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[Z&ER]: /DL OIEFER ;O
[HESEE]:R654.1 [ TEkFRIRAE]: A

X TR T A B L O ILER 4 B8 AR R B 3%
AR AN LA WU E O LI ER /N, AR
DO LR T HARER A, Hoo LRI AR A AE B R 1Y
PR BEXT A GO WL O WU P 2 F5 AR S 25
SRR T AT AR T 2, DA R0 A i LA T T
TSR R S O E T AR U I A R

A LR o WUDRAP (0 455 45548 0 e T 7 e
FEIT A TI T, 5, X AR O LA RR 5 15
SRR B AR TC J5 v HETE dc o A T R A K-
Dr Baker 25 A\ 1994 4% F4E Ann Thorac Surg Fit) —
FeaiE T ffi A St. Thomas F5# & (1) £5 4 BE 7F 0~ 1.8
mM/L YEFI B, B5 35 0.3 mM/L O LAY
U B A/ o AR XA A AR A R
FEATE 5 45 P8 A IF 5 o, B A 4 0 LR I 70
min , 7EE BRI 585 RIS A5 O O LY 52
M ARTE] SRR GRS ARG I 1.0 2 e oK
SRPEELOL TR S 2 . PRt A RS b 2
AL ZEIE . 3o  TEARFG IS T, BE AR L
R AEEMPIH R, Dr Liska % N K RTE
Ann Thorac Surg FYBFFEHRE 1R 1 HH 3 ek
R e B T e L LR APV Y i D REAS B S
ARG o ORI, A0 8 T 88 ) 457 O v 88 o B ) e
& IFABEIRIHES O U PRI PR AR
B ) ) R R 22365 24 498k ) B

PR )T T o — N EEN SR E MRS,
G2 RGEAEAFF A O LR T b R 4% T 2R
TEM. 1990 4F & #AE J ThCVS M — i SCREILEL T
JRAEFN A S i i T BT 32 3l Ik 45 min, B 2 O0L5E
BN AR FLIR K- & T FLE R R 240 L
W PR fitp 7K P A O JIL R, e A i 7 A B 2 Y
FUIR . PRI VR AR 2510 A PR TEAR AT vk B2 1Y [
I, Bz BB W G2 RE T o g™ A TARES B
EZE VRN HTK W, (HJ2, RA AT 2815 %

1EE BfL: TEE PSR AR =B OAM

[ XEHE]:1672-1403(2013)02-0065-02

235 [A] I A BE A% (5 FH s Wk BE I 22 vh R G2, KM,
e o SR B R SN 410N, Sriaed 1)) AN =187 195
G

R TSR A TC Jr , HORE T A 2 R
EFARM TG . KT 2L LA NS (R
RARRZAE 30~50 ml/kg, T 240 JLAR IS i H:
Sk JKBH 7 RARG , PRI L, 6 ) LA o e AP DU 5 2 O T 2
R, AR RN ZTE 4~ 6 min, Z4)L
PR IETFA B BELIBE 3 Bl ik 3 A/ INHSE 2245 AS g e - -
URHE R, 6 102 75 02 PR R T R 0
WLE AW T THRT, Sawa % A 1989 45 & R AE
J ThCVS [ SCEEHRIE T 7SI AR 0 LT b
FR) 12 R 22 50 AR 1, S b LR 4R 120
min, & 20 min 3 — UPF IR A B U HE 4 0
WLAR M TE 25230 45 0H (. BV E 3 ml o o L
M 2Hi45 ., 2003 4EAF Korean J Thorac Cardio-
vasc Surg [ 1) —F CE LES T Del Nido ¥ Al HTK
TRAE A G WL HP BT 1 RN 22 YR T k0 L A5
FISEIN M SEI0 A B 58 48 05 0 AR TE 840 47
Del Nido ZH.0> LB Ifl 120 min 3 4%F 40 min F K
T HTK 20 ULBR I 120 min F4F 40 min FFCHE T
BCE LR, A5 B8 HTK 418845 T Del Ni-
do 41, SR, JC - U 7 4 A TE A5 24 28 W e AR T
PRHETEA , R, 4 25 UFE AT RE A L T AN 2L
FRUHER: , LAl LA . 2008 4L 5T B A S B
KFAE ASAIO Journal b ) — M AF5T LA T St
Thomas & A1 HTK ¥ 43 5 o 7 5 4 4 30 min £
UCHEVE I RZS 538 26 R B HTK 4170 PRk E T 1
HIET R ARG 5 — KA K AU LB K P-4 A
WEEAL, 546,201 4F B KA — TS HGE T 60
BRI R #BL, R (11+7) d,FIIRE 3.09
kg, HTK ¥ 50 ml/kg #E13: 7 min , 3= 3 Bk BHKT A 1R] £
100 min, JL°F- 100% F shZ 8k, I M EH) FOE A5 —
24 W USE A RS G, S35 M TS 7E 60
AL A T 32 2l Ik BH BT B . HTK 855 i
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[XEIA]: DL HRIMNERE A EFR
[HESFEE].R654.1 [XHEERIRAE]: A

B KRR B B2 A AR S P il 480 & (extracorporeal
membrane oxygenation, ECMO ) 24 iy SZ R4 /L
BRI R ES R

1 ILMBEERTX

JURHRFAEIAUTE 0~ 16 &, B AR (192 5k

FoBFFFRESAER R (R ), b R LR A
KEH,HO~1 ZIZE MK EER, TERTZ,
MHEAE IR 2R G450 IS A B Bk 43 s e 9]
(/D T RRIR Z A T R B T AT B Z 1,
R K TEE SRS L, HHEA
KA ZFE A E AN ALIT .
1.1 Harris Benedict Equation ( HBE) T3 LAt
AL (BEE) , 115 BEE KZ0H0 Y TR 5 i $u i
THAER (REE)

¥ #% .BEE=66+13.7 BW+5 BH-6.8 Age

4% . BEE=666+9.6 BW+1.8 BH-4.7 Age

7~18 % (K& >20 kg) BEE=12.23 BW+3.98 BH-20.09
Age+227.97+117.76 Sex( B =1,&#=0)

W), BEE=22+31 BW+1.2 BH

HAfi7 . BEE (keal) ,BW (kg) ,BH(em) ,Age( %)

bR T AR Z b BT A AR E TR T4l
Hut B 46 . © By7 s AHE R il S EY
ZEBFREST P A B I O, I B 1 28 Ak, it
T IE TR LA S H i IE A8 IR 0 25 9 55 40 02 B2 7 )
(= SEATVRA R T i AR 43 PPAR R o A0 4
Sim MR FE BRI K (mid upper arm circumfer-
ence, MUAC) FMIZAEW R BAIRMEE, @ MBS 5K .
VAR AT S5 AG Ae Hi5 09 0132 R 5 8B A3 1Pl 1
HAL

JURHEE R E T ECMO A=Ay SR K%,
RV R Co I S I Y SR 3 BRI SR 0 T 1 T A
15 . WA BRI S AE MR IR 38 25 G A S R T
MR BT A LA S Ve It v R A O IE e 2

EF AL 10041 BL, B IR B BB = B SR

i

[ XEHE]:1672-1403(2013)02-0067-04

ECMO SCRFRIE AN - O T ARG o2 20 i Bl
Pk BLO IR 2O LR OB AR S AR
it B 2R G AR I TR S M e e, X e
i R8T AL TR R e, R T R AR R A A AR AR
RS AE Z A, i T SRR 25 Tl AR A5 B 110 1E W DI BE,
R LAY PR s T oh B SRR IR 45 ¥ B — A
AR BB EEIE o TR AE LB LB E A
ICU J& , A B ik bl iy & AE TS P B K 1 5
(Taita No.1) F1 50% #ij % 2 amps ki & ,2 ~ 8
ml/ (kg « h), 1~3 % %7 Taita No.2, KT 4 2 1]
25 Taita No.5, A7 — 2Ll 50 ( P 2 M 28 0 frg 2
i2) il Bt A, WAk 1,

B ARSI SRR YT, TS5 2,
HEE B AR E iR 3 k4, 58 T EFR
RN, FEHE A DU AR N LR 5

2 EEBIERZR

N T 8T IE 0 E SR R E TR AR AR, A
Bt 24 R A 150 Y i ik 5 0 7 DA T Ife PR e 4
i, 7 TR X 2425k g TR A Z
Je  RSEA 42 H A0 E 3R (TPN) B I HILH = A
HE YRV IER AT EC 2 3 d, kR T —
FECA K I FIAL LR 00 BLRR R Z 80 2T iR 2
BT ARIKEFRGITY . BN EITIR,2~3 d
IR BN G, 45 24 2ok R rh AT A A IR R A H
fif BT A8 A . 7E TPN (I [FI I TSR 2 A
Wi B RS ) X E A T E R, HmiE
HEE R E R T H AR A 1 — 2B, AT LU 6 2
TPN HEE, T 1~2 d ZE A1 TPN, An S fig i it
BAESA R, BE A0 PR S 4 HF TPN, 72T Rk
SRS R, B NS AR R E SR I, LT
it HOBE SR RO, 10 3l A S A 3 FEHE B (overfee-
ding ) B P B 25 B 1E (refeeding syndrome) .

FHT 0 3 SRR D0 A0 48 A i — SRl I — 1k
W6,
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R FRIKESRBIH By

ks Amino fluid Amino—-K Amino—-K / Glycal-Amin
i3 1000 ml/4% 500 ml/Jff 500 ml/Jf
jiee HME HME HME
AR (g/4%) 3% (30 g) 3% (15 g) 3% (15 g)
WKL EY (g/4%) 7.5%(75 g) 5%(25 g)

et (Keal/4¥) 420 160

Na*('mmol/L) 35 41 45
K*(mmol/L) 20 - 24
Mg™ (g) 25 - 5
Ca* (mmol/L) 2.5 - 3
P24 (mmol/L) 13 - 47
CI”(mmol/L) 35 33 41
Wil 4N ( mmol/L) 10 -

Zn* ( umol) 5 -

mOsm/L, 900 600 735

K2 LB BUE R R AR

e B Bz L 2IL0~1(%) 1~3(%) 4~10( %) 11~16(#)
Wk ml/ (kg - d) 100~ 150 100~ 150 - - -
B Keal/ (kg + d) 90~120 90~108 75~90 55~75 40~55
%95 mg/ (kg - min) 6~8(max12~15) 5~6(max12~14) 5 5 2~5
HEAB ¢/ (kg + d) 3 1.6~3 1.2~2.5 1.25~2.5 0.8~2
&N o/ (kg - d) 3 0.54~4 0.5~3 0.5~3 0.5~3

iF:1g=0.16 gmN

K3 AFEPROUT 284 Be i H A T 2 (g/kg)

EHE) RN STy R L BaEl<l(A) ZILL(A)~1% /Nl>1~10%  JLiE11~18 2
B HLAR IE 2.5~3 2.5~3.0 1.6~3.0 1.2~2.5 0.8~2.0
BRI , AR REAS Y TR 2.0~2.5 2.0~2.5 1.0~1.2
RIS TCE 2.5~3.5 2.5~3.5 1.5~2.5
JeE B 2.5~3.5 2.5~3.5 2.0~3.0
W R | JC (IR HELEE ) T 1.6~2.0 1.0~1.8 0.6~1.0
Vsl A (I ) BT 3.0~4.0 1.5~3.6 1.2~2.7
T - 2.0~3.0 0.5~1.5

R4 Bz EHTERE

HH B H AR (k) g H M (g/kg) B i TEE( %)
LI 3.0 3.0 20~40
W ILAE | AR BB ™ L 0.5~1.0 1.0~2.0 <20
A BHEIL 0.5~4.0 3.0 20~40
BIL(>1H~1%) 0.5~4.0 4.0 30~60
ML(1~10 %) 0.5~3.0 4.0 30~60
JLE(11~18 %) 0.5~3.0 2.5 30~60

i TEE ;32 8 7= 34300
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F5CRRRIRGLE A PRGN
Il AR AN (%)
%be RiE>38C A 1C 10~12
SMII I IS [ s 61
KT K 50~100
KRFAR AF5Ms 20~30
7 R D AL 40~79
B 131

3 MEERXRE

MR AR ARG T RS, B B R,
A IR D — R PEAS R e .
3.1 KAPIEE NS SRR, B IE st
REF K e BAGIAAS B AR A i AR B4 s, 1 BR AR
fif DR SR K ek R I T | AR W 38 7 SR R T
32 HFEHfMLRANRA ERRE, IR
TR e B N s D R ) JUL RS st 1) 5 ) g fefE
J i A R B R 1
3.3 b E R BRI SOTAL i A0 AR Ak A
J& B e BT R )
34 SMHFR AMmELEHRE A HERILE
JCHMEMIT 1 Sl i 1 A I, P R, S A
(AL E A A S, Rk LA TR RS S
MEAERERRE
3.5 3UBk< 2 mmol/L FLERR{EEVEMHILET A
THLEA G EN S Z —, FLRE <2 mmol/L, &
MRZH 2O I R 08 R R I E TR A O 288, T LA
AR Gbri =
3.6 1EAEBAGRE M LB % F  ECMO £BILE
"B FE RO R 8 v AR R O A A A R s el R LR
FEAG PR vKVS B A 20T, TG 58 Mol 25 ff i 3 45 0 4 , A
AT R IHAL I, P, B A R0 ) 25 fil
B LB A WOH AL IR B R EE

HEECEE 5% MK 4R, B4R L AT 30 ~
60 ml, % 4~6 h —IK, 244K 2 ~3 BG4 o5, ilik
EH A FLECE LI )T 3L, B oR AT e R At BT 2
B IR R UG I B 1 ; WA S Tl 55 M s i e i 3 A
HEE G | 3 I 25 3 ] 5 7 DX D ] s e 85 1 R 3R

90N QRUEACIR LUt R Rl I 7 STl DR PNV ES
fitt

SLBCTTWIBR T — i B R R Z A AR A
WA — TR IR B, B e — KRR, A 5
WRUETS , 53— & A5% I EENR IR , 3& A
T FE MO Ty v FLBEN | 75 BR K SCEEE A
ALt P N R R R B S (H L RE T T <
SRR, M >1 A F<6 & 1 5 ]l [ /N2
2, A S S YA R 8 B ORI BT, o i BUIR
7 LT B AR B i, T i o R A Y
35% , SUPURE IR RE 5 O TS i 4 SR SRR BT M g AR
T, SRR LS A R A AS [RIBC 7, BE 5 i R B AN [+
U

MU LR E | B 18 5 SR AT e ik 2 H Fp A4
i, i % B DR Z 4L E . (Hypaque study ) Uro-
graphin NG feeding 0.5 ml x BW +KUB , 0t i 2 B
T RDRE S HE2s B018 BA B 2E A4 ) AR 48 5112 B, 0
SR BRT R T8 G Sl B L, 24 1l I AN
TR 2 AR R A, AT RS Tl — K 2~3 IR,
FiHh, AT S S W 25 e Bl I A A8 ) LI AT AL &%
VT UL I B SO 20 ho 24 h 45,
SRUATREIA B H AR,

4 EFITH

T3 — AL Ik 1 ) R 2 < S 8 EC-
MO 1143 R 2 JR e 11 55 i B B, 2 B Ak 1 J 0 HL
AR, T KW i, B A 200 (8 2 4 X6 A ] 5
B AR I YA R 5, 718 B IE # BT
ARG, Y5 £ WD B — 2l F W LA
K, TEIR AR B , B B ME DA% it ) IV 5
ARSI E TR AT A ST, I R L (25 4
W, AR MER TS . © (R LI L ; @ FRAIK
Wit pH {E ; @) 7E M 5055 S5 B P S G P il 5
@ HeRefpiEFERE R ;& B nipiE e Y6

B 2 F, — R FLE A (P F L
FLIRT ) . 45 T # %, cefalosporin, ZIEHEH, KIF
PITR, PUR B Pl &R 280 R AN AL 227 2% i i
JV P B DA T 5 RS 1 i bR T DA, A K L 45
Y WS, 5 — T SO R T 4

