRRT 477, I
AW AKL 3 1 12 h N, 5077 )3 3l CRRT IRY7
L XTHEAE BTN T 90 d SET-% X 5
IR FE 25 AL, (ERE, 76— 301 2 o B AL I R I
g A 620 BIFE ICU 697 BI4F A KDIGO-AKI
3R BENL Y N R R, BEALIE 53 e s 57 B4
% CRRT JAJ7 R 40140 , 0™ 5 A = 4 It e A Qo
PERR R KRR E /D RS 72 h AT
— RIS T AR 3 3 CRRT VAT a4, 60 d 4t
TOREMNHZ BITCG 2422 5, 76 CRRT JAY7 B[] |
ICU BT 1) 3 e B[R] 3 JC e 3124 22 1), Bag-
shaw ZE AU BT 40 A 100 f FE i AKT B9 52 3%, & 4
AKI 12 h W4T CRRT {G7 A R4, 12 h J5 9
FRUELE P98 K B0, bRUELLAE 7 d ARSI PO A7 3045
BH B I RE B WK R W LT CRRT'Y 7AW 5%
BT 90 d AT 3R A A E AT 4 Bt AR
AR HIENTAL 28 d JETR 60 d JETREL W ] 5
Mrefk, (B Az B IR it2x 225, EFR, A
CRRT IRIF IR 2 IF R, IR B I R S 8 T 1) 9 491
BEW, Fh kIR ARG %A AKL B 13
JG EE GRS RERAMIME OB IR IR
RERRSAT X5 R LW 2 6] 28 d FET-# 60 d

T RIS EE5 , MOIEARS &4 AKI 7] fEHY
T E BT KUK, H5 AKT ™ 5 AR B 1A G, B
B E WS TR WA, XS AR AETE
WEF N, B I T R A 2 5 5 0 i ™
TR RO i IS O & RE AR O, AT CRRT JRY7
AT LA GF I AR K | H T | TR T, AT 50T B B
R LR T, D80 SE R R 25 B 4, T B AIG R
F 90 d FET- AU,

AW G b, Bk JE AR &4 AKTL Ff47
CRRT JAIT B E FE TR Y 50% , X 5 H A 57 /Y 25
w8 RLENLEE B ORI E R 57%,
ML R 59% AL 2 [ Ge it %22 5% il iE 5 H
FRIRIF 5T RE AR B 5 /IN 56, FEARAIF 5 B T Rk A2 1% 1
990 d F71E FBE B DI REYK E T B B iE AT S 2 A,
VAR A 2N M EME AKT 5 B S RE o8 4 52, H:
T B AR LA B e S B3 T, S e B TR YT
HAH L, RSB ITGYT 4L ICU 1697 I [ 8 56 , TE1E S
22257 (P <0.05) , FHIRYTALE CRRT IG YT B
(I E T2 N1 o o [ S = R T e 1
G225, EH % E RS B CRRT IGI7 Al
T8 % FB A AR N 5 R A I B B R KT WU G
WA %, T EIkIZARE AKL B & BT
90 d IEHITIE AL T B B DI Re IR S 1% O, A T i
— ST UESE

AKIFSE T 2 [ B A B e R B, Ry 2 Bl ik
FJEARSE AKI HBHEFT CRRT 377 3K TR B WHIENE
Rl RS B AR S Hp, AR R Z AT T
B BRI ST | £ AE I PR R AN 58 8 S L e
FIBEREPE R (AT, 3 6 [ J 75 7 A oFe 22 Hh o i HES 2
FER Pt — A UEE | T AR T — R,

SE 3k
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[(WE].BEM  AREREAMERR =40 M & B0, Z 08 WS 2( ALDH2) 7T 45 808 BRI 254 5, AR 5% 18 76 SO i 54
(CPB) BAI ¥R E ALDH2 ISR D IR E . F73% 21 o8 22 (R bEPL4r A =41 . CPB AMEBk4L (C 4) f=Bk4l (CA
) f5Bk+Alda—1 2 (CAA 4) ,Alda—1 2 ALDH2 $¢ P80, 53 BENLEE 21 RVt te, A MRS omeE X4 imis
57 CPB AREL, FE S KFHIT 120 min J5FFAL, B AR AEFAR S 0L, R0 IEFE 120 min W20 T RE IR LA =0 LA ZY, I
ALDH2 F)& 1 it 4- BB TI5 M (4-HNE) & i 8 2B (MDA) & i B AL 536 5 B A B H K LU (8 (GSH/GSSG) (B H
B A AS ] I 6 1M R i LR B RV W) L (CKMB) ., £5R & 4H ALDH2 S & W 255+, CAA 45 CA
ZHAH L ALDH2 JEH: BT @381 ( P <0.001) ,4-HNE MDA 27 CA 415 C 41341 (4-HNE: P <0.001,MDA: P =0.001) ,CAA
A5 CA AW 5 FR (4-HNE: P =0.013,MDA; P <0.001) , CAA 0% CA 41.0 UL F 3k 3L K F | IfL 5 CKMB B & B 1K,
GSH/GSSH A 3G ( P <0.05) ,CAA HZEZE R ITTE MR K CA A B AR ( P =0.040) B =HA L EFKR T ALE
WaERIE Je 5 R AT/ NER TS24 5, &8 CPB Wil ALDH2 i 4L T Jn i A 5 B35 14 , 0500 LT R AL 15 47 ik
I3 WA WL A, O LR T RE

(RG] DABFER ;O ALOR S B Bl i P I AU 25 %

Myocardial protection through aldehyde dehydrogenase 2 activation during rab-

bit cardiopulmonary bypass
Zou Lihua, Liu Jinping, Zhang Hao, Tong Yuanyuan, Tang Yue
Department of Extracorporeal Circulation and Cardiovascular Surgery, Fuwai Hospital, Chinese Academy of
Medical Sciences and Peking Union Medical College, Beijing 100037, China
Corresponding author: Liu jinping, Email: jinpingfw@ hotmail.com