R 6 EFRROUEIN ISR IE R EL AR

EEAE [iIIEESE! FekEr T-CHO Hl =T P
IEHH 35~50 g/L 0.16~0.40 /L. 2.6~4.0 &/L <2.00 &/L 1.3~2.2 mmol/L 1.45~1.78 mmol/L
LW (d) 21d 2~34d 8~10d -— - -
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-1 LM & ( Lactobacillus rhamnosus Tecell-1) . 7=
SR TR LN 15 B F w7 RS, 96 e 7 IR
Tﬂ( Vibrio furnissii) & 20 PR ( Shigella flexne-
i) AR AR Staphylococcus aureus) i FE 2
MIAFT 5 ( Bacillus cereus) | 2% 54% BR 1 ( Streptococcus
mutans ) | 3 75 WP FRFT B ( Citrobacter freundii) ;=
R JE MR I ( Clostridium  perfringens ) | B 477 5K F&
( Vibrio vulnificus) . %558 FC R ( AR%1 ) ( Shigel-
la dysenteriae ) . Z€ 1% BK 7 ( Enterococcus faecalis) | 5t
K3 Z2PEZ= 0T FR TR ( Listeria monocytogenes ) /M7 45
BB /R 2 BT ( Yersinia enterocolitica) g BV [T R
(Serratia entomophila) | Jili % 5 75 117 FG 17 fili 2 3
( Klebsiella pneumoniae subsp Peumoniae) , 7= i #%
b T, T, A0 A T 4°C, HLAUN AL
L R T A E R O, AR 2 A IR

J3A, T 38 R o8 A R T AR i T
(Alanyl Glutamine ; Glutamin) ,, AW R R N &

& IEIEIR , T 5 EE LA 60% M LR & &, il fE
SR 20 AL I B 20 e L R s 2 i R ok 2 A
I RE R TR, B WAL R, R A 44
HNNESSE I EOCRIGEE . 7 B ARAL T AR
GPRAES Z | RABE Iy, . 4 K FR RZ
i i BERS R | S R AILBEAS K mi HL At FRE W5 9 B, 4
R 2 A T B MLAAR 2H 28 1 9 o, 5 B0 N A T Tk
Jl K e, R RL B 0T o] U F&AM e, 7 i
AR RANFE ST WP, A . 1 /8 ~
6 h; JL#.0.25~0.5 g/(kg - d) . &H. 5> 6 h,
1.5~2 ml/ (kg « d) , B KF&E 2.5 ml/ (kg - d) .
BRIXLE Y 22 55 4 22 Z A0 ARG AT A 17 22 7T LA
BWABGE G 2 2 5y A BRE UMK BT A &
a2 B, 1A ECMO [ EHAERN
2 B A R R
(WeHs H A 2012-07-10)
(1&1T H 11:2012-08-22)
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- s PRBFSE -

Jo RO IR F AR5 I A
2 JIE i 2 HE R 65 2545 1k 1Y I PR 20 A

BB IR REER S B, TRk Mg, L E MG

[(HZE]:Be  S4/NLOMETASS ZIERS D RERLITEE 5 1E (MODS ) 55 9] 41l FRA A5, 7830 & 4 MODS 8 h S 8Ot T
BfE e RZ FBATY M, J3E  UR4E 2001 4F 1 A & 2010 4F 12 A ABHE RO IR ASS 3 & MODS #2335 i, 5 21 1], &
14§, A% (6.4324.65) & IR (16.52+9.12) kg, FFHHIF & MODS BB E /3 BT 4 SAA0G 4L, 847 Eb A, [k 43 b 5 3
TR G ER , BES IR A B & MODS iP5t R R, R ARAHIER N 51.4%(18/35) , O ZREWMEME
He BRSO BE 100.0% (35/35) AT 80.09% (28/35) B AIE 60.0% (21/35) JFRE 14.3% (5/35) MK FRSE 11.4% (4/35) o
ARG 5.7%(2/35) ool il B2 B R, @ MERS B H7E 2 .3 .4, =5 AN X R 195 5826 20l J2: 25.0% |
45.5% \77.7% .100.0% ; MODS $F43- 5 A 4R AL R it 3 IEAE G, @ S7Ad A Lh, BT [ B AR SMIG BRI 1] | 3 3 ik BHL b
P 1) B S S, R EEAL BRI B A S R A AR B (P <0.01) , 8518 OIIhREZ R S BN LOIEAR T MODS 1)
JRA 9 , MODS FET 22 Fifi e 2% 5 v 4 H A1 MODS P43 A3 I im s 3 521 0 s £ IR 2 R AR SMIE IR B 8] S — k% 0L BRI I = 4
AR, EAETP .

[XEBIA]: DILERIMER ; IR RERRARER S AE ; I R 257
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Clinical analysis of multiple organ dysfunction syndrome in children after cardi-

ac surgery
Zhou Zhi—en, Sun Xiao-sheng, Xiong Xia—xia, Feng Jun, Chen Hong—ying, He Lun—de,
Wang Dao—zhuang, Deng Shou-zeng
Department of Critical Care Medicine, Chengdu Cardiovascular Hospital, Chengdu 630031, China

[ Abstract] : Objective To investigate the high risk factors and methods for prevention and treatment of multiple organ dysfunc-
tion syndrome (MODS) in children after cardiopulmonary bypass (CPB). Methods From Jan. 2001 to Dec. 2010, there were total
35 children (21 males and 14 females) complicated with MODS after cardiac surgery in our department, and these cases were divided
into two groups: death group and survival group. The high risk factors results in death, and the relationship between the MODS score
and the fatality rate were compared and analyzed. Results The overall mortality rate was 51.4% (18/35). (1) The incidence rate of
cardiovascular, respiratory, renal, hepatic, hematologic and neurologic dysfunction was 100.0% (35/35), 80.0% (28/35), 60.0%
(21/35), 14.3% (5/35), 11.4% (4/35) and 5.7% (2/35) respectively. Cardiac and respiratory injury appeared much earlier than oth-
er organs. (2) The more dysfunction organ systems presented, the higher mortality rate of patients would be. Furthermore, there was a
significant positive correlation between clinic score and mortality rate. (3) Compared with survivals group, the death group had longer
CPB time, longer aortic clamping time and higher incidence of repeat CPB support during surgery and perioperative unexpected events
( P<0.01). Conclusion Cardiac and respiratory dysfunction are the primary diseases in children with MODS after CPB. Mortality as-
sociated with MODS is highly correlated with the number of organ failing and clinical score. The high risk factors for the death of pa-
tients with MODS are the CPB time, incidence of repeat CPB support during surgery and perioperative unexpected events.

[ Key words]: Children; Cardiopulmonary bypass; Multiple organ dysfunction syndrome ;Clinical analysis

Z NE AR DI REREAF 2 A 1iE ( multiple organ dysfunc-
TEZ AL 610031 HUAS, UAb O M BB FAEESFERH (] tion syndrome, MODS) 48 &1 24 h L) b, Wk
BRIV RREE Y R BRI MR EE ) ; P DAL B30 B 3R 47 511 i o R A ) T g
610017 JRAT , AR v v PR 2 4 12 e FOAE B2 2 B (R IR SER HR R R T R AR R
100037 b5t , BRAhCo L4505 B Be BRI (XA )
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HMIGERFE R E X 30% ~60%"2 , S B4E T 2001
AE 1 HZE 2010 4F 12 A ARBEERIMEIR ( cardiopul-
monary bypass,CPB) T #47T TR {56 KA I £
H G R GEORE, X CPB ARJG I & MODS [ 1Ifi FRAE 4
F MODS B & FET 1Y i i R A7 [l Jai o 43 A, A
Wi k35 A BRI B R SR ISR IS

1 #AMEHZE

1.1  MODS # i A7 S 20 95 151 45 I 25 2 fi 5 by
¥%:2% )L E MODS RYi2Wibs " a8 T 3 /i)
WESS . ARJT 48 h NIET- R,

1.2 —FH SISERM O 1899 i, K5
¥4 MODS 2 fLIE 35 9, KB % 1.84%, H
Hi 21 9, 4 14 6] 4F S 3 4 H ~12(6.43+4.65)
% KT 6.5~28.0(16.52+9.12) kg, ARRTIL W% ]
PR (VSD) & I 8 B2 i sl bk &5 . (PH) 6 i, 30
Jik4i7E (COA) \VSD & IFE B PH 4 ], 5 EE it gl ik
B (PS) BIFAELERE AR 2 B, 15 1% U IBAE
(TOF) 12 {5l (H A EAE 6 B]) , 58 410 P IR AR B gt
(TECD) & 3f PH 4 i, 470 Z XU FT(DORV) 5 i, 58
YERBIKELEAL(TCGA) JHshkFAI8i(PA) & 1 i,
1.3 FAFEHRARER ST AL
Tk A5 R, W MR EE ST CPB, o B 484 2%, TR 78
TR E HIAAR (7 BCRN L AR ) R AR TR (FLIR AR
& IR k5 7 ANV W, R U8 ) o AR AR

IR Z M AR Z R R T K S, P <0.05 &5
HE#E X,

2 # R

1 899 il i35, RJ5 & MODS 35 ], &A= %

1.84% , 35 5l MODS B35+, 6T 18 fi], i SE% 51.
4%, Bt kAR 95 4, 1 2.71 A, FIR
WA AME DL 6 ], Ho v ook 85 1 SOOIk i &
3 ), PRI S O I R 455 3 461 (2 451 PR JRR e o752 Fof
DR 2 TRE MR R A AR R T ) AR O I R A5 5 1 B A
SR KR B 2 R e R 5 | AR
FEE) . UL 3 (2 11 R IR TE B A AN il
B, 1B Ty %A% T BH , T =BT 48 A i Ik i
ML), 5 MODS B &) 8.57% (3/35) , W& m Tk
MODS 1 0.15% (4/1 864) ( P <0.01) ., A JF Ik
Yy 4 {5, b ke 3 1, 1 RS B BUE I IR 1
i,
2.1 MODS #=m 5t & 69 &R A m Ik MODS &
FHPIR L LA e e 0 i £, i MODS 1Y
65.71% (23/35) , B = F3E MODS 19 6.22% ( 116/
1864) ( P <0.01), HHHARIN &, i MODS 4
FET- B 72.22% (13/18) , 5 2 Je O & & F
MODS FIFET- 1 FEJFH 22—, W 2,

&2 MODS HRAL A H A A L

1 BLIEA TR R AR i BB (B,%)  BET- (B, %)

R ICU JGBRA N HZ B 2 EW T M oK TOF 12(34.29) 6(33.33)
i B BRI E 2R IEEIL 25, A DORY 5(14.29) 3(16.67)
FEHK | H A D PR BT IR EAT AR . BT TECD 4(11.43) 1(11.11)
A BT RS 0N 22385 8 75 0 D BE A A P/ i 1) TGA 1(2.86) 1(5.56)
BRAIGHFLIIEE . WS4 B 2R 1T PA 1(28.6) 1(5.56)
RS, R 1, VSD+PH 6(17.14) 3(16.67)
1.4 %tk N SPSS 11.5 Gt v CoA+VSD 4(11.43) 1(5.56)
BT, TR ORI B R 22 (x5 ) TR, 1T PS 2(5.71) 1(5.56)
TORLUA 3 e os , A = 5 H & MODS W4 5

R1 ZHEURERER IR PES

o 0 2 3 4

O L2 e BE V4 <5 11~15 16~20 >20

AATEE(Pa0,/Fi0,) >200 200~ 100 100~75 75~50 <50

MM ARET 2% B2 ( umol/L) <17.1 17.1~34.2 34.2~85.5 85.5~171.0 >171

YRR MR E i (g/L) >1.5 1.5~1.25 1.25~1.00 1.00~0.75 <0.75

I LEFHE BE (mol/L) <80 80~ 160 160 ~240 240 ~320 >320

Glasgow—pittsburgh 743 35 28~34 22~28 15~21 <15

RO LGP BV 3 = 22 TR BE X 1+ 22 B I T MG BE X L+ K JT AU BE X 10+ 1 R F W x 100
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22 REEBHEBLAGWMERL A ZIER %B
BHEGRAE NGB ERRTNE LSRN
BRI O IE IR B I IR G A X i 22
G5, o DO Uk H B A2 504 B[] B B il R VR =
W3,

R3O MEGEE K AR EARIER [ ], (%) ]

T 35(100.0) 12(34.3)
Jifi 28(80.0) 7(25.0)
H 21(60.0) 13(61.9)
liis 5(14.3) 5(100.0)
LIRGERE 4(11.4) 2(50.0)
HRORR 22 2(5.7) 1(50.0)

23 BERBHKB GRFSLSHRILFGA LMK
Bifi 5 2% B 5 b K H A0S 22 I IR BF 434 (E B9 B8
SRR TR R A Ik 4,

R4 AEEIBEE I RPE SRR KR

=l SBECH)  FETBIER (B RIER(%)
T REMEL

2 12 3 25.0
3 11 5 455
4 9 7 71.7
=5 3 3 100.0
&it 35 18 51.4
I R 43

1~5 8 1 12.5
6~10 9 4 44.4
11~15 10 6 60.0
15~20 5 4 90.0
21~24 3 3 100.0
At 35 18 51.4

24 M MODS LT ERBMZEEE A4
WT- R E 540G A e, CPB A[A] | 3= 3l ik BEL W Asf
B IR R BRI A S

AR A BRYe AUAE I e 9 3 25 7 0403+
B, FES,

3 3 i

MODS J&/N LIRS MIE PR A 5 1 il A6 T 1) 5 2R
ST HATM KSR —zWiisE, A 21850
P IIEEE LRI 4 RS W T 2 228, W8 W
A — RO G E R 1 AR A, i R R
P R R, DR, 8 VDR R B0 E R JE KR
MODS (Il RAFAE , A 82 ROl D) S 52 5 1)
31 EERMHOBEREBILERSFE ORER FR
/N QAT A IREZ - il ili 3h ik =5 0 g 3
WA QK E KB ATE, T CPB R 1K T ;@
Wt AR LR, e L F A2, anfiti o Bk R AE 4 B4R
ORI BOU IR 45  X 2 B s 98 it 2 M 2%
et s ] PR AR ot R T R B e A 2 T RE R
W I o FEOURALRIG N ; ©.0 EFE 12 R 4 5
TR PR AL Ak AR AT A LR, 20 AR T REAS 4
a3 S s, B A EL At AU 2R 1 e o, Sl S A S
BT Rk RS OIEAR S & MODS B T HA L4
ICU /) MODS &Ji%imioh, id SH A B RIWHEREH
KRR 2 T ZE MU E M,
32 RAL MODS 9% %2 B ONEAR
Ja &4 MODS fie EE R, AR E 45000 b
MODS %0 65.71% , 1 i 75 T4 MODS # fiy &2
A0 L B AL % 1, 5 MODS 8 3 S8 T 1
B 72.22% , 3 AT BESE F T 2% Je 0 R A 1
0 RELC AT REEL = HABAE 2R 40T B %, L H R &
A BOLK 8 PR G 4R, BIAE B B ECIRAS AT 45 2
A HRfE A2 IR, — Bl 2 4T 3 5% & MODS, £
T HAN, B A TR A AT CPB R[]
K MODS & A R
33 ABEA%LLE MODS 9% 4 AHARKE R,
/ML CPB R J5 MODS 34 45 4% B 50 11 & 1 R
PLoC I R fili ) B 2 08 K A i A, LR AR #4103
1 100% 1 80% , [A] Rt 200 P A FAJ5 MODS 19
AR NERS R A e S I RGeS AR il 4
R0, X ATRRIE O 0 B AR AT RER &1

RS 2 MODS (1) B AR & 16 R 2 A (x£s)

5 H ARy CPB I SN KEH B ZUREERL A B4 ENEEES HUAE
(%) (min) M) (min) (#1,%) FAE(B, %) (#1,%) 1] (min)

FETZ(n=18) 6.23+1.64 165.86+73.86 99.12+45.40 2(11.11) 5(27.8) 3(16.7) 84.11+36.02

F£ifi (n=17) 6.51x1.57 128.43+69.57* *  65.0036.10 * * 1(5.88) * * 1(5.9) "~ 2(11.8) 76.02+29.45

ST Y P <0.05; * * P <0.01,
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A AR BE 5O Bl D REAS 4, 380 T AR 0 JIE AR
W I RE R I & AR T — i, O IEF AR AR B A
AN BE OO D BE A0 3, R 2 CPB A% i s ]
W2 ORI 1 20 T A0 PR R R
O IEE R E AR B 00 B B o5 o 16
AT 22 55 2 PR UE Al 5 A4 PR G4 1 3 64719
B, — ELO T Re i 3, FLAL#S B 2 b Ok 3%
P, AT BN 5 0 B AR TR O AR ST & A R A
KA — B R A 2 TR AR M, FE T XUR: 32 fe i 1
(AWEgEH 5 B 20 B 8T L JRFEH 100%,
PR R — B R A TR AN R, B, Ol
REZ MR SFECOIEAR G MODS 1Y I & 0 , 15l 5 %
g, 0 20 2RI S0 E R 5 B IR MODS 1Y G 42,
Z4E S Johnston'® FIT AR IE A LU 238 Ry 1 & o
RWELATAE O 25 55 HEI 5 3 AN R e DR, SE At
P LA BB I 2= %
34 MEE BB K MODS ¥4 5 9% L F 6 £ &
AMFFE IR MODS Y 5835 il 5 T 24 505 983 4 B3 1) 34
JIED MODS P43 FL ) 38 0 iy 8 38 T 5, 1 Bt 4 v
1 RWE R AL FET KBS 2 3G ), IERY
FECATE 2.3 .4, =5 IR 96 58 R 4 B e
25% 45.5% .77.7% 100% , Mids =i %H =4 9%
FEFN 83.3% JENEdi W H <3 1Y 2.4 15, =%
JLEE MODS PFAMRE , P4 = 15 19 HRE 650 = ik
87.5% &0 A <15 B9 2.1 %, UL nl L, 2% 5 il
0 H SRR Y 3G 0 40T F 80 MODS BB T KRS 1) 1
T, X 5 LARTHRGE B 45 ARSIk, R B, R
LW, RIS T ISR DI RE SRR, L 1 S 4 il
FERH D RSS2 R A L R e A 3
S IOE S
35 RSMESR, —RHEMABARMESNFHS
MODS %%t 85 % % CPB i n] S EHLIA N IS
L, MR S e Dy R B I ARG, B TORITRS 22 Fh A
T, CPB % i R iR e it il ) ot 2 O EAR S5 &
A: MODS [HEZIIERE £ KB MODS JET- ¥
CPB 7 B [B) 01 3= 2 Jik BH Dy B[] B dgb B4 | [T JH
BAMNEM WL R AR B E R, R CPB 5%
L | S 4 B S E S 15 DL R — R T T S R
A& MODS s fa R 2 ik B R0 A4 AR
S A B R R 5B 0 55— WA T LA 28 P 4 ok
PE AL F—Fh < B AR i RS A7 A, P
S R BIER R R K, B — i B & Y s

B RGBSR R RN IR 7, JE 0 - B A ke
SR T 2% 25451, 02 ) AL 440 N4 B D) RE R
TR0 R, R4 CPB G N A] | 388 — L
HLLFBL AR A0 0 < 58 R T R JR & B A
MODS Y EATT

ZE LT Ol R /N L IEAR I & A MODS Y
ARG T, Y H AT REAN S il i, Ry A i
R H A RGN K ETREAR 2 sk R 1) h] g
AR £ % H , MODS P43, CPB B ], — iR AL Je
Rl AR B A T 50 MODS 88 25955 175 1 13 1 1A
R, MEVIEIA L E DIReR O, BURIG YT R AR,
Bl 1 s F A R B L4, LA ZD MODS & AE R K&
JHLE

SE 3k
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- s BRIFSE -
2241 LR SMIE R i N TR RO I 2K 1Y 2555 P

R, BESL, A AR e, BT, AT, XE R RNES

[(FE]. B8 %978 kg L R BEYILASMER h N TR MR S5 % 2, Fik 90 BIAERIMER F17
T MR 1 U3 TE PR Y B LBEAL /A =4, 43 B8 R AR ARt 7 BORTIM SR B FE R i ( e i+ 56 b ) B ik 20
ml/kg, BSOS EARR B R MR A (Hb) (/MR BEA B REA(BUN) WUEF(Cr) BB RE MEE <
AR IR X ICU (R, BTS2, R (RRMEAL AT S LE Hb /MR A& A S EE B YIEE(BUN Cr) |
R A5 MR R R LR T S MR A T 25 R (P >0.05) , AR T B TR R 0 AR B 0 R T R A
( P<0.05), ZH B ILHEHT b /5 SRS 24 h MK EAS & ETC 255 (P >0.05) , J7 B P AR i 20 76 S 8 A )
51CU B ) B TR A B RSH2 2 5, 85 8 ke LA JLTT I S A 4R A0 N3 75 70, 2 A AR AMIE B8 o Jie
TR 20 mU/kg LR A 24,

[REBIR]: RIMER; B4l N TR Tl

[FESZES]:R654.1 [XHEIRIRFG]: A [XEHS]:1672-1403(2013)02-0075-04

Replacement of plasma with artificial colloids in infants undergoing open heart

surgery with cardiopulmonary bypass
Zhao Ming—xia, Feng Zheng—yi, Zhao Ju, Hu Jin—xiao, Cui Yong-li, Long Cun, Liu Jin—ping,
Hu Sheng-shou
State Key Laboratory of Cardiovascular Disease, Fu Wai Hospital, National Center for Cardiovascular Diseases ,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100037, China
Corresponding author: Liu Jin—ping, Email ; jinpingfw@ hotmail.com

[ Abstract] ;: Objective To discuss the effect and safety of the replacement of plasma with artificial colloids in infants over 8 Kg
undergoing heart surgery with cardiopulmonary bypass (CPB). Methods 90 infant patients undergoing heart surgery with CPB were
divided into 3 groups randomly. 4% succinylated gelatin ( Gelofusine) , 6% hydroxyethyl starch 130/0.4 ( Voluven) or plasma were
primed for CPB respectively and the largest usage was 20 ml/kg. Colloid osmotic pressure, hemoglobin amount, platelet count, albumin
amount, total protein amount, urea nitrogen level, creatinine level, ultrafiltration volume, urine volume and chest—tube drainage vol-
ume at several points, together with supportively ventilative time and ICU stay time were recorded and statistically analyzed. Results
There was no difference in hemoglobin amount, platelet count, albumin amount, total protein amount, urea nitrogen level, creatinine
level, ultrafiltration volume, urine volume and chest—tube drainage volume among 3 groups ( P <0.05). Colloid osmotic pressure was
higher in priming fluid containing Gelofusine or Voluven ( P <0.05) , while there was no difference in plasma colloid osmotic pressure
among 3 groups ( P >0.05). Both supportively ventilative time and ICU stay time were shorter in Gelofusine group and Voluven group
than in plasma group with no significant differences. Conclusion Replacement of plasma with Gelofusine or Voluven can be used for
infant patients over 8 kg. The largest usage of 20 ml/kg is safe during CPB. We should make further study on coagulation function of in-
fant patients using Gelofusine or Voluven for priming in future.

[ Key words]: Cardiopulmonary bypass; Infant; Artificial colloid; Priming solution

PRSMIEPRR AT IR B, A B T LAy BUBIR LA R R Pl 0% o o i B AT i 2
() IBAAI 325 ., S SRR Fh LA PAY 1) 26 R 240 L ]
S A o S P el A
M B K S N ), bR )Rk I, IR I AR R BEAE
it e NI AMIRFR | e 22 B 6 10
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1117 F5 LB P S ML TR — P oA BRI SRR, & i A
Y8 H Sk, 1 2908 F iy il i, AT TE 8 kg
DL BB OURSMEE T R 6% ¥ LS5 TE Ky 130/0.4
(J70) B 4% BR3AME A 5 (AR 2R ) A L3R Fn i 2
F BRI RO 5 e bk

1 #MEHE

1.1 AFRs% 201242 AR 9 A, BEHEARRE 90
BIAEARIMIEER A7 e KA O MR 1 IO IE F A Y
JUFERBRFEXS % b 5B 41 ), 4 49 1], B JLAEIR
5NH~5 % 1K 8~18.3 kg, DIIRE N ~ M%%, R
FRG AT B DO RE | 0LV 25 Tk B 8 1 T BE 24 78 1E 3
il e B LBENL Ry =20 AR SR 2 7 S Al 2%
20, B4 30 B FHOGIE B LR 1,

1.2 WRIMERESBTAA WAL HM 1 U, %
[k 71 180 ml, 5% Bk iR 44 20 ml, JIF % 2 000 U, 7
IR i 3 ZH T3 50 2% 100 ml, 48 35730 AR
1A (3 Ll AR ) 5O mil 3 J7 SCEH I 78 J3 30 150 ml
B SR B2 T FE A% SR 150 ml, BEAMASMIE IR i A

H R KRR A (BUN) JILEF(Cr) 5 id sk fe i
Peht ARG 2h 6 h 24 h JREE; RJ52 h 6 h,
24 h e ; SE R A I ) S ICU 45 RE IFTA]

1.5 %its a4 R SPSS 16.0 Giit sy brak ik,
G LA B bR vE 22 (xxs) TR, O 200 f e 4
t K56 THECROR A X2 KRS, P <0.05 M A B E
ZE5,

2 & R

21 —#EL BILIAERS RE ARSMIEER I ] F0
BHITE ], =2 [ T Ge 12225 5 ( P >0.05) , 3% 1,

22 A dgAF R4 T B4 7 P he
(BUM Cr) 24 h i LR M ICU B[] Jy T 5 1
KATC2ER( P <0.05) , TF0 I B A28 AR AR
i1 (10.1+3.82) mm Hg, J7 14 (9.85+3.17) mm
Hg &5 T4 (7.72+2.59) mm Hg( P <0.05) ,
FERT P B SARE 24 h BRI IR B R =
UBILTZE S (P >0.05) , HRAATELLILIE 1, %2,

F Ak 20 ml/kg, 270 —em 34
SN s - 24T —m=T e
1.3 7% %Zﬂ*ﬁﬁ%%i%)ﬁ@, {#i i} JOSTRA 21F ﬁ%ﬁ@?ﬂ%
~HIL.20 A0 filil, 2R ] DIDECO902 Jiefii , 2 7t o & - J'/T‘
EBPIR L T AR A SR OMIE IR, AL 12} 'L ’ X 1
A0 L2 (Het) 4655 0.24~0.30, 0 LR PR T 4°C !
e AR ARSI (75 IR 20 ml/kg, B 30 min S — 3t
VKR RSMESF I F A IKIEARE 30~50 O G mw R B Ameih
mm Hg, Eﬁﬁﬁ?ﬁfﬂﬁﬁﬁ%@fﬁﬂﬁ ,{’%'*;*)Uﬁﬁ?_ﬁﬁ E: lﬁﬂfll?{fégﬂ H:i_&*p <0.05,
RSP LAY Her 3551 0.30 BLE. B LB I L
1.4 AnldeAr A =418 LRl e 2 iR
J5 R MORIG 24 h BAGSIE T 7T R MR R
24 h 4T F (Hb) s RETSARJE 24 b lil/MR A& F1 UL (n=30,x25)
— R M2 JT U fERTtEH P1E
AERE () 21.20£12.13 20.20+11.04 22.52+12.07 NS
KT (kg) 11.25+2.70 11.19£2.71 11.83+2.39 NS
RSMIGERRT ] (min) 65.27+25.75 72.50£21.2 74.41£30.09 NS
BRI} 1] ( min ) 38.52+21.04 43.7+16.63 43.13+21.34 NS
FARRA
ZE [E] B Bt (VSD) (f4i]) 12 11 13
PRI BB (ASD) (1) 10 1 12
TRIK TUBRAE (F4) (1) 5 6 3
A= XU T (DORV) (1) 1 0 1
=R T #% (Ebstein) (i) 1 1 1
VSD+ 4L (MVP) (f) 1 1 0

xr2

SHUEILRINFRFRILE (n=30, xzs)
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WERFE R 2151 i34 T3 ARt P1{H
M£LEH (Hb) (g/L) BT 116.62+12.26 115.60+10.26 116.24+10.15 NS

)5 102.96+11.16 106.60+11.58 104.20+10.24 NS

RJG 24 h 124.41%12.69 122.66%8.40 131.75+13.88 NS

/MR (x10°/1) Nl 295.95+94.59 307.00+94.04 303.44+74.98 NS
AJ5 24 h 210.38+69.18 226.00+60.84 231.35+70.36 NS

HEM (g/L) NI 42.25+2.36 42.96+2.06 41.91£2.43 NS
ARJG 24 h 42.88+3.52 41.40£4.71 42.08+3.36 NS

SEH(g/L) ARH 63.25+6.63 64.99+5.55 63.47+5.32 NS
RJF 24 h 68.00+6.61 62.54%5.69 65.95+8.49 NS

BUN(mmol/L) Nl 3.98+1.22 4.27+1.34 3.87+1.34 NS
AJG 24 h 8.202.98 7.22+1.49 6.52+1.67 NS

Cr( wmol/1) b N 27.07+5.9 29.05+6.21 28.15+4.82 NS
RJF 24 h 35.22+9.67 33.42+8.24 33.54+9.31 NS

EYERE (ml) 361.02+163.42 341.66+137.02 332.94£156.19 NS
SR (ml) Herp 105.35+23.13 107.50+24.49 143.75+32.89 NS
ARJE 2 h 221.10£115.82 219.55+84.25 180.55£109 NS

ARJF 6 h 404.48+121.21 446.57£176.22 351.88+201.22 NS

KJG 24 h 1013.48+207.93 972.33£316 1000.702243.00 NS

J¥ 2 (ml) AJE2h 19.96+13.55 16.77+5.76 19.60+9.28 NS
AJ5 6 h 32.62+16.11 35.00+15.9 34.29+14.95 NS

RJF 24 h 65.38+31.01 70.55+36.19 80.25+33.74 NS

SR IE (h) 5.95+1.23 5.88+1.32 4.65+1.07 NS
ICU ] (h) 25.5+4.65 18.77£5.22 18.88+4.37 NS

34 i@

PROMIGERR I I 1800 T, A Bl T I AP i, 8 2
JEE | G LY AR DB/ £L A0 B ) LA e IR A e
AR LR 5%, DU UL VR A0 S AR 0l R - A R0 5
THAE D8/ B I 28 GEds T 5 36 A A A A 2 Dl
ARG SN PR TE AR A S B il RE R AL, 9D I
R ]t L A IR A R e 2 (ELE: o
OB AR T ML AR 28 1T, 7K 70 DAL PR i2
BRI LA LA S SRS A S
AU AAR T, 308 R O JIE T AR f R 8 K
W R 2 — e A LA S 4l L U i .
XA PRSI 5 32 S 1 5 W) S S S I 200 i
Ab, RSMIEFR AL A P LA Y 58 AE B 5 AR A 2
B R A F B A

PROMIG 0 T FE 1 5 AT 24 LE 491 ) I A
W, FT AGERR MR AR 2 B T, A (ol 41 2L i A It
A e I, DR O A X A R i A
BRI /K I RAF R AR T 3R ik
537 R 2 ML B R R 7K 70 DAL PA A% 39 1
AN —FHEEES Ty, HR/ NG B R R R I T
alURLAY R H A T ARSI PR o i AR 18 3
e B8 A A T ML 1A 0 9 B N T AR 18 o Y
Z5, IR Z AN TR A BRI &
HFe ke, W IE — R B r) /N T 20K, A
TR AT, AT RGBT AR ROR | [R] I G 5 S P 1 )

ER IR A & B T = AW | AR U R AV TP X E 2R
T (4% IR ) o AR FRE3 N
i /R ; Ca™ <0.4 mmol/L; iR 2 1% H 33 mm Hg;
pHH 7.1~7.7, R EEIE 2~4 h, &2HEA
IK A A A SRR , 2 5 B AR, R
JRZ [ CO, FIKZ B MEHE RSN, 52 LB TER 2 H
SCHEVEM G B, R T 7 L S A il e, AR U
WS R Ay T I =0 E (C6,C2,03) EFIAR
LA TR E AL . A =B AR Ak
J ST BRI €2 2 C6, TR 4T
T 13 JTIE R, R 0.4,C2 1 C6 HL 9 = 15
A5 3% . 36 mm Hg, pH {H 4.0~5.5" ) D7 Ay I
KB 4~6 h, ZTEM IR/ TR &
B HEHE AR