[ Abstract] : Objective Toxic aldehyde is related to myocardial injury, which could be eliminated by mitochondrial aldehyde
dehydrogenase 2 ( ALDH2). Our study was proposed to demonstrate myocardial protective effect by ALDH2 activation during cardiopul-
monary bypass (CPB). Methods Twenty—one New Zealand white rabbits were randomly divided into cardiopulmonary bypass group
(C group) , cardioplegic arrest group (CA group) , cardioplegic arrest and Alda—1 group (CAA group). Another 21 rabbits were sacri-
ficed as blood donors. Alda—1 is a special activator of ALDH2. Animals in group C were treated with normothermic CPB without cardiac
arrest, animals in groups CA and CAA were treated with CPB, during which the heart underwent 120 min of global ischemia and 120
min of reperfusion. Both ALDH2 level and activity were determined, as well as aldehydes (4-HNE and MDA) , glutathione/oxidized
glutathione ratios (GSH/GSSG) , protein carbonyl, creatine kinase MB ( CKMB) , and cardiac function. Results ~Administration of
Alda—1 increased ALDH2 activity, increased GSH/GSSG, but decreased 4—hydroxynonenal and malondialdehyde (all P <0.05). In-
creased ALDH2 activity attenuated the elevation of CKMB and protein carbonyl. Dp/dt,,,
CA group ( P =0.040). There was no significant difference in LVEDP, LVESP, and dp/dt

DH2 activation protects heart from I/R injury during CPB by elimination of toxic aldehydes and alleviation of oxidative stress, subse-

was increased in CAA group compared with
win among three groups. Conclusion AL-
quently improve its contractive function.
[ Key words]: Cardiopulmonary bypass; Model; Myocardial protection; Ischemia and reperfusion;
Aldehyde dehydrogenase—2; Rabbit
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S I PR A 0 1) R A Y R T M 4R (reactive
oxygen , ROS) {750 L 4H A v A 1 i1 Big 1 2 424k
AT BE RS I, AR 4 - TR E (4 -
hydroxynonenal ,4—HNE ) 1N ¥ ( malondialdehyde ,
MDA) , A BB ] 52 1 DNA JE UG 7 i 5
WL IHRE . WFFIESEA TR .00 (O Bk
PO IS 1) & A= 3 AR DT o Rt ) v
2K 4-HNE MDA f3fE AR AT S Boe LA b/ ST B AL &
Gipy kA EE B AR 2 (aldehyde dehydrogen-
ase, ALDH2) J2& i 28 1 Jot S8 1k 09 SC B 1l , L 4 -
HNE A3 B B R AL BTG T PR Y 4-F2 ik -2- 2
P2 (4-hydroxynon—2—enoic acid,4-HNA) i 1152
B w8 AE . 0 % i ( cardiopulmonary bypass,
CPB) 1], [ 36 S ke ofi. o] BESE W) ALDH2 3574, K
B Langendorff #5111 iiE 52, ALDH2 4§ 52 1 3 21 571
Alda—1 7T 7 HC 76 ARG Uk A dfe ot #5598 3 30 ) 3% 44
It CPB A IRIHLIA S 2% (1 P IR PE AR A AL IR L Je £
#r B A EAE ], ALDH2 T AL YO LR AP ROCRA 7 IE
St AWFGEHE T B ARSI, FIH] S CPB R B4R R
ALDH2 35 ALAECLOR A B AR B

1 #REFZE

1.1 FBRAEM AN XA S A (Terumo baby
Fx05, H A Terumo A F] ) , WELTE R (7515 Stockert
N VRS S (35 Covidien 23 7)), HTK & (41
5:1208621 , f [ kohler {2l 2523 ) ,20 G Ht»
FIK A (P ESIIRS LKA F]) o Alda—1(25 mg,
JE[H Sigma 2y H]) , A ALDH2 R0, 20001
WETE SRR 25 MR 8 me/kg' |

1.2 ZBshA4E Hvi2 e 15~20 s &
i 2~3.5 kg, I YIMCPEZE L S HEHE(2013-4-150-
GZR) , tH B AN BE sh Wy 52 56 b $ ik, 21 H8 s
= HARBENLS CPB ANMEBEAH (C 4,n=7) (58K
(CA 4 ,n=7) Alda-1 41 (CAA 4 ,n=7), H21 H
B = H AR AR, FAAE CPB B R TR, R4S
BV 22 AP AE AR (AT A5 , PR [R]— S b )
Bl AR 2 KA N A RATEEE 6
h, 287Kk 2 h,

1.3 #5#®2 % CPB AR Hh 2 AE K
T, F R KR T 0 DK I 2.5% 15 L 24
3~4 ml FHATRRIIS T )5, 24 SR (3.5 #) 17
MUMGE S, %8 A ¥ 35% , 5 1 L/min, <
2 35~40 ml PP 30 ~35 YK /min AT L
1: 1.5, YIFFAIERGE A7 sk 22 G =85 28l
RS VI S oK L W0 H I (electrocardio-

graphy , ECG) DE 16 G %’%ﬁﬁ/\ﬁﬂ&ijﬁﬂ(,m
T CPB gk, ORISR (20 ) BALM
Bk, s T 3 Bl KR FRAE Ay 457 400 R 1 A I
IER IR FREE AT 0 s, VIO B i AT L )
KA (16 Fr) 1E R ik 5 |3, I8 5% g Jok i i £ 2
Walds s 7-0 Je ok @ e, & EE P & H
S G AFAE A R B0 Ik i ) A Sl A R e B0
I, D007 Bk i J5 OF A R 28 32 3l KRR 0 A 22
G EEH IS,

CPB % [ T FE W 1 50 ml 387 P4 22 [ % 37 e 4>
IM\5 ml 5277 B B S (2K ) (10 ml BEIATE
BIIE .5 ml R S 40 SR AL AL, S5 e 4 B PR
k(400 TU/kg) H. ACT>480 s J5 T4 CPB, 45 it
100~ 120 ml/( kg + min), Pa0, 100 ~ 300 mm Hg,
PaC0,35~45 mm Hg, C 4 7% # CPB EL.OEAE
Bk, CA 415 CAA 4147 CPB Ol fE Bk b 2, B AT
TR 2 30°C JF FHWTT ik, T 4°C HTK W, 7 i
4 40 ml/ kg, FEFR 4G 14 7E 80~ 100 mm Hg, ¥
EYERE R 18 40~60 mm Hg,‘i%‘iiﬁﬂ‘lkﬂ 4~5 min,
JEAT L By HTK R G, (R AT 2 A 11 2 5 | o Y0
OB fE 2 1H B 5 VK JE . CPB O ) AT VR 4k R5 7E
28°C Ay, RN A2 IR & 30°C J5 Tk 3 3 ik, BHL K i
]2 120 min, FFL ESIKE 1T 400 =GR, i)
(B2 60 min, & i % H Wi 36°C LL L 15%& CPB i
it AR RNE AR S AL, S g UL 20 IR A2 W
120 min( CPB SIS A2 ILIE 1) .