TR det SCHR AR TE A A 7 ORI A A it T 42 42 v
RO METFAR, LAAE B 58 K 22 02 W b s 14 22 (i) 11
FbAs, 3 AN B4y )L e et i) P e Tn) R — LA
BIRRAE . A ZE08s 0 BORME SRt 5 i R AT T L
BN TR 5 K B BR 2 F 20 ml/kg, #£
WFFR 45 SR v | J7 ORI SR it 28 7 950 70 0 B AR
75 1 e TSR A, 3 R T A R Y T ORI AR
TR S 38 8 T I3 T A6 AR S 2 s st 5 B0
TEA R BB UE IS, AR I IARB B R B AR IR B i
KAV, 4 2 v R R T T ORIV SR 4, (R T
Gt X, 1EE RE PR FE AR b, S F A T
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JRi BUN il Cr, =8 TE R, A% TX
BRI A 1CU B [a] | 5 930 41 A A it 20 %% 1 3%
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LA MR S
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AN [5] B AR S IMIE 24 i3 B A T X6
W LAM & I CD34+/ c—kit+ T~ 41 B 32 145 114 52 i

Tk thEAE

[(WE]: B8 FFERAR(MH) IRIGREEP (DHCA ) AR AR 1506 P10 e 4524 I 7 ( DHCA +SCP) = 3 )y 12
Xif Se KAL G B LA I CD34+/ c—kit+ T AR AIL AR, FiE 33 BISER LR FAR B 4010 B MH 41,10
i) DHCA 2071 13 1] DHCA+SCP 4, 435l FHARAT(TO) FEES G 12~24 h(T1) FE&S G 4~5 d(T2) Wl 4ME 3k i
W CD34+/c—kit+ T A1 & A8k, Z58R  TO.MH 21 . DHCA ZHF1 DHCA+SCP 20 H 38 4N Il CD34+/ c—kit+ T4 & 400 . 3%
55 ( P >0.05) ;T1:DHCA 4 CD34+/c—kit+ 40 & & .3 = T MH 4181 DHCA+SCP 41( P <0.01) ;T2:DHCA 41 CD34+/c~
kit+ T 4MAE & B2 = T MH 4124 5 DHCA+SCP 41( P <0.01), &8 DHCA J5%5 MH Hl DHCA+SCP /%M b & 53
SN ML CD34+/ c—kit+ T2 MIFRIE R T, T REAEAEAS [R) R B B s ) A1 8 I 30 LB B, D 8 I RIB I 7 IR SR AL JEL %

[REER]: AR BARERAZIE IR ; SRR IE R S Il CD34+/ c—kit+ T 401 22 )L

[RESHES]:R654.1 [ CERFRIZEG]: A [ XEHE]:1672-1403(2013)02-0079-04

The effects of different temperature and perfusion of cardiopulmonary bypass

for the expression of the CD34+/c—Kkit+ stem cells in peripheral blood in infants
Jiang Gan, Xu Zhi—wei
Department of Thoracic cardiac surgery, Shanghai Children’s Heart center, Shanghai Jiaotong University/
School
of Medicine, Shanghai 200127, China

Corresponding author; Xu Zhi—wet, Email ; zwxumd@ gmail.com

[ Abstract] : Objective To investigate the effect of mild hypothermia, deep hypothermic circulatory arrest (DHCA) and selec-
tive cerebral perfusion (SCP) on the expression of CD34+/c—kit+ stem cells in peripheral blood in infants. Methods Thirty three in-
fants with congenital cardiac diseases were divided into 3 groups: mild hypothermia group (10 cases), DHCA group ( 10 cases) and
DHCA+SCP group (13 cases). The expression of CD34+/c—kit+ stem cells in peripheral blood were measured before institution of car-
diopulmonary bypass (CPB) (T0), 12-24 h (T1) and 4-5 d (T2) after cessation of CPB respectively. Results The level of CD34
+/c—kit+ stem cells in peripheral blood was significantly high in DHCA group compared with that in the other two groups at T1 and T2
( P<0.01). Conclusion Our data show that DHCA cause the increase of CD34+/c—kit+ stem cells expression in peripheral blood af-
ter surgery.

[ Key words]: Mild hypothermia; Deep hypothermia circulatory arrest; Selective cerebral perfusion; CD34+/c—kit+ stem cells

in peripheral blood; Infant

WA ST AR AR SMIEER LA B 4P HAR Y
i VANV WY e S B NN TR G Sl T G SR A
2 )Ll N BT A 4 R E A I S AE 1Y) A 34T
IRECH TN 22 R G D RE RIS K A AR R 10% ~

& AL, 200127 i, LigsCl KA B LB E F oD
HashFk
BIFEE: 7REMF, Email; 2wxumd@ gmail.com

25% LIRS B A S RO AR AR RO
¥ (deep hypothermia circulatory arrest, DHCA ) Jill i
P I P 1 (selective cerebral perfusion, SCP) M T
FARMEF AL A T7 (652 H AT E A e R AL
JIE B T 149 5 FH A4 S 28 (extracorporeal circulation
ECC) Tk, BARIESAEfRIR T X2 R A4 E
A PRPPRCR A — 5 B AR 19 1 A BELIBT (40 DHCA)
R 225 R B AR

F T AR5 A3 38 A e L | S E S 2 5
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P C—kit+ 4 i 7= A i 25 1) A0 A o 2 615 K
WF5E R W B R 20 51 04 A R AH 240 B Xk 45 4 1 it 3 %
B (& B AR A YT RO R, AR 5T
B 7RI 1 H AL ( mild hypothermia, MH) | DH-
CA Fl DHCA+SCP =R [mlf it J7 vk % 22 ) LA A il
N CD34+/ c—kit+ T Al Rk AT 52, L —F
FEWLA G 1 50 0o B ) LR 15 A7 RS AR B 114 B )
ANE LB 5B 0 R REE , ke R 48 R I R IR T AL
P HLHER

1 #REFZ®

1.1 ARAE 33 FERMLIREL L, 5 20
B, 4 13 B, i 1~16 A K HE 3~12 kg, 43N0
MH £H 10 #i], DHCA 4 10 i Fil DHCA+SCP 4 13
B, (W 1), ARG AT ZE R
2l AR 2= AR I, B A A 800 51 34 A 5K )@ 1)
U AL

R1 SHUBILAER KES ECC AFH] (xs)

WH MH 41 DHCA 41  DHCA+SCP 41
FER () 9.20+2.35 5.9+3.35 5.75+2.19
1A (kg) 7.10+1.28 6.05+1.22 5.97+1.12
ECC Al (min)  35.60+5.22  95.62+18.24  98.23+17.42

1.2 JREEE ECC 7 % PIRHEWE AR, &
HAEHAE, ECC TRl tH#h Ik 1 A 5%tk iz &
B 10% 5 W W5 R 25 | 3 IR | 20% T 5% B | 21 4 i
W .20% NI E A F ke FE b REA
i, MH ZHL) 100 ml/ (kg - min) BY3E T A AR
1R.(34°C) 56 ¥ J5 &2 ¥ ; DHCA 2 DHCA +SCP 41 11y
ECC FRTRR PR S PR 5 it Wi TR A 38 ok 9] 7y
it 5 KA I R R B AT 18 ~20°C , B
5 16 ~ 18°C , DHCA 4115 1I- ECC; DHCA+SCP £H4%
FIMKIFES 2 I SN, BEE R R 15~20 ml/
(kg + min) , 328 K F ARAE D 25 305 4 4 R 0] 3=
Fk, BIRHFSGIE ECC. S HT R o
TS K pH Fa S HIEs A7 0 B s i G — 413y
YRSk B g

1.3 HAREFNZ  40F ECCHi(T0),ECC
ST 12~24 h(T1) ,ECC 4555 4~5 d(T2) =4
B AH AR SN 8 3l Bk i A7 37 20 41 M X ( Beckman 2%
B HES I, CD34-PE .CD117-APC $044 K2 %5 1fi.
# (Beckman A1) . BUKXE 2 325 MA 500 wl
HNEIMBEAS 4500 1 SR I ZE 10 ml, 4R AT, =il
JCE 15~20 min, 2R ,400 g B0 3~5 min,

F= L3, A PBSA 2 ml 147,400 g 0> 3~5 min,
VR —K, 7+ L3E, 40 PBS 100 pul =2k 40 g
L e IR PG T LT A BERE A oo A TR B R
Ptk K& CD34 .CD117 Hiik, e /1R 451 5 % R LI
B 20 min, LW ZE R G4 MA 2 ml PBSA 227,400
g B0 3~5 min, Wik —IR, 7 LIE, DAL & PB-
SA YRAY G AR, S ) F ) R0 FR A 7 s = 4
JRLASC Ay B A2k, PR A A R

1.4 %it5 A3 RS SPSS 18.0 Gt i EiT4
VI, SRR 25 R LA R ifE2E ( x2s ) T, SRR
FE 24501 (One—Way ANOVA) #4750 1124 i Mk
ST, P <0.05 ARSI FER,

2 7 R

21 TO MH 41,DHCA 41 #1 DHCA+SCP 4 & ¥
(40 B I CD34+/c—kit+ T4 g 2 & 43 34 (1.71
+0.10) /1 000 NZELT AL . (1.94+0.23) 4>/1 000
AL (1.79+0.12) /1 000 221 40 i
SER LI = R HSNE M CD34+/c—kit+ T 40 &
BB FEES(P>0.05), lWE 1,

2.5

/1000122041 il
— o o

I
S
T

DHCA+SCP41

MHZH DHCAZH
1 TO #ME L CD34+/ c—kit+T-4il i 25 &

22 T1 MH 4{,DHCA 41 fl DHCA+SCP &1y
ANE L CD34+/ c—kit+ T4 55350 (1.51£0.31)
/1 000 PN2LLTARA L (2.20+0.36) /1 000 SZL4T
M AT (1.45+0.14) 4~/1 000 DL YR, 450 %
B DHCA 41 CD34+/c—kit+ T 40 il & 48 MH 41 A
J¢ DHCA+SCP 2 1 & ( P <0.01) , LI 2,

2.3 T2 MH 4H,DHCA %1 F1 DHCA+SCP 41 #hY
AME L CD34+/ c—kit+ T4l £ 553714 (0.55£0.25)
/1 000 PN2LLTARAL L (3.46+1.10) /1 000 SZLLT
A1 (0.63+0.28) /1 000 PZLLL AT, 45K 5%
B DHCA 41 CD34+/c—kit+ T 41 itd & &% MH 41 L)
S DHCA+SCP 4 80 W 3 ( P <0.01) . VLKA
3,
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/10002441 41 ity

MHZ DHCA41L DHCA+SCP4H

2 T1 AMEIL CD34+/ c—kit+ T2 & &

A~/ 10004244140 o

DHCA+SCP41

MHZH DHCAZH
3 T2 AMEL CD34+/ c—kit+ 40 & &

3 1 it

A SCHRARGE IR X CD34 K C—kit T4 js ik
AIRE AR — g s, R PR B T CD34 41 il 23
A — 5 TG R B Bh BT (H A SRR X
CD34+/c—kit+ 41 i 7 2 52 ) (1) 11 PR S R AL
il AT AE . ARFS LB DHCA HEHEF ARG 5
K IAME I CD34+/ ¢ —kit+ T 20 i & F 35 2 i %
ik {HJ& DHCA+SCP 4 /8 & By 4P E Il CD34+/c—kit
+ I ) B AR B P, H S MH A
ARSI IS A & B MH 445 DHCA +SCP 4H # % 1)
HME M CD34+/c—kit+ T 40 il 335 & &= TIe 7 TO
T1.T2 ¥ B 583284k ( P >0.05) , T DHCA
HEFZ AR M CD34+/c—kit+ T 4 il 35 & = 7E
X EANARER . MR M R AN R
JEE IR TR X 406 20 5% 1 A1 i o 240 B 1) 7K S ] R A
TEAFRREERI T EN . o0 — 7, SR v i
J I PN B85 A0 T R B ) B3 AR — e B
AT P52

CD34 PR IR T AN K i 2L 3h ) 2 1t T 2
it R i o KL 240 R T L i o A I A T 2

FEA™ 20 MR B 3 0t 200 B 7 32 i L 9 E O b
EL AN SR A A A, CD117 & o—Kit ZEA
S 1% SR 32 MR, 223k T I T 4 A IR 4
AR LA B GKE SN v T 4 B 4
J 7 AR, o CD34+/CD117+ (T 41 g J@ T
W) A Kz A1 20 9 28 (endothelial progenitor cells,
EPCs) ™ . BB Be A7 Ak SOk BB 58 E S5 EPC
50 MU A IE A A R w54 |
TR 20 e DR | 2 ) 45 PR R AT T BB A EPC ] 45
DAL #% . EPC Fli@ it B & 7k 5 5 nUH
HE A T DA I AE Y B2 AR K [ F (vascular en-
dothelial growth factor, VEGF) %5 4 ffd 4=+ R 72 1

PI3K/ Akt {5 518 B 52 M HaE #8  Notch/Jaggedl 155
S AR (R A 7 S

/NL ECC 563 %t EPC 55200 i JoAH S 4 3E
A RIEFRAE A ECC O HEF AR 5 BTl T2
2yl fE 51 EPC B TR, 1852 2 Y M
Bzt A A i BE AL AUE SE X 50 4% 5% 0
ECC AT I HE TR 52 % R IR PN B9 4% 2 40 it 1R
FKFAE ECC J5 ¥ A s [ I % (IL) -6, 1L-
8, KL 40 B AE V& I K T (G—-CSF) , VEGF % ] /R i
BT — 8 AT Ko N B B 407 , T BT 46 At T 25 254
AT DMEHE EPC B3l 5, 2 AR T 02 908 R i K
Ko BF/NLAEK KB BRI T B AR 5 Y R
il Br LAAR S 86 2245 1 AN A 1LY CD34+/ c—kit+ T
20 ek [R14E ONE EPC R 8l B I 3 S g 4 SR
ATLAR I DHCA 2338 B/N JLAA P9 1625 T 40 i K 7
) LT, BARJS 4-5d B 8 2 A SCP 1 {&4h
37 72U DHCA +SCP 40 25 3 1 e 28 1 40 it (1 /K
75 MH 41 85 17K — B H AR AR, i
BE AR, A SCP AT REW /D L4 P9 Bz (i 43
WA RAE , M T B AL B 8 2 D3 ) S8 A I CD34+/
CD117+ T4 i K.

DHCA XML 1 B0 5% 2+ 43 52 2% 1, 0
LA K R B AL R A 0 25 A1 1 o B
FIT LA, e Bt — 20 (%) Bl ) 52 5 KNG PRAFE 58 0 HX)
B BESN A AP JE I CD34+/ ¢ —kit+ 1 40 i 1 & &
AR D R ML, SR SR s RGBT B (LR 22 Ak A

SE Lk
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PEIR 7=, XA i ns (8], BELTH 6], 2T 4006 b 25 450 P s Mg V4 1sf [, I WAV L 45 1sF [, TCU Vi B eF ), AR S IO HE
rte vy, IR AAE , thiBE L BEAT , 248 B DI RERETS 1 & RAIE RAE, BE AL TR FE M HAT 0T, R RCP AT RAYE
HINMIEE B 18] S DRI ASF ) 2 1o 398 s ) 4 254K F DHCA 2H, DHCA 4 JLAETS 1 9, #2 R G K E 2 ], RCP 4 JCAET-FIM 4 2
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The usefulness of deep hypothermic circulatory arrest and regional cerebral per-

fusion in interrupted aortic arch
Guo Zheng, Wang Wei, Zhang Wei, Shen Jia, Tang Jia-zhong, Zhu De—ming
Department of Pediatric Thoracic and Cardiovascular Surgery, Shanghai Children’s Medical Center, Affiliated to
Shanghai Jiaotong University, School of Medicine, Shanghai 200127, China
Corresponding author; Wang Wei, Email ; wangweicpb@ yahoo.com

[ Abstract] ; Objective To evaluate the effects of deep hypothermic circulatory arrest (DHCA) and regional cerebral perfusion
(RCP) in interrupted aortic arch (IAA) corrective surgery. Methods Thirty—one infants younger than 3—month—old with TAA were
undergone corrective surgery with DHCA or RCP. The bypass time, aortic clamp time, DHCA or RCP time, hematocrit, ventilation
time, ICU stay time and post—operative complications were recorded and compared between two groups. Results The bypass time,
aortic clamp time were longer in RCP group, and the RCP time was longer than DHCA time. One postoperative death and two neurolog-
ical complications took place in DHCA group, while no mortality and neurological complications in RCP group. There were no signifi-
cant differences in mortality and morbidity between two groups. Conclusion Because complicated surgery is undergone in IAA correc-

tive procedure, RCP technique is safer to protect the brain function.
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Deep hypothermic circulatory arrest; Regional cerebral perfusion; Interrupted aortic arch

perfusion, RCP) F#4T IAA FARAEHIIRIKE R
1 #REFE

1.1 W& RFH 2011 41 HE 2012 412 H,A 31
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G IRl BR A (ASD) B LT g JLEE B 27 rput O il
SEM TR AR LA, Hirh DHCA 2H 17 (28 9 #il, % 8
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WKE GBS MEE, M2 we/(kg - h) #F55F Kevh &
BRI, FH [Fi) 56 550 ik JRR P2 5 JUL PRI A8 5t 7) 29 J2 Y% 0.
5 wg/ (kg - h)BESH 0.5 wg/ (kg - h) 4EFH. L
e 1% ~3% W AZEFE
122 FAFE RHMEETYO, 850 2T
RIEALIG , 76T+ TS BRI 30 ik 53 B4 | PR 3h bk
G R LR & ROMER G IR, Y
FBUATIRFE 25 20°C LR, 455 1k il 3 ik o e , BH I8 3=
Sk, HEE O AUV, I FF iR #5147 DHCA 3¢ RCP,
T EBIPKIEAE #0578 52 S5 PR EAGIR , TF4A THE , T 7E
FhH B BN T
1.2.3 RAMERH T B ILEH H Terumo — Ad-
vanced Perfusion System 1 B A T_.0 fifi #/l Fl Terumo
RX-05 4 A 2%, K Minntech HPHA400 [fil 3 ¢
RS HEATRENE A A A VR R IR A, T
FEBCR IR F1-A R FERER 03 B AE A 3R 2T
A, DR AR T I 4 G2 (Het) Ry 0.25 268455 vk
PRI . 20% NI & AR T P B ARB 5 1 12
mm Hg UL I e TE 30 mg/kg FEIR 1 mg/kg 5%
IR AN 3~5 ml/kg 55, (RIMEIRIF LA T, 45 T HF
£ 2 my/kg T2 BRI, ACT KT 480 s J5 IR
TRAMEIR, RIRZE 25CHTE N 20% H @& 2.5 ml/
kg, ESIIKFFIL 5 min JEFEOHER BE, 5 NA 10%
HZPETRES 5~7 ml, AR Biotrend % 22 Wi
Bl DK I A2 H RN BE A Het, HR 498 1243 A 0 HR A B
AT 45 AN TE KRN 5% BRI 28N

PRSMIG IR HE e B AR A AR LR F s il 7 130 ~
170 ml/ (kg « min) , Rl EEREARIE A TR, FRIR
SUN L B U R N e g o o W= R W = W
SR RN B AR TR SR pH RS il A By
2o, FHER R o RS IS, EmEERFER
20°C B BEIT T S B0 ok, U 5 1t 1 (I ) -4 (SR o0
AR 20 ml/ kg, HJ5 4R 40 min 24 EEE—IK ,
IR B U0 UGB B E 7R 52 52, DHCA 2145
1BV TSR Y I i, RCP 4 i AR &
F2 Bl Ik A A 2= TC 44 B ik, S FH BRI S 4 S BE
WrIC 2 sk A8 T s kR SR ik, 1T RCP,
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e HR B T 2 40~50 ml/ (kg - min) , R
TG I S 50 oG 4 B AT 2 S ik = e 4b, 2 8l ik
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SRR 2= T E Sk, SR IE KR R T LG THE
ARF T TR BT 0 W ETIE , VSD B¢ ASD & 4h,
O R AB AN 58 B 5 TR 2 shibk , 4k 2 20 TR 2 iR
Z MBI 35.5°C L0 L JEA R E IG5 IR MIEER

B UE AR ITIRAE ARSNGB 1] i v, 3 Hh 01 4300 5
JOkAE BEAHER , AR AR i 0 se HE S B e s L AL
JE R BB PEIRFEATE 172 K JE (modified ultra-
filtration, MUF) , ¥ UNHT TR MUF ¥ & i 4
HAEH, 4 10~15 ml/ (kg - min) , @ IERSIER L D
A 30~70 mm Hg, B8 FE i Wil il s Fn 2 s
&, WAL ZS B A J D) DA IO O It 3 el 32 20 JDk 2 b
FEAS TR U P RD S AR ARV BT 1R A 2SRRI I A
7 TE N MR A [l 45 28 LS 5 1L D8

1.3 WEIRAF 0 SR I G i st (1], BH T s [a]
PEAE AT Fiki 8 5[] W 02 AL 4 A5 B5F R] , ICU s [R]
NS5 25 2T A QAR HE, B v, il R A, Bk
MR , 285 B DIREREAT , #1128 RGE I AT 1Y & A
i, BENFET A
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H ¢ K g xRk AT g e bedss, X2 R e X 1t
BORBIEATALE L8, P <0.05 VE R A G it =
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R 2Z 5 ( P <0.05) , H s P2y DHCA 4H
{SAEFRFA] (26,64 +15.81) min AN A SME R I
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AT AN R T T 4 (UACP) |, LA W2 A 3 PRSI B B[R] 450 P B[R] 450 PR TRLEE R W 1] R J5 S A e ) s
i B ] AR BERTE] JETS MM ARG RIS, SR B DHCA 4Lk, UACP 4SBT I ( P =0.007) ,454E
PR SR E IR HGE (P =0.000) , IRSMEFRASE] ( P =0.011) FEIREHE (P =0.000)  FHEAE (P =0.000) W45
ORGSR E (P =0.011) WPt BntE (P =0.015) B B 4540 BRI B T2 5 ( P =0.146) . ARJ5 DHCA 4H7E
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Unilateral antegrade cerebral perfusion in total aortic arch replacement surgery
Wang Wei—jun, Feng Yuan, Kang Dan—feng, Ge Yun—xia, Xu Gen-xing, Xue Song
Department of Cardiovascular Surgery, Renji Hospital, School of medicine, Shanghai Jiao Tong University,
Shanghai 200127, China

[ Abstract] : Objective To evaluate the effect of cerebral protection with unilateral antegrade cerebral perfusion technique in to-
tal aortic arch replacement surgery. Methods Fifty three consecutive patients received total aortic arch replacement surgery from Jan.
2010 to Mar. 2012. Based on the intraoperative cerebral protection methods, all these patients were divided into simple deep hypothermia
circulatory arrest group (DHCA group) and unilateral antegrade cerebral perfusion group (UACP group) with the right subclavian artery
cannulization. The clinical data of both groups were analyzed, including extracorporeal circulation time, circulatory arrest time, tempera-
ture of circulatory arrest, heterotherm time, postoperative intubation time, ICU retention time, hospitalization time, and incidence of
death and complications of nervous system. Results UACP group had longer circulatory arrest time (40.6+7.3 min vs 35.3+6.2 min, P =
0.007) , higher nasopharyngeal temperature (22.6+1.1°C vs 16.9+1.9°C, P =0.000) and rectal temperature (24.4+1.2°C vs 20.0+1.
6°C, P =0.000) during circulatory arrest. This group also had shorter extracorporeal circulation time (182.1+£19.9 min vs 208.1+48.0
min, P =0.011), cooling time (37.6+4.3 min vs 54.2+11 min, P =0.000) , and rewarming time (54.1£5.5 min vs 88.6+10.3 min, P =
0.000). Postoperative intubation time (37.5+16.8 h vs 54.8+29.5 h, P =0.011) and ICU retention time (3.2+1.0 d vs 4.3+2.
1d, P=0.015) were obviously shorter in UACP group. There was no difference in hospitalization time(19.5£5.2 d vs 21.5+4.6 d,
P =0.146) and mortality (2 patients died in DHCA group, none in UACP group, P =0.495) between UACP group and DHCA group.
Also there was no significant difference in the incidence of nervous system complications between two groups (1 hemiplegia in DHCA
group, 1 paraplegia in UACP group, P =0.705). Conclusion Unilateral antegrade cerebral perfusion technique with the right subcla-
vian artery cannulization in total aortic arch replacement surgery is simple, safe and effective. This technique can shorten the total ex-
tracorporeal circulation time; reduce the perfusion and excessive hypothermia injury. These advantages are likely to be more pronounced
in procedures that need longer circulatory arrest time.

[ Key words]: Total aortic arch replacement surgery; Unilateral antegrade cerebral perfusion; Deep hypothermia circulatory arrest
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culatory arrest, DHCA) Jisillif7# {3 (antegrade cere-
bral perfusion, ACP) F1£5 [ & & ik 396 47 i 98 v 7
i, B4l DHCA i, KiAb T Jo i Bk 2, Hoad 3%
ARCTRLXS I A5 PA) B 40 453 o 52 Wi R 5 3 M 8% )
RE o AT A VR A Xet A T S AR A A
VEFIATBIR o 8 5 I 9 00— {00 18y R 7 1 A5 R4 7 T
PRETEAT S R B sl 1 AR b I e I XU, | A v R
FHH AR, D TR A RAERT X —Jrik e
HATRZ AR . X i — 0 S50 80 ok i1 7 il
HETE I ORAP ORI A SRR THEE B A
2010 4F 1 A 22012 4F 5 A %% 53 Pl Esh ka5 E
e ARk F DHCA FIZe 47 88 B sl ikii s T
PGPS TA] AT AL fii 97 7 9 7 ( Unilateral antegrade
cerebral perfusion, UACP ) AN LR35 1k HL K 1) 9%
¥ IFT LA,

1 #ERSHE

11— a3 53 4, 5 41 4], 4 12 B
AEI% 35.0~80.0(50.2+11.0) % ; /K 48 ~108(74.3+
15.8) kg, AFK A 1.44~2.33(1.85+£0.22) m*, 212
FAR 21 6, B F AR 32 ], FARF . 241 53
Bifra s BRI AT R 32 30 kG 280 A 39
] \Bentall R 17 il | ZJMBUE AR 1 i | ZJHFE 4
A 3 BIFEEAR Sk B RS AE AR 3 4], Fie R AR TR
(IR 7550 DHCA 4 (n=29) Fl UACP 4 (n
=24),

1.2 gEEL BN AFAREE, TSN Koo i
ORI 4% 5 S0 R i R AR W 5 A ST U e B
ik B S A 75 B kA B I R 1~ 2
mg FE, BKEZZ 5E 0.15~0.2 mg/kg, SR B 30 ~ 50
mg, ¥ KJE 10 pg/kg, TS 0.2 mg/ke RIS S,
SRS, RIS T, LT E KA B LT
A FA 4 mg/h 25 KJ2 0.1 mg/h 4EFRRREE

1.3 FARZ & UREIEIARA MR A
R BRI FIE R, S0 N2 I 4 v 5 e 2 Bl ik
Wy N IS IS 0 A8 5 A2 3505 B0 ik 5 T6 4 Bl Tk v
GRS, B A MRS KGR

1.4 WIMAER T & TR 8 IR GO o vk
T4 LD E R A R A R Ry, RS IR
BRI AR EE (Sv0, ) 55, DAFLERMRAR K 1 000
ml ML % 500 ml 578, 0 A NI A8 H 20 g,
20% H &R 3 ml/kg SRR E AN 1 ml/kg - 50
mg eI 15 mg/kg T 2 7 U/kg, ARH
JHAC ML 8 9 A 0 240 A R L A A G £ A L 2
(Het)0.20, FEALG, & 1 F E#koi a4 o5

TSI, 2 Pk el 24 B8 T ol o 45 44t i 2
SERAIMIEIS IR IR PR KR S i
RZE<10°C, FEFERE 1.8~2.6 L/(min - m*) ,F
#ETE 50 ~80 mm Hg, PR ZE 32°C AT 80 % Bl
St BT E Bk, F R s Bk 0 A i
W, 4 DHCA B, BV i BE % 2 20°C DL T 4518
R E O 15~20 ml/kg &, EFRISEAT N OE IR 1K
RARIMIEER G, A 20% H #2183 ml/kg, % e e
15 mg/kg, £ SvO, >90% & FF 4 T, T I 47 4
FKiR 5B MIRIE2Z<10°C, @i FIJR B fh 7
LIAMR IR Z AR 3R R Het & 0.25 DL E L InA AL A
FE SR R RS SR, SIEETE 30~32C
DREARRE A EEkE , TSR, Fmadfh,
FKH a-REMIEH, ZEHBHEE 35CLU L. T
B S SRR R I | 1003 20 7 2 B U AR R | IR HL i
Jil A IR RSMIEER , #2615 ¢ 1 el RS R A
HFRIFER .,

UACP B4 88 F Sh kA6 4, 76 B IR %
Z 24°C IHEEFR | 4540 BRI BHL T I 4% 3l ik | 26 390
Bk & A BUE R 3k, UACP i & 8 ~ 15 ml/ (kg -
min) , 4EFEHEE ) 40 ~ 70 mm Hg, fH ¥R /KR 12~
15°C, HAhJ7ik[R] DHCA 41,
1.5 %itFE K SPSS 16.0 Gtk &%
BHABE AR ( xxs )RR TR I (%)
FOR, IEREAREH ¢ B8 7E 17007 AR IE RS
A B8 Fl Mann—Whitney U #E1743 07, 1150208
PRI, P <0.05 A G IT¢25R,

2 # R

FEES P AL GER) s , UACP 4G IR e 45
PGP S WA B | L U R A AR SN A B ]
e it f 18] Pl Pof 18] DU 6506 s UACP ZH R S5 AL A <
Fsf 1] W4 2 iy B B T s, L9 A AR 3 B B [ G
25, S3BIAREHT: 2 1411(3.8%) , DHCA ZH ki 1
Bl ; UACP 2R 1 1, WAL B0 T S B A e 8 1) &
ARITC2E R, AR IR 1,

3 1 it

Borst"* 45 1964 4ETEHR IR Tk S B8 T AR
G DHCA J51% , Griepp ™ 7E 1975 4E i 3
¥ DHCA T E3hlk = B F A JHRE T K3
kK FARB B 2800, HRKEMFIE RIS g
IR A AR EURE SEE K KM 19 22 A e o B PR A PR, 7RI
T 20°C B, B Y)Y 2 A B BR AT 2 H AT 25 ~30 min, 1]
H 3 BEARIR A1 ] RE 1 B L D e S8 E#S )
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F1 USRI (xzs)
WM H DHCA 41(n=29) UACP(n=24) P1ia
CPB I [ii] ( min) 208.1+48.0 182.1£19.9 0.011
SAEFR B SR IRLEE (°C ) 16.9+1.9 22.6%1.1 0.000
PR IR EE (°C) 20.0£1.6 24.4+1.2 0.000
R LA T ( min ) 54.2+11 37.6+4.3 0.000
FHi B E] ( min)) 88.6+10.3 54.1%5.5 0.000
{SAEFRE [E] ( min ) 35.3+6.2 40.6+7.3 0.007
AR JE AR A E] (h) 54.8+29.5 37.5+16.8 0.011
Wi g R g a] (d) 43+2.1 3.2+1.0 0.015
fEBEMSTE] (d) 21.5+4.6 19.5+5.2 0.146
W% (%) 6.9 0 0.495
JHARRERE (% ) 3.4 4.2 0.705

eI % IF K AE. FAE 1957 4F | DeBakey %7 5l 4R
T AEH AR IMEIR T SR AN 5 R 43 0 % 8
BN Sl KRR 35 20y KA 4 1A W A 7 B v 2
M VTBR T A4 32 3 k= 76 9 0 sh iR {8 76 Bl 5
T H R R I BE TR R ORE & A RAR L, 1986
4F, Frist® FHT IR A T R B FH 30k B i A 7 R
ESE 10 ) BB KRS HF A, B E Kazai'® 45
T — RV SEH AL ) R T IR
JEFN R AL Z R

AT 53 BT E S kA S B AR B, 43R
FHY Bl DHCA F1 UACP PP 7 ik, Mo 45 % W
7, UACP ZH 50 R () A X 354, LS00 SRR 179
FEARS T AR AMIE P s ] | AR R s ] R S A R A
) W AP 2s i BE IS E) 24048 DHCA ZH.45 %5, 199 44 e i
] FET- R & RG I RIETCE S, Al WA R
FH UACP FRZLAH 5 i S AE SR ¥ o, 42 T DH-
CA R 2 T 5 a5k S0 47 P DRI ;452 408 2
SR FH A A v U B (45 A /M A i ] A0, 81 2% ik Fsf
Vi) P i/ 7T B S8 44 e, DT T AU A S M A i K
1) JRAE IV, it B 3 TRV TR T XL PR B il 90 452 7™ B
P W I R E &R RIHLER, Kriger 8 T T
AR 44 Frrfuts 1588 Bl FARLE, DA IRIR A6
<30 min, BA4l DHCA 5 ACP B934 809 I T X
SRR AT B BR A TR N F ACP, A AR
3C UACP 41 B 516 PR A ] 38 DHCA 4K {HR J5 il
LRSI KA ER UACP B2 T i i1
o BEEXX RO B AW B EC AP 2 RS
A A T Bl bk S TR i — A5 ik Ry
25 PR IR L 28°C MR AFLEEAT ACP , AL L
K FE AR (25 ~28°C) # 2IRAKIE (30~ 34C)
HIRE U Ak

AT RISk willis FRAGAFEFE , 24 2T REA fife 51
ST EHR A AR B, PR A R T RE 1 R
RN FE AR, R 2k 85 38 2~ 3 I
B EAT S AR v BRI A T 3 ) o 1998 4F,
Byrne' " A4 3H W) 1 A7 B kAT UACP, FF30
RIZTT A AR T A S AR I ] g
BRI, A It , 205 2 G PR 48, Urbanski™ ™
FARTG A L 3k 5 CT M 2238 8 i e & A
JBIF & HL R A, 25 R s B willis PR A7 BB
A ST R MM SCAE B, {8 UACP A5 il =
PIRETERCR o Kriger WAEHARIE N UACP 5
0 P 3 ) R R A A5 e AR . Urbanski' ! i 3 33 [t
B/ A UACP I Im R ORI TR X 5, T
ABE T SRS KR, AT DA 3 3 K AR 1
DI R TR 4, O HOZ g Wik > 32 K3l ik
JRAs B ARAEA AT B sk 1T UACP,
AR R A S BRI A e JE T BB i A A 4 A8 A OC
IFRAE  BETERCRI L

Fahlkes AR, 4 BE T gh ki & It
TG AT UACP Bk {47 Iy ik i 08 24 A AL,
I REAR R A SMIG RIS ] 96D 3ok BE AR IR 45340, 7E 5 2L
PR ER I R A 1 TR o HAR R RT RETE ]

SE

[1] Cooper WA, Duarte IG, Thourani VH, et al . Hypothermic cir-
culatory arrest causes multisystem vascular endothelial dysfunc-
tion and apoptosis [ J]. Ann Thorac Surg, 2000, 69(3) :696—
703.