i it 5 1B

P HEf B

MR R

— G2 h ——>— [ h—

B 1 % CPB S8 i fes ZIEl

1.4 Wisis 2 BH 7 CPB JF4A AT (T1) (BHKT
B (T2) (BHIF 120 min (T3) JFHJS 5 min(T4) ({5
HUG (T5) A R ARSI BR A1l 3 ml A7 1053
B B> LB ILER 334 6 1] TH i ( MB . isoenzyme of crea-
tine kinase, CKMB) ;0. [MFEFZE 4°C T 4 000 rpm
B0 15 min, IR T -20C KA AR, &0R
B E DA AR T2 L (RM-6000 %)
WL IIRE , 0~ = 4 sh 92 0 8 iy e == Tk e
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WU KRR (+dP/dt,, ) /N A (=dP/dt,, ) A
ZE I 45 K JE (left ventricular end systolic pressure,
LVESP) A= & 5K AK JE (left ventricular end diastolic
pressure , LVEDP) .

SR ARAEI E LI RE R O & D ILH LT

~80°C UKFAMRAT . R L G4 ALDH2 TR HE
¥ A0 5 B 55 ( Western blot ) £ 0 .0 ILZH 2R 4 -
HNE MDA FJ3& 3k , 5% i Ik 42 952 125 ( ELISA ) A6zl
ALDH2 A AR 5538 S B4 BE H IR (GSH/GSSG) (i
F1¥k %L (protein carbonyl, PC) | [MLiF CKMB % &,
15 itz R eAR e RR 1T
BOGORLLABI R (o 1) Fon . BN R J7 2200 B
T AR EA, A HLBCR T LSD % IfiLi% CKMB
R FHELA0 A Lb 25 A7 12 0E >R I 8 &2l 2 ANOVA
PEAT AT . SR SPSS 21.0 #4748 44T, P <
0.05 FmZEF AA G EE L,

2 & R

21 —&FH T R AR 5 CPB R
S, AL R AR S R E  CPB B RN AETESE
P25 (P >0.05) ; CA 41F1 CAA £ a] F i it 1)
SRS ] S AR AT U Z Bk A R TGt 17 22
S(P>0.05), WK1,

22 ALDH2 &2 A& EH ALDH2 SR C4H
(45.93+£2.86) pg/ml, CA 41y (44.89+5.38) ug/
ml, CAA 2} (43.54+6.50) wg/ml, =41[0] LA T4
PHeE2ER(F =0.379, P =0.690) , ALDH2 % C
M (2.85+0.33) U/mg, =4 (8] LESAFAE G 12 22
S ( F =16.706, P <0.001) ,CA 41%5 C 20 W Wy A%
( P <0.001),CAA #%F CA ZHHH B34 ( P <0.001)
WL 2,

2.3 BEEBSPUAALRHISHR  CA 44 C 40l
4-HNE J MDA & B3 ( P <0.001) , Alda—1

4 -
%
~ 3F
&0
£ #
I 2 1
jas}
()
—
< 1t
0
c4 CA 4l CAA
.4 CAYS CAHE P <0.05; = CAA 415 CA
L P <0.05,

B2 AL ALDH2 351

F4) g R0 JULTE 26 B T %, CAA 45 CA 1A b
FEAEG 2425 57 (P <0.005) , Z W0 )L ALDH2 3%
Ak fnsE 4-HNE MDA B35 (& 3A-B) .
EALAIA B H K (oxidized glutathione , GSSG) iy
A BE ( glutathione , GSH ) 484k )2 1 A= 1507 4,
GSH/GSSG A e e LA AR W 380K F- . GSH/GSSG
CA 4% C M B30 ( P =0.007) FHA.C LR if 7
HEEIYIE] GSH T4 FESE N, CAA ZH% CA 20 BH W3
( P =0.028) ,%M Alda—1 435 ALDH2 J5 %L1 34
RUABGE (K 4) .
24 SIBYGAEAR  SHLEPRFEIE S CKMB fA7ESL
T 2e [ EEWE T 225081 (ANOVA) ; F =25.402,
P<0.001] B[] 54 H ANFAESL BRI ( F =
2.614, P =0.057) , =41l CKMB fF1EGL 1T 2%
( F=5.271, P =0.016) ,CKMB 7K°F CA 41 i 2% &
FC4H( P =0.006),Alda—1 ¥4 CKMB B, CAA
2 CKMB /K- I T CA 41( P =0.028) (K 5) .
PC A O WLAH M S8 A R e A , A58 % R
CAHY5 C 41tk PC /K BT+ ( P =0.007),
CAA 41 PC /K3 CA AL B AR ( P =0.012)
(Kl6),

R1 LRI TR (n=7)