[2] Boeckxstaens CJ, Flameng WJ. Retrograde cerebral perfusion

does not perfuse the brain in nonhuman primates [ J]. Ann Tho-

rac Surg, 1995, 60(2) :319-327.
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-l BT IE -
VR 5 5 % 51 3 30 Bk AR AR S 7% T I 8 L O B 5

[(HZE]. B R EIKSIEIR G ™ EARTEME & A4 5 L B E B M2, FiE BB S8 2011 4 1 H ~
2012 4F 8 H BARIEATAE IR ST A0 01 BOkE 178 41, U5 /8 B AR TG AR ARG 28 5 SR8 AR5 P K M il v B AILBGE Ut
] ICU B4 FRIEFARGH — R IMBER 27 <0.48 mmol/L 43 M T AR L W 41 Koot B2, WTPRZAAR BT AR RS54
G200, R 29285 N U™ B AR M B 2R 5 ™ IRl INUAE f8 28 LE X FRZE AR RS 24 h PR P A9 a0 48905 4 24
YRS S ATREUR, it TCEARMAE 2 RS IR T ARG 8 IR AE, B 5 AR5 G 48 O I 4 1 1 24 6 R A G,
VOO MEA S BRI M KT, AR S5 ™ E AR AR T T00A 7 BT 40T e — 6ot

[RHER]:  ARBENE ; EIIKTAR ; ARG

[HESHES]:R654.1 [ XHFRIAFG]: A [XEHS]:1672-1403(2013) 02-0089-04

The clinical study of significant hypophosphatemia following aortic surgery with

deep hypothermic circulatory arrest
Jiao Ruo—nan, Du Yu, Wu Hui, Liu Hong, Cao Fang—fang, Zhang Hai—tao
State Key Laboratory of Cardiovascular Disease, Fuwai Hospital, National Center for Cardiovascular Diseases ,

Peking Union Medical College and Chinese Academy of Medical Sciences, Beijing 100037, China

[ Abstract] : Objective To investigate the prevalence of hypophosphatemia after aortic surgery, and its clinical influence.
Methods Between January 2011 and August 2012, 178 patients underwent aortic arch replacement with deep hypothermic circulatory
arrest were retrospectively analyzed. Patients were divided into two groups according to the serum phosphate (SH) level measured in
the first day after surgery: low SH group (SH=<<0.48 mmol/L) , and control group. Preoperative, intraoperative and postoperative data
of the two groups, including duration of bypass, duration of ventilation and duration of ICU were collected and analysed. Results E-
mergency patients showed more significant hypophosphatemia. Compared with in the control group, patients in the SH group required
more cardioactive drugs and appeared lower oxygenation index in the first postoperative day. Conclusion We have shown that hy-
pophosphatemia is common after aortic surgery and is associated with postoperative cardioactive drugs dosage and oxygenation index. We
suggest that phosphate levels should be routinely measured after surgery. Appropriate replacement therapy should be developed.

[ Key words] : Significant hypophosphatemia; Aortic surgery; Deep hypothermic circulatiory arrest

HRE W= (intensive care unit, ICU) A E#E I

RERLH UL, ] R A TR R T ARG B B RAE I
PR o BRI R, DI T A S I K AE
ARG MR BE A 0G| AL LA A ] SE K
ICU WFIANAE A< A5 3 B I 8] S 4, B WK A 40
I BTN 5T R JC AR i 7 3 S bk b
PSRBT o PRI, 2872 % 32 Sl IIKOR I 1 8 ik 22
LS F ARG B0 BEAT T Bl BERT 5

EZBAL: dbat 100037, ALt P AIEE 24 B v [ B2 2# B2 B [
F IV H O B4 I A5 5 I O L A5 5 9 (o) 5% 7 S
B

1 #REFZ®

1.1 J5BBIFH 2011 4F 1 H ~2012 4 8 A BANE
B A8 SRR AT F F B bk + 2 E Bk + L4844
BT 178 4], HorP 5B 1 143 ], 2o 35 ], S 4R
% (46.4211.1) %,

1.2 B WIMEREF K% A FAREES
B RN AS PG PR N AT R & B8 1 v
Y1 Ui 8 3 2l KRR BRIl A8, # bk 45 7 IF R 4k
FRiE AL BE L 1] ( ACT) >480 s, BT 3N Ik , dE 7 4k
SMIEIR PSR R, SRR A 22 28°C B, BHLIBT T
F BNk, O R A BV, 6 1 T B0 TG A i 1 A
Y EIEFEE 18~20°C , BEMEIR 22~25°C i, i
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SARNL 15 ~ 30 JiE, 45 4= By PR HIMIE PR AT 128 9 1 i
T, K TeA sk 22 508 Sh KR 22 88 T 2 kGl it
BELUBT , [ sf S8 32 sl DK BEL BTt S 1 S sl ik =5 &
SR F AR AR, B E SR 37°C, Bk
35°C A, M HL AR IO B I O 8l ) 2 6 B A0 i
BARSMIGER . A Th AR AR 2% 017 0 S T R 4 21 40
T KR LSRR, 2 TEE 1 D) BEFRL AT

13 #RaEis FARBEARER KR
IMVERE 5 E . IM7E#E K <0.48 mmol/L 5 X
Ay U ARG LA ( significant hypophosphatemia, SH)
OB SH 41 (n=41)  HA X IR
(n=137) . ARATE SR IEDN AFE AT 2
IS A e b AT TOR PRI S e Lo S v i LA
S AR S S A5 AR SMIE BR8] | 3= 3 Jhk BEL W e ]
RARIR A5 BRI 8] 5 A 5 728 6, 455 AL BRGE T 1]
ICU M [B] A5 A B i 8] o B & A= 38 AR BEdE T3
FARJGRIZ] 4 h 12 h 24 h DY/ B[] o5 0% i A5 3 P
R RA G TREL

L4 %t Fod AR PASWIS it it
FTGeit25 50, B B B AR 25 ( x2s ) R,
K H Student t ;35 F1 Mann—Whitney U 5 56 % 11
FORMEATL R) b A, B XA 30 X RS R A T 4l
[l HLAL, P <0.05 MM 2ZERA Gt X,

2 # R
173 ] 35 A, 41 B SH B35, R RN
23.8% . X} SH 205 %) FE £H 95 09 ) AR w28 F b A7 kb

BOERSRALZEE SH KA REE (X =6.24, P
<0.05) ; AR TG #4225 ( P >0.05) , %I SH 410
XA AR A EA T B T2 o BT, S5 R R 4
ZIE G #2E5(P>0.05), W 1, SH 4%t
HRZH B T AR S G L L3 2,

X SH 41 A BRA 1) AR J5 A8 1 1T Ge T 24 4y
Mr, 4550 BN A ARG 12 h 24 h 15 PE25 b
BT #25( P <0.05) , RJGRIZIZ ARG 4 h 1L
TIGHAR R TG ITF2ZER (P >0.05) ; ARG
%4 h BARBA G F2ES (P <0.05) , HAam A
RTINS R TGt # 2257 (P >0.05) ; 4L [EHL
BRG] ICU B[] A S5 A Be ) 1) B A3 Be B T2 %
WIS 24253 ( P>0.05) , L# 3,

3 i

WAL A T R 2 — , AR R4 i
(R B A, AR A M B 25 ) e B RN ) B 5 1R
ATP B 5y 5 5 e A7 638 5 S22 41 i
2,3 — R HIMmR (2,3-DPG) I Bl o> 22—
ISR day AR o N R U LN W RTINS R e

R PILLEF AR AR PIEAIL (xxs)

s SH ZH(n=41) XFHRZH (n=137) ! P
AERE () 45.0+8.8 46.1=11.1 -0.52 0.60
FH(%) 79.4 80.7 0.03* 0.87
IRTEFEEL 25.15+3.31 26.16+4.22 -1.28 0.20
WEIRIG L (%) 2.9 1.8 0.00° 1.00
a7 I 52 (% ) 79.4 67.2 2.12¢ 0.14
TG AE 52 (%) 14.7 11.0 0.08" 0.78
L2(%) 67.6 43.1 6.24° 0.01
ZEE A E( %) 60.08+5.45 59.66+6.77 0.28 0.78
RS MIE R E] ( min ) 228.23+96.00 210.61+51.33 -1.36 0.18
3= B K BELBE B 7] ( min) 109.28+35.01 102.10£26.52 -1.52 0.13
RARIR A5 06 ER A 8] ( min ) 23.90+6.82 24.38+6.54 0.41 0.69
RPN T & (u) 3.48+3.69 4.30+4.07 -0.999 0.32
Al 3 (ml) 451.61+553.70 511.54+717.51 -0.428 0.67
A i R £ (u) 1.32+1.80 2.02+4.77 -0.795 0.43
EN X2 ﬁc
R2 WHBERGE FHRERE (x2s)
WiH SH #(n=41) X HEZH (n=137) ' P
5 — R IMBER B (mmol/L) 0.31x0.13 1.11+0.47 15.93 0.00
55 Z R MR EE (mmol/L) 0.97+0.34 1.24+0.84 2.10 0.04
S — R M5 HBE (mmol /L) 2.35+0.49 2.24+0.36 -1.34 0.18
55 R M5 BE (mmol /L) 2.27+0.17 2.21+0.16 -2.04 0.04
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R3 WHBRE EIIRARGEENR (xxs)

WiH SH #(n=41) X HEZH (n=137) ' P
NI ALER [E] ( min) 28.23+26.20 39.16+93.790.82 0.41
ICU mffa] (d) 3.81%3.55 3.78+5.130.04 0.97
RIGAEBERTE] (d) 11.50+6.08 13.03+7.28-1.36 0.18
FEEAF(%) 12.5 22.4 0.25° 0.61
PETR (%) 9.4 1.8 3.63¢ 0.06
ARG M A E 2 (Fh)
HIE7] 1.00+0.73 1.08+0.76-0.37 0.71
4h 2.06+0.85 1.67+0.731.79 0.08
12 h 2.25+0.86 1.66+0.762.65 0.01
24 h 1.60+0.83 1.12+0.772.04 0.04
RIFEERE
R 173.46+111.85 229.36+215:2697 0.34
4h 183.25+83.35 273.13+157:95.12 0.04
12 h 233.02+164.02 293.07+214-4D01 0.32
24 h 396.14+290.83 440.21+242:68.55 0.59
X,

i mEAE  ORERIS BE LY 50% & E
ARl ILAE , T 28 S8 3 R B A AR I B AE R 1) A
BER TR SER ) SR, 2 ATl ML RE AL AR TS S BT
(B AR 55 A T A B 2], Bk, ARl it 55 1)
A AT RS P AL A

JER Bl K55 RS R B BGIESE REAS 175 R ALK 2
PRI, 7 He v vk BE B T AR 3R - 6 AR 2
PR 71 TEAHIFSE 202 B IR A K A R
B, R AT RE N 202 TR B MUK S By o
BRI F =it 22 148w K1 A9 41 it PR Al
(R R M IS P B 10 A S ) e A% | ik — 2 i AR
AT o $252 CoME T A B S22 L BRI o FEE AR 1) 5
— R AR AL, APl RTS8 R 2 04 4, L
7R ) T PR R A M ) M N R RS UK R
T AR N B AR QI 1A i AR B IALAE

AWEFELE R W, ARG 24 h N ™ E AR MAE &
L IR R S TR AN R 2 HR
JA 12 h 24 h AGETT RS AEO U AR
HR R AR 2R3 e T AR = AR IR S8 I B A
T | TR RS 2 i AR IR B 1) B 24 U I
TR B B B e, RIS ma 2R A I 1
= WM B AL, O WL TR R, I, RS
AL 5 PR 29 A, KRS IR R (R IR
LA P ol F- 247 0 i s A0 00 B8 80T W, APl LA A
JLZE 3 e 2450050 (ORI LA 5 B S2 AR &
() WRRR ER NAH L 1 1) 40 e N e A AT 56 r LA, i A
IR 259 B et SO 1 AR IMLAE

AR KR, ARG 4 h A G880 5t
Sp e, FLA ] s P2 SR A AR BUR CSE T 22 5
(XS BRI 0 1R RO AR TP B AR PR IAE L, th T

BB T RELI 400 2, 3-DPG A NS> =2 —, 11 2,3~
DPG 7L sh WS 5 N0 4 it rFob e A 4 G
SH I B (] e, R T RR 2 — R AR i 2T
SR N DTS =N = ES e s A DI IE=R:ip =3
o Y MR AT, 2, 3-DPG A= sl A g B it
LIRS, AIH I 2T B RS 5 o 5, 5 e AR fE
N, HAWFSE R, Rk 000E © 289Uk W] Be %
I LM 408 1 5 S5OV W ALy g e A, 45 SR A LA 3
SR ZER AL

AW IR il 5 0 JIE A S5 IR 0 AT o [
FE ICU 45 B8 B (Rl A S5 A3 B i () 24 AR S5
B MO R R A RN m LT T
S ARATIF 5T AR S PR I A X R AR TR A0 34
SBKSMRIA 5 BB 1R A B A s, Hon] R JE A
R EFKFARBMGE R, RIS R H RIE,
W FEBEA G 1 28 R GEIFRAE I & A AT HLGE <
BHEIE R A, I, A5 5 ) H B IR] RO & 0 B
A ARBI RE $E AT 3HE— 28430 240 B, ASS Il il
i X6 I AL B[] A5 A S 9 2 )

— ] 22X AT TCU LB I 8 Wil 17 100 B AP
MLIEAL BRI BRI 5T Hh S, 39% 1) TCU HEF TR I
D5 A RS FE 1CU IR IUAE 3 B R 22 T oAt
ICU .3 ;66%1) B AE ICU 21 1F LR A H PR
AHSCRIVEF™ (B 4T = AMBE 7 RLBUAR SRR IT

ODIERFAR )G 855 IR A, 5 AR5
AR BT BRI A 5 1 2 FH = 4 2 M G, L0
FIEA S5 5 A U 0 WA o % AR ILRE T TR 7
HIRTAIL i 597 80T B — 28 R
Bk