WH CHl CA# CAA 4 P1H
AR (d) 106.00+5.033 108.86+4.337 104.43+3.867 0.195
R (kg) 2.829+0.222 3.029+0.403 2.786+0.324 0.349
CPB I} A ( min) 210.14£1.952 209.57£2.370 210.00+2.236 0.880
[ LA T ( min ) \ 24.57+2.370 25.00+2.236 0.734
A2 R IE] (min) \ 65.14£2.673 65.71+2.430 0.683
BARATIE(C) 34.514+0.631 28.500+0.829 28.486+0.456 <0.01
FEERERE (%) ] 0(0) 2(28.6) 1(14.3) 0.311
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“HNE | M- e 70D o
S120f
B -actin - - - 42kD 5
525100
CHl CA#l  CAA# B sl
15¢
60 |
S1or _[#_ T1 T2 T3 T4 TS
g * FE.# CA 4155 C 41HAE P <0.05; * CAA 415 CA
T 05 20 b3 P <0.05,
< 05F
B 5 AFESE CKMB K
0.0 80
c4l CAH CAA A #
_ 601 —|_ %
—
MDA | S - - 12kD a0}
4
20}
Bactin | WS S - 2D
0
4] 4 4]
C#l  CAZ  CAAZ _ il CAAL - CAAZL
15¢ E# CAHYS CHHE P <0.05; = CAA 45 CA
20 AR P <0.05,
. 6 —“A.ONEH PC
5 1.0} .
= - 25 wHdaAF  AFHUE dp/d, CA 4145 C 41F%
= 05} (P =0.032) , Alda—1 23t 0o LUK G T g, CAA 41
dp/dt,, & CA ZHI B IGHN( P =0.040) , =4 [A] dp/
00 du, R EGIE 25 (7). DERTRISIKIE
cal CAZl CAAZL LVEDP LVESP 7£ =4[ T4 it % 5 (W 2),
EHCAHS CHHE P <0.05; « CAA 4H5 CA
ZHIL# P <0.05, Dp/dtye (mm Hs)
B3 4-HNE % MDA ik 2000
1500f
4 o 1000
% %2} 500 F
H
3t # g 0
0 T £ so0p
8 -1 000}
E : 1500}
& 20000
1k c4l CA# CAA#
Dp/dtmin (mm Hg/s)
EH# CAHYS CHELE P <0.05; « CAAZ5 CA

ca CA 4l CAA 4L

E# CAHHYS CHLHLE P <0.05; = CAA 415 CA
20 He#E P <0.05,

B 4 GSH/GSSG /K-

4 HHE P <0.05,
7 SHLIREEA R
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®2 M SO BEIEIR (n=7,x2s)

T H c4 CAH CAA 4 PE
-4 5 ik R (mm Hg) 80+9 78+10 83+10 0.697
LR (W min) 220+10 200+16 207+25 0.149
LVEDP (mm Hg) 10.9+2.8 10.4+3.4 10.6+2.8 0.964
LVESP(mm Hg) 95.9£12.3 92.6+10.1 93.7+14.1 0.880
dp/dt,, (mm He/s) 1076117 748115 1059+425 0.045
dp/dt,;, (mm Hg/s) -921+125 -581+88 -651+37 0.184

3 3 g

CPB 0 IETF- A 1] 3= 2y ik iy BELUBTT 55 5 (i 450
JULXEE LA 3k B s ol P08 40 3, H G 22 A0 LR 3P R
I FH T R, (EHH: 2545 RO UL AR 4 R w0 5, dn ] £
1k CPB Lo LA 5 Wi AT SR e R S T A o 2 o) O
RMESTEAE HTK W s AR A il mbke, &2 B0 A7 i b v]
AH S el O L) AP I 35, PR O LR ARLAR 254, B
IR TR R AT SR R e R R R A
ROS 1 B ok [ 4 452 43 i it | 26 11 5t DNA 260577
ANRURIIE B R 7 ROS 18 F R & A= i S Ak 5 1 AR
A BEMEDS 4-HNE (5 5 i S8k = i 95% , Ik
Wy AT I 208 (% DNA 25 K00 T80, pE i 5 i
G H L D REAR AL, LLAMEE S A AT AR R B S
SR An i R TR AT . RT3, A SR
O WAL RE 10 O D RER i AR

ALDH2 S SAA I OGS, mI g W 2R S Ak A
BTG M R HE AR AN, A B dEE . O L
ALDH2 {GPE S RIR e 2R LA AR 22 7 %,
KB Langendorff 254420 JIFE V37 45 700 v L4 3] e 1,
D ALE ALDH2 JEPETE 4CAGIR FHFEE R, 1 h 5 h
BLIMAT 60% ~70% ,2 h J5 T B 2 8/ 8 20% ~
30% , U R A R H AR 1 h J5 ALDH2 %
W A 7 11 N R S QS -3 - SR (S
ALDH2 i ¥, X & ALDH2 38 A %5 i 4 41 5], 7] fifi
ALDH2 {E M58 46, tesh, ALDH2 HA 3L H 2345
P, A ALDH2 8748 B 5 22 8% , TSP A
W35 40% , 22 Bk ALDH2 3% 11 Bt 25 5% R W,
Je HERLT IR AFFAE K BN A ALDH2 2875 3
() S A R 4 R M0 I FB UL, O L GSH & AR £
PEREIN

Alda—1 & ALDH2 %55 M 306 A, B 5 8% AL-
DH2 AR FH 0 DCEERR A, [R5 73 35 ALDH2 Jig
W26 I G B A2 R A 6T JHL I M 1) B 1w 41 )
MR LARFFTEYE . Alda—1 38 7] 2 1F 548 R4 5 oF

SRR SR IR AR R ALDH2 A M, AFSTIE
SHAT S AR R ALDH2 356 P % o LBk L #5455

AN FT K B0 WLk I FEE v S GSH/GSSG
Kok, 1T -5 ot i P A A ) 4P 7 87K P 1 e, B 4
¥ fi GSH KA ¢, Alda—1 8 i3 #4075 ALDH2,
TG P S 0 T B Ul O LSRR I 3, kst bt ML g
71,GSH/GSSG Wl Ay, bR s #2 v, ROS i
i A AR R IR R AR JETE B PC, T 5455 8 2
fiE, 3% B S R 0 45 U0 2 R | I 2 1R | 8 2 R NS &
i, & E PC AT R R AL St i de bst ™ L BE
WS R B, 4—HNE I 7= 90 (048 i AF: Bl 85 11 PC
AT 3G, 25 AR 9 AIAIE S fike i 498 [0 L2
PC KSR ARHF5E & B, ALDH2 3% 1L)5
PC ALK R,

25 Lk, CPB Wil AL ALDH2 & AL AT i 2
PERE IS B 35.O WU P A AL i e 1, 0 WL
AR OK T Bl O LIS R DI RE .
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S A 3R 451N L L5 - 96 LA 5 4 e T 5