(655 78 1)
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- s PRBFSE -

O BER B A5 LA ST A B AT f W I 2T 5

# Ok RLY EE% ALE E F

[(FWE].BH  WEMTFRIMER T .0 E A S B S A I RERS , G A5G & Az 340 B FLAE G IR &
WEE, Ak EEOWIAT IR B 4 R Ge i U IE RS B 3 R 3 00 ], ORI I —IRE 2 BB RE R E
PR IR B0 ASA A2 O MET R 4390 AR TS i 438K L 3 Bl K BH T RO AL T AR B I JRR A B 0] (A S A B 1) B
W 1) A2 SR T IF) R SRR P24 2 R e R 3R R S S 8, R R 20 8 0 B 36 (MMISE ) P40 O 5% BB AT R BT AR SR P47
RETASG MMSE #3743 T B 2 40 & UL L1 B ARG I DI RERE RS, A 208 A SPSS14.0 1T logistic 2 & 4t i143#7, P <0.
S NG #BN L EBEXES, R ZHRESIE/R,FE OR{EN 1.34(1.01~1.78,95%CI) , BHKTRTE OR {64 2.17
(1.09~4.32,95%CI) , LB AMKEE OR {55 0.505(0.34~0.74,95%Cl) , ¥ BAH BFHELIH¥E X ( P<0.05), &t 4F#H
F2 B ik B B (] AR S MG R T o JUE 5 2 R AR S5 7 3 DA N T B B A9 0 A G fE B PR 8 b o 26 I R g RV B T, BRI A
W AT IV RE AT 1) & AR 2 TREEH

[XHEIR]:  ERIMER ; RIS RERRT ; O MR E A ;LU

[FESZES] R654.1 [ XEAFRIREG]: A [XEHS] :1672-1403(2013) 02-0092-04

Risk factors for early postoperative cognitive dysfunction after cardiac valve re-

placement
Xu Tao, Zhao Zhen-zhen, Wang Jia—feng, Zhu Wen—zhong, Wang Jun
Changhai Hospital, Shanghai 200433, China
Corresponding author: Wang Jun, Email; junwangok@ 163.com

[ Abstract] : Objective To elucidate relative clinical independent risk factors for postoperative cognitive dysfunction (POCD)
after cardiac valve replacement. Methods Clinical research was consecutively conducted in cardiac valve replacement. The patients
who had metabolism syndrome and/or history of neurologic deficits were excluded. Minimal mental state examination (MMSE) was a-
dapted to evaluate the cognitive function of patient preoperatively and postoperatively. Patients who had MMSE decline =2 were thought
to be POCD. Information of the patients was recorded, including general information, education state, hypertension, ASA, classifica-
tion of heart failure, ejection fraction, head—down position, surgery time, anesthesia time, on pump time, aortic cross—clamp time,
rewarming time and anesthetic dosage. Variants were enrolled into multifactor analysis for which single factor analysis was significantly
( P <0.1). Logistic regression analysis was employed for multifactor analysis in risk factors on POCD. Results Logistic regression a-
nalysis revealed that OD of age, aortic cross—clamp time, sevoflurane were 1.34 (1.01-1.78, 95% CI), 2.17 (1.09-4.32, 95% CI)
and 0.505 (0.34-0.74, 95% CI) respectively ( P <0.05). Conclusion This part of trial suggested that age and aoric cross—clamp
time are both independent risk factor for POCD after cardiac valve replacement. And sevoflurane under the clinical use concentration
provide prevention to POCD with concentration dependent effect.

[ Key words] : Extracorporeal circulation; Postoperative cognitive dysfunction; Cardiac valve replacement; Sevoflurane

A JG N HI T BE % 15 ( Postoperative cognition dys- AHER 24F ) U E Y BE AT RE IS IR A B SE
function, POCD) & —~.0 L 45 F AR AR JG & UL A4 # ﬁ,ﬁﬁﬁiﬁ)ﬁ,%%%{@ﬁ?i%ﬁjﬂij]l]LM' . A
ZRGITRAE, OIMEART POCD KR4 CHkiR I RERAG 2™ FH R0 1CU i B 8], £ B
EESIE 7% ~ 69% , I L ft it o] a] $E K =R J5 3 WA, A Re 2% FHEE 2 58 i B R 93 0 R ke A AR L
LR IE B R WA D RE B A5 1 AR S
fe B 200433 1g 35 RBRFMIR KB peiemat  JLIIARIDIRERER A AR M
(% B2 30 K08 JOAMRH(E %)

BiEE: £ %, Email ; junwangok@ 163.com




o EA MG 245 2013 42 06 A 15 HEE 11 555 2 ] Chin J ECC Vol.11 No. 2 June 15, 2013 93

1 #AMEHE

AR S 2 AU PR B AR B DL St T A A
A AL NGB MIEFES, AEF
@ BEFERRT 18 % (%) ;Q HWHATONE
B A, SIERARE: © RFTH 28 SO0 8L
(Mini—mental state examination, MMSE ) #-43r<24; (2
DRHAREA KT Q) WRe B SR U R
BF @ A OIR MR ;O ARE RS
P S A R

2011 4F 7 7 ~2012 4F 3 7, ABgCo IR i 4
AR 92 41, 1 4] B E ARG FEAT I 1 oA 1 41 28
BEARIFIET, AL 90 B, BT A BETEARF—K
HEAT IR U LB, 64T MMSE $F 20 R, R 556 5
HHHEAT R MMSE 338630, ARJ5 MMSE B>
T E YA 2 7334, Bl F#AE POCD,

ANHBETARFNE . #EATARES, #4775
iRl ORI 9 QIR N ES N S Lo A=k (R A R Bl
JOKE T M, RS 45 T KA 0.07 ~ 0.1 mg/
kg, &F 25 KJE 0.7~1.0 wg/kg, & FEIRE% 0.6 mg/kg,
RFEPKER 0.3 mg/kg, 5 F4524 2 min 5, S50 E
W, AU IR S, 48 T HLRGE A i
W, A SEREE 60% . JBR I 24 455 - JRUbE A, I 45
LEFRIK AR AT IFKJE 0.8 e/ (kg + h) i =BT iy 122
$ 0.2 mg/ (kg - h) o ARPEWETZS T KEPEL & 57
TSI L FH I A5 1 24 ) Ak 3 L vk 3 g

1 F B BKAFEARAERT 10 min, [ HOEIKES T
# 3 mg/kg 174 B IR AL, IR SME 31 (extracorporeal
circulation, ECC) i F2H4E 30 min 4 THFE 1 mg/kg,
PRI PSR BE I ] >500 s, ECC FFURJE 1148
R, AP AERE B EE 30°C , ECC i i 4E 5 7E 2.2
~2.5 L/(min - mz)o L5 Bl ik R 4ERRAE 45 ~75 mm
Hg, AR USSR PRI 2 il O A5 P 32 3 bk
MR BGEAR SIS 1 E R THELE , 4 20 min —¥K,
IR 2T ORI . TSIk 45T
SO LB PR 24 0l o JEE B2 5755, 8 8 R 1L 37 50 ) o
ARZS PP IS B AR MIG IR S

CSE B E AR ARG MMSE #4734 i, 51,
YHFE, ASA /39, NYHA O INH o K, 2o 0 % 5
152 HC(EFR) , FAE ], JFREE ], ECC I [R] , B W
I, S U I, K2z o i AT IK TR P 3, 67 9%
RJEHEE AR P L IR AR

P A 4 s A SPSS 14.0 38 3 B[R 2643 #7 07 156
ATREA IR R G &R (P <0.1) ,BE WA Z

PR Ge i A AR S5 DA D RE A5 A AH S A B A
£, ZHE logistic BIHG T8, P <0.05 5T
SR AR EER,

2 & R

AL AR (40.5+21.5) %, B 52 1],
2P 38 i, Ho/NE SO AR BE 12 N s SOfR AR
52 N, RFSCABFR RS 26 N, BB ASA TR, 0D E
VR 02 EF SFRME WL 1, TR, R
5] , ECC Hsf (], RELUT A [a] , 52 38 B (1] A v JRR e 24 4
HILR 1, REESNIIER 2, i, ASA 9, TR
IF I JRRIEASE] , BELORTERH ] ECC i) 42 JRL ], B 3
BERESE( P <0.1) PWAZHZE T, A8 BHETHT ]
5 POCD &R EA G, BRI AR E S POCD &
L ARSE( P <0.05) , W3 3,

R1 AABEBHHE

T H J=t s
AEWE (%) 40.5+21.5
HER (B ) 52/38
HERE

AN (), %) 12 (13.3)

(], %) 52 (57.8)

R (B, %) 26 (28.9)
ASA 539 (2/3/4) 8/63/19
NYHA OIIREST 2 (2/3/4) 7/65/18
EF(%) 48.4+7.3
FARBE (h) 3.2+1.1
JRREET ] (h) 4.0+1.0
ECC B[] (min) 87.3£23.3
BELUT A 8] ( min ) 51.4£22.3
52 A ] (min) 34.2+1.5
DK IAME F 2 (mg) 10.2+2.7
MRFEWK R = (mg) 15.4+7.9
IS RICHE (pe) 241.8+72.1
IR AR EE (%) 1.9x1.2

3 it i

SO0 JUE R 4 A 2 T ] P I AT AR 1) —
WILDNERFAR, R ECC, IR LR AR J5 S
S R] A A AT REJE S POCD AHG, [EISMAT POCD 1y
W 24 Hp T e MR 3l ik 55 1 7 48 F R (coronary ar-
tery bypass grafting, CABG) , 4F i & — > E 21yl
SERE (R O IR B R, BRI 2N
DA O e £8 3, 55 ) AR AT 1 R 2 R O I R
JES S AN ] PRI A T A I R I 46
AR BHE RIRHIEZIGTT BAFR % T E 4 POCD F
BHFFENRE CABG 5 AR Y, JF B 5 1R 17 M FI5k
KA WAL 8 A AN [FAR RS X ], 534, i
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R2 DR BAS POCD fGR: K £ BN 243k
WiH POCD 4k POCD P {H
(%) 46.3x15.4 38.6+15.8 0.041
B4 () 32/26 20/12 0.142
HE 0.122
INEE (BT 6 6
ez (fi) 24 28
K2E () 14 12
ASA 538 (2/3/4) (f) 2/42/12 6/21/7 0.005
NYHA 0IIRE S (2/3/4) (B]) 4/33/8 3/32/4 0.309
EF(%) 46.8+8.5 48.8+ 8.1 0.173
FARHE (h) 3.7+1.3 3.0+0.8 0.003
JPRIEES ] (h) 4.5+1.5 3.7+0.6 0.001
ECC A ( min) 103.2+36.8 82.1+28.1 <0.001
BELOBT S 7] ( min ) 62.1£24.0 43.8+18.9 <0.001
A2 R IE] (min) 31.9+3.2 33.0£1.2 <0.001
bR IR I FH it (mg) 10.2+3.4 10.5+2.3 0.502
WCFECIRTR H & (mg) 27.3%11.1 23.429.1 0.108
Y RIEHE (pg) 281.2+118.8 262.8+99.8 0.122
LRI (%) 1.5+1.0 2.3+1.1 0.002
3 OAIREES POCD MR FRZHE 45
A% AR FE P i OR (95%CI)
A 0.29 0.043 1.34 (1.01-1.78)
JPRTE ] 0.44 0.053 1.55 (1.00-2.41)
JSEL b s ] 0.77 0.028 2.167 (1.09-4.32)
LR AR B -0.68 0.000 0.505 (0.34-0.74)

WRRFE 2590 10 & SR AN G 4, S s iR 2 i LA
AR B, BP0 R E R
POCD 1) 95 5% KOFH S AG 6 PR 38 i AN By, A SO 3
FEF M POCD A58 BoRE S AE I R 2 #E AT 1A G
W75 TAE,

HLI5) POCD 2338 i B2 97 b 314 52 J k| S KA
BeH ., LAEXT POCD 18 5% £ 805 T 7E CABG &
Ho XEE A A | b XUk e s R
2SR A X POCD M AL A0 a0 I
BEFARMT ECC 55— RV Frik S HLAE BB 4 (1 17
e, s 1A BRI AR SUMERHE T A T IR A e, IR,
R CABG 3 ks 6 T AH 6 1 [ L2 1 43 BT
MBI — 5T

1EWEZ ECC s b, A 3 2 Jik BE Wy i ] 5.
Aot X, F o KBH B, & ECC B[R],
SEAAKH ECC 1% B 8], %A AL X0 I AT 36,
SVl ST ) ECC I E T B AR 3= 2 ik B Deiy e
[ POCD Sz fERs 2, T LATA /& ECC Ik
HEFRESE POCD LA BIRXET ECC Xt
KIGAREE : FEAEAE T WA, — A R EE
JE, BAK HATEA — AN ok A B HE T R
EAERA B HEZ 50 ~60 ml/ (kg + min) (7
i, RIS FER S0 1 R, 4T

BRI VEE A B T R E D POCD B9 &%,
EHEA TR, ECC K Had AR i #A ] ik
SRR 2R K L AR, R, A B R
ZE AT R PR TR I B — S R, Ok, 558 BCC A
TR I 3R BTG B IR | 3 M I S 1 37
A 2 2R VA AR A B P 1M 3 2%, L T R
J& ECC MRAEF RS M —F R B ECC
Xt i 2H 2P T T 19 1 S R AR B4 Ay W, H
JR B8 A2 L A P 0 T T o A R S A AR A
7B A, T A B —FITANY . I RIS W],
T SR R (0 S AR — S8 AR B % P 5 POCD 1Y
RRGRELATARSAET T N, A 2 AN B %A
ECC 5z i rb i 0 00 S5 3 i S B

AIGHE 1 S 5% COPD Fydg B BEBL S IR 143 BA
. AT MG T T B 7 50 5 8800 1 IX I I 48 A
RERHELR TR B 40 M2k A N ATP 7K SF-
(R, P2 T M SE IR B . 4Rtk A Bel-2
FWE Tk, SRL AR AR ¢, KRG
AT, LBARN ATP Kt — 20 1 TR,
VAT DL SO MR BT, I Ak — A Y RE R
T S BRI K S ph 22 D RE R A 150

B TARHEE: ISR, ECC 05+ 2 D RE ) o3 4h—
ST RIERAERY 6T SE N £ 854 1 iF
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- IR & 5 -
T & €038 T8 ROk sh BRI B ARSI 24 0 X6 5

HAER, X M KA, EFE K K, e OE

[(FE]: B8 HEOTHF RS O EROR Z IR B I PRIMEER (CPB) R 5, LI ROR B B NE S R 3 ik, ik
RBP4 B A B A 2010 4F 1 5 2 2012 4F 3 A FFRESR (8 B RA 19 37 B2 kg i3 ; o Stanford A 8 EZ ke )= 29 4, 7+
F Bk 3 4, T FLERBAE 5 147 E BB 9 4 (A IR B kS5 R AE 1 1)) , F+F 3 Ik+ F 3kt = 840 3 4, F- 3
i+ AR 484 A 11 5], Bentall R 10 5, Bentall R+ARH3Z4AH AR 4 i, CPB R A MBI 6 61, 47 0 3h Ik
A 22 ), A5 O BB ik B A A 2 IOk A7 A ) B U R A 9 8] 5 SR T v BRI 19 481, VRIS 28 ( DHCA ) S I I ik i 47
T (RCP)4 14, DHCA Fe b MR A7 132 (SACP) 14 1] 8 MU A BRI RIICR Ge (1CS) , B AN 6] CPB [ [H]
164 ~343(222.1+30.2) min; 320 XL E] 47 ~215(119.7£29.1) min; DHCA I[A] 3~49(24.5+11.3 ) min; AR HPE0R B 9EAT 8 U
31 4], 38 HYBAA 250~ 4 300(2396.3+829.1) ml; ICS YEALTANMI 176~ 1 645(647.4+209.1) ml, AJ5EEEN}E] 8~76(32.7+14.3)
h, RIGFET: 4 B AFE LB IREREE 3 6, 0 BRERIT 1 0], AR B WA R, TS R A ARG &5 CPB MHXH &
SE. G5 MRHRTRTRAIFI AT IE  YERRAR N (I 07 B S CPB J7 vk S 4 60,3 38 3 Ko 5 % T R T i LA, nsg A b CPB
AP T ENE AR ORI AR S5 I R 1
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Strategy of cardiopulmonary bypass for aortic aneurysm surgery in 37 cases un-

derwent the green channel emergency operation
Chen Xiang-zhou, Liu Mei, Xiao Ying—bin, Wang Xue—feng, Chen Lin, Li Fu—ping, Hao Jia
Department of Cardiopulmonary Bypass of Cardiovascular Surgery Institute of PLA, XinQiao Hospital, Third
Military Medical University, Chongqing 400037, China
Corresponding author ; Liu Met,Email ; liumei182002@ yahoo.com.cn

[ Abstract] ;: Objective To explore the strategy of cardiopulmonary bypass ( CPB) for aortic aneurysm surgery patients under-
went the green channel emergency operation and methods of the important organs protection during CPB. Methods  The clinical mate-
rials and management of CPB were retrospectively analyzed for 37 cases underwent the green channel emergency operation with aortic
aneurysm form Jan. 2010 to Mar. 2012, which included Stanford type A aortic dissection in 29 cases, ascending aorta aneurysm in 3
cases and Marfan’s syndrome in 5 cases. The operation procedure included ascending aorta replacement in 9 cases combined with coro-
nary artery bypass grafting (CABG) in 1 case, ascending aorta replacement and semi arch replacement in 3 cases, ascending aorta re-
placement and endovascular stent in 11 cases, Bentall procedure in 10 cases, Bentall procedure and endovascular stent in 4 cases. The
perfusion methods included right femoral artery cannulation in 6 cases, right axillary artery cannulation in 22 cases, the double arterial
lines (right femoral artery cannulation and right axillary artery cannulaton) with single pump head perfusion in 9 cases; and moderate
hypothermia CPB in 19 cases, deep hypothermic circulation arrest (DHCA) combined with retrograde cerebral perfusion (RCP) form
superior vena cava in 4 cases, DHCA combined with selective antegrade cerebral perfusion (SACP) in 14 cases. Intra—operative cell
salvage (ICS) system was used in all 37 cases. Results The time of CPB, aortic cross—clamping and DHCA were 164-343 (222.1+
30.2) min, 47-215 (119.7£29.1) min and 3-49 (24.5+11.3) min. The ultrafiltration was used in 31 cases during or at the end of
CPB and filter fluid was 250-4300 (2396.3+829.1) ml, the ICS washed red blood cell was 176—1645 (647.4+209.1) ml. 37 cases
recovered consciousness after operation in 876 (32.7+14.3) h. 4 cases died postoperatively including 3 cases of multiple organs fail-

ure and 1 case of heart arrest, while others recovered well with no neurological and perfusion correlated complication.