W RRAR R M

[(HE]:BHE  WERRAR B (Genistein) X /Iy BUMLAL P LA AL (VSMCs ) 85 AL B9S2 , AT R i /19 155 1
B, Ak MRIMEFR/N UM S 3 ULA0 MG I 44 45 fL AR Y ) 734 Genistein 30 wmol/L Ab#EZH #5441 | 45 1k + Genistein 10
pwmol/L AbFHZH 54k +Genistein 30 wmol/L AbFHZH 51k +Genistein 50 wmol/L AbFZH | G AR CN N P ek O R 22 7
JE B R GHEE SV (PCR) Al Western Blot K1 57 # 3 (OPG) \a—F# WUILZNEE H (a-SMA) G PEBERR B (ALP) B 47 8 H
(OPN)Fik, &R THRAYAFEY], Genistein FEV] WANH VSMCs £54k , Ik AR . 96 E f PCR 1 Western Blot 4%
REEZW, Genistein 1[5 T OPG .a-SMA HYZIA Il A OCHEIN ALP (OPN f93R15( P <0.05) . Z5i®  Genistein illid OPG
5538 B /N B VSMCs, il i A8 85 A48 8 138 42

[REIA] . YORIAREER ; A8V LA o 2 851k /D B 5 Sl

Study of Genistein on the regulation of calcification in vascular smooth muscle

cells of mice
Shen Cheng, Zhao Shulin, Yuan Ye

Department of Thoracic Surgery, Institute of Surgery Research, Daping Hospital, Army Medical University ,
Chongging 400042, China

[ Abstract] : Objective To observe the effect of Genistein on the calcification of vascular smooth muscle cells (VSMCs) of mice
and to explore possible signaling pathways. Methods Vascular smooth muscle cells of mice were cultured in vitro and the calcification
models were constructed. They were divided into 30 wmol/L Genistein treated group, calcification group, 10 pmol/L Genistein treated
calcification group, 30 pmol/L Genistein treated calcification group and 50 pmol/L Genistein treated calcification group. Alizarin red
staining was used to observe the calcification in each group. The expression levels of OPG, a—SMA, ALP and OPN were detected by
fluorescence quantitative PCR and Western blotting. Results  Alizarin red staining showed that Genistein could significantly inhibit
VSMCs calcification in a concentration—dependent manner. The results of fluorescence quantitative PCR and Western blotting showed
that Genistein could induce the expression of OPG and a—SMA, and inhibit the expression of ALP and OPN related to bone formation
( P <0.05). Conclusion Genistein could inhibit the calcification of vascular smooth muscle cells (VSMCs) of mice through OPG/
RANKL signaling pathway, which might provide a new approach for inhibition of vascular calcification.

[ Key words] :

Genistein; Vascular smooth muscle cell; Osteoprotegerin; Calcification; Mice; Signaling pathway

BEA A S, S kR AR RE AL T B, & AR
AR USRI | AR B A sk i A S Ak
MR AR MARREE BN, BFFE R, A2 S
O ML 5 VD AH DG 1) B 0% | T B I 498 o 4%
DM SRR R A, 2O I 0 B8R BUE ) &
BRI I AT LR ( vascular smooth muscle
cell, VSMCs ) 7EFEA R 2R 19/ FH T Hy L0 i 2 U %
AR IR A R AL, B R 3 I R R T A A DG AR

E2WMB . EHFRAHRBILLTETIH (81370985)
1B B (L, 400042 K, BN R 42 ki 72 75 6 R KB
BEBe B EAMBHITIE AT SR}

FIZ 58510, 2 145 85 10 1 40 i~ 6l 2L bR
B (Genistein ), 5 HE IR A1 FH 2 A0 JC 8144
(0 5 B AL B W), 5 MR 32 IR 25 5 T A 4 A
YR, W98 K B Genistein 1] LLREAR A K Z Fh
W R MRS B 5 1) A 2, A TR IR O il A
3N = g N A T ST o (S /N T
Genistein X} VSMCs #54L 5240, HAL I v A BH
i, A SCH) AR AR 1% 3% VSMCs, #F9E Genistein X}
VSMCs 5 1k 19 5% W J $7 i R ( osteoprotegerin,
OPG) B MERENA B ( alkaline phosphatase, ALP ) 55 4
KA T2 A BB S A i A5 S AR SR i iR A
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1 #RExFZE

1.1 M4 SPFBALB/c /MR, 4 JHI T, Wl T4
SHREERFLE YO, PERL Genistein AL
B 1gG PR 1gG i H Sigma 24 7] ; 4 1
fr . BCA SEFERIGI &M A Pierce; /Ml OPG
a—F1 LWL # H (alpha smooth muscle actin, a—
SMA) (ALP H # & 1 ( osteopontin, OPN) $iL{& Il H
Santacruz ; B & B#45% X WV ( polymerase chain reaction,
PCR) 511 A LA T ; DMEM 4 g 55 3% 3k i 2 1fi
1 JBEBEIA I Gibceo; sybrgreen I i¥i%% 5% RT i85 7€
YerE = PCR iAFIIH H Western Biotechnology,

1.2 /R VSMCs #9498 5 AL AR Mk ARAE
SCHRTT IR BRERSE 56 B 32 3 ik, 25 B 1 A5 1 285
ZEAHELL, R BGEARIURAC VSMCs . 0.25% [
FIERE AL B0 & 10% G4 13 /) DMEM 1555
WHiFR . R dIfl a-SMA P fEfT VSMCs 45
SE L THn R I 5 ~ 10 AUAH ., UL G RAEW
VSMCs, 7E & 4R s i35 77 25 10 mmol/L B—THH
BRRRER , B R — IR, AR50 VSMCs™
1.3 mfastn VSMCs F5 008 35 [ i A KE Rz ik
FERY Genistein ZbBRANHE, 3L 21 d, 2 A OXF R4,
Q5L ; @ F54k + Genistein 10 wmol/L 4L B4 ; @
%5 1k + Genistein 30 pmol/L Ab ¥ 4H, & 45 1k +
Genistein 50 wmol/L AbHZH , FEFisSCgn S L
ATFIH B Genistein XF1E % VSMCs FIRZIHAE % /)N
IR N7 % HE A 28 A% 30 wmol/ L /E AR

14 #HFaé HIRMITE 2.5% 8 R b E
20 min Ji, PBS YEU = UK, IMA 2% B R LLWEH 10
min, NEREK , 2R, B 85 ER DA g i
AN

1.5 &tAaxEF PCR Al e AN & 42
RNA, B 5 113037 57 56 55 Tl 4% S (reversetranseripi-
tion—polymerase chain reaction, RT—PCR) i 5] & it
7 RT-PCR, #OLE ik PCR 434 25 14F 10 1% & . 94°C
4 min 94°C20 s .60°C30 s.72°C30 s ¥ 35 ¥k, 72°C
K55 . S1WF o0 DL 1, s B R H b it &
fif ( glyceraldehydes phosphate dehydrogenase, GAP-
DH) FH SRR, L 20 340 A D 6 [ 3k
KK,

1.6  Western Blot #]  #& B4 41 4H i 1) B 2 1
BCA L& M, SDS-PAGE HLJK, 7%, B4 1
h J& , A4 (OPG ,a=SMA | ALP OPN) ,4C i &
ARG VR A T, F iR H 2 h, VR, LR
5o JHUVP BEE K G AL PR 58 Labworks 4.6 K fF
ST R AT I BE A

1.7 %HFAE R SPSS 19.0 Hb, HHERER
PAbRifiZs (x+s) 3Ron o 20 ORI 2Ry 22
I3HT, P <0.05 FoR A g L,

2 & R

2.1 R VSMCs #9352 %58 HRNAEES
WIS i A ER (F 1A, AT
WESE 9400 VSMCs, 2% FH SMC 456 1) a—SMA

R1 FOULMRER PCR 514751

Gene Sequences(5'-3") Products
OoPG ID. 18383 189 bp
mOPGF ATTGGCTGAGTGTTTTGGTGG
mOPGR CGCTGCTTTCACAGAGGTCA
a—SMA 1D 11475 179 bp
ma—-SMAF CCCTGAAGAGCATCCGACA
ma—-SMAR CTCCAGAGTCCAGCACAATACC
ALP ID: 11647 140 bp
ALP F ATAACGAGATGCCACCAGAGG
ALP R TTCCACATCAGTTCTGTTCTTCG
OPN ID: 20750 178 bp
mOPNF GCAGACACTTTCACTCCAATCG
mOPNR GGGACTCCTTAGACTCACCGC
Housekeeping gene m actin { GAGACCTTCAACACCCCAGC 263 bp

m actin r

ATGTCACGCACGATTTCCC
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AT A, 5 T A I iﬁ?%%ﬁ@éﬁﬂ@*ﬁlﬂﬁjt

TR IR, HERR 2 A Y Bz 4N M sl AT e 4, 4
MG ta R 95% A AL ER (# 1B) .

)

7 ALBSIEAY VSMCs; B 4T SM—actin BT S 2 Ab s (4,
1 VSMCs fUE; 35 B de 58

2.2 T FERE Genistein & VSMCs 45489 %57 £
¥ 2 JH o, AR VSMCs 55 ER TRIE R 4T e £
D, (RE LT ) o 55 2 4L VSMCs #54E
12, B Genistein 9, ¥ BE S 5 5 VSMCs 54k
W0 LL Genistein 50 pmol/L 4l A & (K 2)

B 7 e
7
sy

: WIRAL
: kAl
: $54L2H+10 umol/L Genistein
: 45464430 umol/L Genistein
: FEALA1+50 umol/L Genistein

°
{4
mgaQw >

B2 454 VSMCs F5EhUTARE R e ot 3

2.3 AR FIRJE Genistein #74%] VSMCs 451L & OPG . a
—-SMA ALP OPN mRNA & & @ %k SXIE4 L
LA OPG JE K 3238 8 3 WAIK, 2833 Genistein
MRS BEZE Genistein HEE RGN, OPG F£IAZE 14
B ( P<0.05), a—SMA F:H AL S OPG 25
L, SR, ALP F1 OPN % [R 78 X B 41 3635 /e 55, 76
FEAL A Rk B 5, BEE Genistein ¥k BEXE TN, ALP F1

OPN LR IR Z A0 55 (E 3) (P <0.05)

%) @

(~7.
=}

mRNAM R LK (f

A B4l CH D41 E4l

A EAHER;B:mRNA £ik, " P <0.05, A 41 %R
;B e C A 51041+ 10 wmol/L Genistein; D
2 554621 +30 wmol/L Genistein; E 41 #5441 +50 wmol/
L Genistein,
3 48] OPG.a-SMA ALP OPN
mRNA FIEE kK

3 3% @

Bl IS S 6 55 Ak 5 22 2 AR Y R A
YIAHSE , Je—Fh i W BLIRAS ¥ S e A % e ol
MY E R, 58 URCE M bl B2, 7RIl 72
1, VSMCs 7E AR 28 10 0980T 5% 28 hy i 4 i 3
RN B4 2 5850 kA BFsE R, 7E3h ik
%ﬁ#ﬁﬁﬂ:ﬁi B F S KPR ) VSMCs J

W 200 i T 3 0 B R P 2 1, 0 B 9
W#Emﬁﬂiﬂﬂﬁ%%ﬁﬁqﬂ VSMCs K i 43 M 1)
OPG MGP F5AE I )i f 1 2 s A8k, 4R 5 1l 48
FEAL OCIR B

WMEBR XTI R G HA R E, 284 UE S
AR 55k Sl bk ok RE R AL PO IE R S R
VSMCs N & A F 5 BMESER 2K BRI R T
WMERRRE S VSMCs I Y2RS5 A Pt &F 5K 1 4, [7]
B VSMCs 3§ 25, & ¥ $ 8l Bk o A 5 1L 19 1
FA'™ . Genistein 5 M 38 2/ F 2501, o] DL AR A 1A
25 Tl M U85 R A TR 1 R e, R TR TR L0
MAE R B RS S5 7 A B, AR
ZWFF R Genistein X M0R8 240 i, A1 40 A H A5 14
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AR, BESVEF T VSMCs i RNBHHf , ZEARTFIE %
P, 54 41 VSMCs o6 E 4o de ol F 1k, 7 LU
Genistein A0 I J5 55 1k 45 17 4 0 B B 52, & n
Genistein AERE & FE M VSMCs ] 5 & 40 B 43 1k /4
YER I BA R RO PE 3% — 25 2RSS Genistein
HA 5 MRG0 I 0 T R e . 8%
T Genistein 5 VSMCs _ 1 M & 2R 55 5 )5 , 38 i
o o3 B R S A AT R E— 2D B SR

OPG &M Simonet X K B/Ng ST ¢<DNA Jjx
BT & A — o3 WA TR 1, W40 o A 4 £k
WEE R, EEHL,0PG T8 s 4= Az
FEMLE RS0, 3258 P 5 20 6 B 718 LA i = 2 7
I S AL B Hh o0 P 2 RS- Vi LA % 4 52 2 1
Ay USRS A I T 6 I A AR R Y
I HTREPE A T 2= B IR 45 2R R « g OPG & i
SR LRS- e X ol I S ) T 7 N
Genistein 1873 OPG/RANKL/RANK Z 4 %fH 57
DAVEAT , mT B2 s (] 2 A B 4 ML 3R 35 OPG, 9 il
RANKL F3-3 , DA T 40 ol - 200 B oAk, ok 2 2K
SR HATTE VSMCs 54k 2 1 | Genistein J2 75 AE
5 OPG Rk AR WAMGE . EADFIE T, VSMCs 151k
2H 5% IR L3 OPG 3235 12 E B#AIX, Genistein 4B
ZH B HERE N VSMCs H' OPG mRNA /KAl OPG &
Hr b, 3+ H B & Genistein 3% JE 192 55, {2 i#F OPG
S ER T IN & #2878 OPG 7] fig 2 Genistein #1J11fl
VSMCs #5461 e HE IR YT | Genistein 5 M B K 32 I 2%
4538 i3 OPG/RANKL/RANK £ 4 3K 52 i VSMCs
FEAL R ERR

SRS AL S B T e R 2L, 30 )E T
F B, RS B A ) B 2R R T RBVE R T
ML, AL, E5 LR T OPG HH S,
ALP OPN J:[H 15 VSMCs 54k B &, VSMCs 45
b1 5 %) B4 %8 ALP  OPN K3k W 2 T+, &0l
Genistein ZbHJ5 , ALP OPN &3k 55 , 5 OPG 28
A—Fh IR A . ALP  OPN 220 i 41 g
SHERFEVERE R B TR RIAKF S VSMCs 510 R
UM, BRI, IEH VSMCs HEE A /b=
ALP & OPN,TEsh kil FEREfL L 2 ALP K2 OPN 3%
IKThE AR A TG B Rk ik — DN, BRI EE
AR , BhIKES TR R 22 R 28 A8 3 R Aoy 7K
FHEAEF 53, v BB AEFE 20 F 28 L0 IR 1T )

2 bR T OPG AN, I8 A L7l 5 B QAR SC L A It
[MZ 57T VSMCs 451k,

ZE L JTik | Genistein HAG 2 fift VSMCs £54k 1 1E
FI,0PG 135 5 il i 15 B AF A VIAA ¢, ALP L OPN 45
FARHIROCHE R 12 5 H . i — 2R
M AR HER R
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AN [R) 2 T 28 L IR SC IR &5 4
b RTINS0 A1 B B N E A AL

M PR X & AR

[(FZE]:BR RWRR 2 AR 0 70 e 2R FLRR (PLLA ) SCARMPRI O IR T A0 RS 58 T AL R T 97 20 118 1R RE AL 5 14
PLLA SCRGAEEH . Tk 5 =R A A [ 2 IRESH (LS) (BRIALSHE (MS) AR LT HEL5H (NS) T PLLA 32284 56 42
S S OMAH B KRS, 0 A 96 FLB R B IS 7E 96 FLARRI AR AR [ Bk i O 5T 4, —FiobA el SR A IR R
MTT JEASG IR NEIE T U7 1 A B =R s A kAT 34 A S BB I B 41 el A D00, WL 1 AR ML A 39 58 A 1S 0L . 48
R MG AR S RE L IR R T AR AY IS5, SR 48 h JT AR  ARAE NS RO FEE B bR O MS iR LS,
P PZE 0] He 4 22 S A AT G278 S0 (P <0.05) 5 R AR A B3 A7 280 fih T AR PAY W O 52 i 5 7% I [ 496 K T 48 fm , L 6 A 48
W] S B E 22 A G A R L (P <0.05) o B8 —FhiaS I Refe it T A0 i g ok, b AR £ e S ORI
RO T AR DRI IR e 2%

[K8IR]: UM SOARGIEE R ; 70 e R FLRR 195 5 Ak

Effects of different L —polylactic acid scaffold microstructures on proliferation

and differentiation of cardiogenic stem cells
Zheng Hui, Yin Shengli, Liu Yunqi, Jiang Fuqing
Department of Extracorporeal Circulation of Fuwai Hospital, Chinese Academy of Medical Sciences, Shenzhen
Shenzhen 518057, China
Corresponding author; Jiang Fuqing, Email. 18501050179@ 126.com

[ Abstract] : Objective To investigate the effects of different spatial microstructures of L—polulactic acid ( PLLA) scaffolds on
proliferation and differentiation of cardiac stem cells, and to screen out the excellent PLLA scaffolds. Methods Fifty—six PLLA scaf-
folds with three different microstructures (layered structure (LS), spherical structure (MS), and nanofiber structure (NS)) were
sterilized by alcohol and ultraviolet radiation, and then placed in 96—well plates. The same number of cardiogenic stem cells were im-
planted in those plates. The three scaffolds were compared with each other. MTT assay was used to detect cell viability. Confocal micros-
copy and scanning electron microscopy were used to observe the growth and differentiation of the stem cells. Results All the three
scaffolds could promote proliferation of the cardiogenic stem cells. Starting at 48 h, proliferation rate of cells in NS was the fastest, fol-
lowed by MS and LS. There was significant difference between the two groups ( P <0.05). The unit effective contact area absorbance of
the three scaffolds increased over culture time, and the proliferation difference between the two adjacent time points was also statistical-
ly significant ( P <0.05). Conclusion All three microstructures can promote the proliferation and differentiation of cardiogenic stem
cells. Among them, nanofibers have the best effect and can be used as a preferred choice for myocardial tissue engineering research.

[Key words]: Cardiac stem cell; Scaffold microstructure; L—polylactic acid; Proliferation; Differentiation

SCHRRY S (B S5 A T A UE s A R R R A2 AR R SEROR =R AN [ 21 < JR AR 4G
SR I N/ w11 O Sl o S IS PN | SR B2 7 ¥ (layered structure, LS) ERKZE 44 ( spherical struc-
RERRIE B VAR OC , S R 2% 2 (AL T 25 #4 %) 1 20 i 1 7 ture , MS) Fl1 44 2K £F 4 25 ¥4 ( nanofiber structure , NS)
1Y 22 i B FLR ( L-polylactic acid, PLLA) SZ 8%} 0 7
TEEBAL: 518057 TRYI, P B RHEB RAMEBC RIS S Fynpamiss Ak 2, 20 A VM 2R g
WHMEABE (B M AR ) 510018 J7 M, A il K24 B s TRER MM 2 Ry E@iﬁ?%%{ﬁéj%o
H—BEBLOIESM R X =)

BIFIEE: 22481, Email : 18501050179@ 126.com
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1 #B5EFEE

1.1 M4 FrifEiRZE (standard deviation, SD)
FRORREPE R B (8 JTH ) 1 I = MR [R) I 45 44 1) PLLA

B 56 4> .96 FLAR 7 4 AE % 3R L ( dulbecco”

s modified eagle medium, DMEM ) 1% F# ¥ . 66 22 ¢ 6
e BT AR R R AR

1.2 Fi&%

121 CUEMET A S & W SD B (8
Jaws) 1 2 st oy g AR EE e 19 B0 IR E
T4,

1.2.2 PLLA ZRIZ5EHI % FIH] PLLA %25
[BI 4544, 435 o LS MS NS (1) 57 42 | H# 1 AL 0
0.25 cm® LB =94%

1.2.3 MR 5o BUR =R IO
TN T 40 ( cardiac stem cells, CSCs) , DA 1x10°/ml
RS 7 4> 96 FLAR T, TR BE T E] 24 L, 4R
3, A 8 fL, I EE A T = Fhobh e S 48 T AL
WM DMEM K5 387 100 pl, # & 3~5 min J5 %
BRLH9 DMEM 5571 , Bl 76 45 SR L Hom A il
IR T4 B VR 120 wl, B E 3 min, 2GS
TSR, R A B SCHR A 37°C (5% CO, K5 556
HEE IR R 24 h SR — REE SR, AL E X
1.2.4  AOMETE R SR MTT J7 46 00 48 i 7
5524 1,48 h,72 h,96 h,120 h,144 h, 168 h 92N
16 77, R E 2 =k, O3

1.2.5 BOCHHLRE R MR BaEsE 1
1) =PI EE A L S 2E 25 LA 8 RS B—$T . —
P DAPL B (0 J5 I 96 e K B R il B S, 173
CHI LR AE WA AR I, 45 R ] confocal N F#K
4 ZEN 2008 1753282 ik BE A 7 AT , (a4 S o i 24
Mo ARG L 53T

1.2.6 HEHMKIN  BIEFE 1 =R
PORLSCIR 2[5 T8 e IS TE A B BE TR A
1.3 “it sk SRR EE R SPSS 13.0
G AR AT AL B B A DL £ bR v 22 (x£s) TR,
K H one—way anova 7387 515 BT BUEL, K 3 /K ME a
=1.0, P <0.05 A A gitsE L,

2 & R

21 miedy ¥ ol MR MTT LR 4s 4, —Fp
AR FI I PLLA SIS REA o U5 T 20 i)
WA (£ 1), N5 48 h JF P n, —Fhas [ il as i 2
I¥] R 341 2 B AR [R] ( P <0.05) o LA A= KA i) g
Bl AT AT A5 T R P T S B ) RN R N 2 i
AR (E 1), 7E a=0.10 K5 KIET BB
) P =0.357, KO8 R AR 7T LA 5 DOZ R AT
G MR T 2250 BT kA, 7 25 AT A RSk
Ab BRSO 5 B TR) RGN Y A8 HAE FH B 24 L F
=1.678, P =0.82) AP FRN A G4 XL ( F =
108.5, P <0.001) , Bif (o] E3 W A G it 4B X ( F =
18.38, P <0.001) , P57 b Ass 45 5 3¢ B . WO B #4944
i 25 4% 7% BT (B 385 T 084 o, 5+ EL R 218 BsF () 174 38 o
ZRAGIFE (P H/NT0.001),

I 17] (d)
B 1 WG SEE PR

22 HMAPRMERBEEMELE I confocal I
FHEAT , ZEN 2008 XFHOGIA R R 48 Wi i 45 R AT
B REDCHR L I M e B, — PP H B4 L b B0
JEPE T A AL r O WRE R (& 2) , Hidh NS
RS AR S S B Bk, LR MS MR, e
9 LS MR, U A O IR T 4 E = A R AR
AT B, LR B B 0 R NS, HOR O MS,
ZR 1S,

23 BEHREFERENELER  ZFONREZS R
WREERE () SZ A8 OV T 41 A K 234k A 0 ULARE 40
JHLRT o3 WA A MO AL T LU T (81 3) o B =
AR B A AR R R AR B R 4F

R S FANIE G T A0 AN TR ) A WO E (AU, xs)

R 24 h 48 h 72 h 96 h 120 h 144 h 168 h

LS 0.041+0.005 0.099+0.027 0.307+0.032 0.666=0.019 0.695+0.012 0.680+0.020 0.68120.017
MS 0.081+0.007 0.263+0.030 0.706+0.068 1.178+0.037 1.063+0.041 1.138+0.031 1.221£0.014
NS 0.119£0.019 0.368+0.045 1.234+0.173 2.116+0.123 1.762£0.103 2.11220.075 2.217+0.053
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2 BPBEYOEIRIE (x200)

AT R 40

I o Y5 T 40 L S

G

s W oB BAR 8 (a3 FCP L O L I o b T
PR AR R, ATk
A VE DA 1 B SICTAAWITE T g anpe ooy npi 25 A A SMRVE A AL L
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Recent advances in extracorporeal life support as a bridge to lung transplantation
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