YEF BNL: 400037 HIR, 4% = A BRI B BT ER B 2750 U SMRHIT S T
BIFEE . X #, E-mail ; liumei182002@ yahoo.com.cn
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Conclusion According to the segment of aortic aneurysm and the different methods of surgical operations, the suitable method for cor-

rect cannulation and CPB are the base of successful operation. Strengthening the management of CPB and protection of important organs

are the keys of decreasing the postoperative complications.

[ Key words] :

N T RO S KR R AR S ST RYROA L
23, M\ 2010 4EE R B BT X 0012 10 3 kg B T
a2 SERTIPENE W NGRS NI WN Y DS 5 3]
I R] 56 35 & A A 4 it , W Do A8 Rk ) S RV
FFF AT AT B {5  cardiopulmonary
bypass,CPB) N 58 TR IA 37 4], 24 o 4 B [m] 19
T o (0380 18 RO 45 2K S KOR F8E 1 45.7% , U
TBOPWHE G IRRCR . %K B F 1 CPB )i
X SR S AR e AR A4 DR O 1 AT B4 [T

1 #MEHE

1.1 &E&RFTA 2010 4F 1 H & 2012 43 H AP
ksl kIR F A SRR T RESR (Al aE |, P 37 R
HAE CPB FoSE LT AR, AT I ) 45 2800 JIE R i S
JFR CT 1 CT MAE 5 (CTA) KA, B 5 3 BRI A9
SR ERAL R R AR R OR AR i A BT 2
Wi Stanford A B FEZh k)2 29 B, T+ E KR 3
o, S ILEEEIE S B, WK 1,

1.2 BRIy BIRATERIK XA S RT3,
WAL A AR S ik B A 52 P 5 B Ry AR e 1y
BIKE(MAP) KHuC bk e (CVP) Ml >R B2
XU HEE R8I 2 ) 2 8 s Dk T ], 5 A T
BRAK IR /559G 2 ( deep hypothermic circulation arrest,
DHCA ) 14 28 5 78 S ML B2 [ 22 20°C J 5% H Sk A A
L, FE KR AT Ml R AR IR AR

1.3 CPBR&AFA RKH Stockert S3 BN T..L»
J AL A E 1 R4S %% ( Medtronic Affinity—541  Me-
dos — 7000 , Maquet — Quadrox adult ) , Ifil. ¥ =] Y AL
( Medtronic) , #HE %% (Sorin BLS 805) , it A H & K

Green channel; Aortic aneurysm; Cardiopulmonary bypass; Organ protection

H R fefT FH I I 2T 40 M L2 (Het) | ik 42000 2
(SvO,) B W (Sorin)

TRV FH A2 5 LA O T R (kT -A) AT
JREAAR (B0 MLRE %) e TR LT AN | 1l 2R s I A R
M, 5%%k e 81 .20% H & B (2.5 ml/kg) \10% &
LB 25% IR EE 3% AAES W FEK (10~20 mg) |
F& e 2 (30 mg/kg) .Sl T (1.0~2.0 7 U/kg)
SEZH AR, TS MR AE 1 400~ 1 800 ml, il 78 )5 1Y) i e
It 0.35~0.5, 4ER¢% " Het 0.23~0.27,

1.4 HFERF LHOHEH S EHRA
T Bk A 32 B0 BB B84 R 30 ok 55 A ) Ji
SR ; iR e )= RV E Sk, ¥ K E Bk = R
() TFARTEE DHCA , W38 45 A7 ) 11 20 Jik K A 0 2
JokAd A8, AT FR A 0V HE 1 5 7 DHCA it fErp i &
F BT K i 47 3 456 Jili W54 7 9 13 ( selective antegrade
cerebral perfusion, SACP) , & SACP VLA %0 & s Jik N
(] 37 LR AN D e P 2 b s 5 Ik 308 47 i 4 ( ret-
rograde cerebral perfusion, RCP) , E{K$H 4 1% O WL
22,
1.5 CPB 7 ##57 CPB i, &4 I i kG
AT A A T UG R IR, 7 SRR 2 30 ~31°C
BF BELOT = Bl , 28 22 A et ARSI kO B 4 ¢ 1 i
O WU (KBS 22 mmol/L) |, & WG 15 ~20
ml/ kg, 2 J5 FE R 25~ 30 min 8 BT — R (K W E
8~10 mmol/L) , FIH N 10 ml/kg, T+ T h ki 0> it
B 58 UG SR FE SRR ERIA T HE A, FRaliny ot
Bk M Bentall AR H v BEAIGIR (520 26°C)
CPB, JEF M B 45 7E 1.8 ~2.6L/(min - m*) , V¥
Bk ( MAP) 60 ~80 mm Hg; DHCA N

R ARBFHABNG RGO (x2s)

i H Stanford A F 3 fkJe)Z (n=29) Tt E 3Pk (n=3) O LEAIE(n=5)
B4 (H) 24/5 2/1 5/0
(%) 53.2+11.9 39.0£11.3 40.6+13.1
A (k) 67.5+10.1 55.3+4.4 59.2+6.6
ZEES MG EL( %) 56.3+6.6 57.2+0.8 56.1%5.4
DIIREST S 1/ I/ M/ IV () 0/15/12/2 0/2/1/0 0/2/2/1
IR R AR (mm) 4.6+1.3 9.8+2.2 8.0+0.9
A IR () 24 1 1
GBI ETREA 4 (H]) 6 0 1

G IR (4]) 12 0 0

B I () 1 0 0
AR BER ] (h) 4.5+0.9 5.6+1.1 5113
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&2 BHED A BT (n=37)

T H RFA RAA RFA+RAA RA SVC+IVC DHCA+RCP ~ DHCA+SACP
T F Sh kA (5] 1 8 - 8 1 - -
T+ hk+2f 5845 (f]) - 2 1 3 - 1 2
T3 sh Bk A+ R v S 42 (1)) - 6 5 9 2 2 9
Bentall ( f§i) 5 5 - 9 1 - -
Bentall+ AR H 3242 () - 1 3 4 - 1 3
FE RFA G REIIK RAA AT MEBINK RA 45 555 SVC . BIEHRIKGIVC : B ## Ik
TEWIA T 2 Sl KA Oy () 35 R v G 1 35 5] o R 28 3 W

MRIELE 18 ~ 19°C , AL IR EE 20~ 21°C , & i 3h ok 4 8
HEAT SACP, Jii i 5~ 10 ml/ (kg - min) , 2= flBS 30 bk
JE47 30~40 mm Hg; 10 % 22 250 550 ik Y 1 346 1] 37
AN, 45 1k SACP e A fofe: 1k U8 2 8 v 11 1 o, I F
B Bk ke 1 I 2 b =l i =l R O S
I I A8 =2 T A A0 S e (B i i % 422 , B T LA
YE R RCP 193 % , th 7T DAAE Ay el B8 & 4 1 ) Bl oy
RCP, it HE 5 ml/ (kg « min) , SN # kT A 20
mm Hg, 4 3 3l K 0 0 W) & B 5 [ 30 Ak 21 52 1
Je  HER s ik N AR, 78 B TR KB R,
Sv0,>65% Z Ja JF I S I, DR S TR iR 5 Kl 2 25
3CUW, BWIRS EiRZ 2 5C N, 2l 2
HITE 70~90 min 227K 5 e il B 15 AE 38.8°C,
FHEHLE N 39°C Tl AR R B Rp R i, &2 iR e
H RO 3 AL AR %) P A B S PR B, Y S M IR 3 )
28C , FHRINA 20% H 88 B% (2.5 ml/kg) , & 5 i#E4T
BT 8 U8, 4 LAY Het 353 0.27 ~ 0.
30, M EATEIA F] 35°C A7 40K A 45 WA 1 TG
I B AT A RAE RS Bl HL, A R A A
M [P R 4L (intra—operative cell salvage, ICS) .

2 # R

B ARATEFERE 3~7(4.6£1.2)h, CPB Hi}H]
164 ~343(222.1+30.2) min; 3= 3 ik FH BT 5 [7] 47 ~ 215
(119.7+29.1) min; DHCA I[i] 3~49 (24.5+11.3) min,
14 1] SACP Ff[A] 2~32(20.7+8.4) min, 4 5] RCP (]
5~28(17.8+7.5) min, DHCA B eI &L 0 i FF 4 18.1 ~
20.7(19.2+1.4)C . HMIRJE 20.2~22.9(21.3+2.6)C ,
RIS 31 1], FLrh Z SR U 7 ), U8 AR 250 ~ 4
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~600(530+64) ml; & HLEUE 19 4], 38 H & 550 ~4
300(2 389.2+825.5) ml; ICS VEALL4NME 176 ~ 1 645
(647.4£209.1)ml, AJFIEHERT[H] 8~76(32.7+£14.3)
h, RJGHET: 4 #1(10.8%) , GLIE Z 4% H U AE = v 3
], OBk BRATE 1 HA BB R B, Top 4 &
SLUIRERERS

F= B ka2 A R 4% Al it R fff 3 Jok B & 2B R AT
Ak, 5 4 R A AR R AR Sk P R AR O
T AH X 6 FET AR i, AR R 5.9 4~/ (10 T A

AR HERER A 4, o Sk B Sl KRR (B
PSR | =S ke 2, o Bh kR 29 ik B T
5.5 em IAAZH SR T ARG ST 2k T sh ik ke 200 &
FRRIE AR A3, HL& S ¥4 & A m S p mT
fig , N KB FARRARIE T M &5, o T T
A RIER: , 2L T AR XHE R U 78
2010 AEZ HI TR BE LA 15% W12 Wi i 1% 25 5 3 R
T4 P R R 8 B B EAT ORI R AR RS, R,
M 2010 4F 1 H FF4G, B2 Be Uil 45 AH G R = ) 1=, IF
R 3 0,300 1 KO 12 10 3 ITORE S8R, A BE k2 R LA
o N () 50 35 45 A A, 4 R AR i A B e T, R e R
BB E AT ARBOR R R, X T
TEAE CPB FRMFARMIZIEE M T, LB Y
(T 07 B AN CPB 7 56 R i g B A S5 ik &2 4
Aoy EE R O A IR AR )
REANA, Qnfarfinsi CPB rp 3 22 JJE 25 i R 47 3 2 a2
ARG FH R AE W B, B 5 7 B k£ 2L CPB h
K B R A T 108
31 WEEAAE IRENEN B FARER E R
—Fsf (AL AR B8 20y JiOE A B Ar e 28R TR Tk K
FARP BN B FTHE I E . A 05T % B AR T
F Bl WA A e A B AT IR 7, (LR AR S i 4
Rk AR ST Stanford A AU 3 8h ik 2 T
&, T R kg2 R, AMENE R E IR, K
BKAR D A sk RE AR AL A8, H AT SRR NA T 4> B v
T, 472 DHCA B, o] B T SACPY) k2
S0, 3 H W AT AR S KA > 3 I A8 1 1 32 , O 38
i 45 BN KA A5 52 1 DHCA T8 SACP  {H 245 i
SIDKAF A B, 7 a0 7 48 0 i R AR 2 ik
Sk HE, A E 0 Al i D UL AR 3
Bk ECAE Sk 0 B A R B sl kAR A B
— AT E O 2, 2 A HE R T Y A0 R I
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T O A A B R FE R T AR T R RE I R
A B R E B S B R B2 Stanford A
RIS ke )2, iR 2 BB sh ik, % £ sl Bk
5 T T DA PR Sl Jok B A i s kAR A 3
TS RUEHEE  PTRETE A B T B B (A
it —20 M FNISAIE ) [AII 46 56 DHCA Bf{A]

3.2 JEARA CHEEEEE REFTE 15~ 18°C, Kkt
PGB 4 BR A 30 min, — A5G BRI A] 8 5
30 min, RJ5 # 4 R G0 IF BAE 1) & A LN ARG 1
it e BN S Bk S RS A 2R A DH-
CA 454 SACP 1 RCP Jo5E A B B d34it 1
FONA R AR A T DHCA B[], SACP 7ER
A FEPERE T 7F DHCA HBE by il B2 41k 5 2 Y 420
EIYE, H 90% L A9 NGRR3R 52 A, B )
VETE R BET L G A i BR Br L AR — R
LA S KA A R AT 1 SACP 1 Sk i 47 0 7
Jrik, #4T SACP B, Jii i #E il 7E 5 ~ 10ml/ (kg -
min) , ZEM B S K T 77 30 ~ 40 mm Hg, f 55 A i 3t
50 mm Hg, 75 W33 9 97 12 A ) 1] R 2 i i
7K ek 8 i S i, o A 4, B R R 3 R ]
AT FE P AR R AORS AOEAR T BRI R 2
Hid e LKk AE SACP B % I 22 355 50 Bk 48 457, 1o O/
PHYRCRA T, {H Kazui 251" 380353 %5 420 1] 3=
Bk 5 B B E ISR A5 e, TO I B s )
SACP X & iE B 52 e I TG 5 25 2 5[] el gk 22
PN 105 1 3= Bl bk R R RO ET T R A
XS 5 50 Jk A8 75 6 A I R BT 50% HY He 5 A7 A —
A SRR ) 25 80 ik BE e, PRI, 2 5 i #E T R [T BA
TR SR AR A B T2 B bk 5 B[R] s B AR A
FURSh K PR, AT RE S B B0 2 N IR ol ok R A
PR BEBRLE 7% E ARG EE , AU 0 A HE B2, t s n
HBE IR ZEM & A2 % R 41 14 ) DHCA B4 SACP
R ARG IEEAE] 12~48 h, TS RSk
i IEI I ORAP ROR W R, A 7E SACP R R
I T LS A A 5 B ik 1 i 9 T A B, 2 [l
Tl /DT 30 ml/min, #8278 Z2 00 i v E AN 21 1t
A, SR FH e P ARR: HE 0 s, 38 ok 2 ik ol e 2o i 8 i
SR TS bR BRG] A 2 1 S kAT
RCP, SR HATHE RCP BE A 4R AT 50 A% A Ve 7 1 77
FEGH I, H & Appoo %51 KRGS 1 By IE 1Y
WEW] DHCA 5 RCP BXA 5 FHAE i P vh BA 9]
R . XEF RCP 14 R 5 A 0T 5% 0E 52 24 35
P N R ) 55 T 24.98 mm Hg B £2E i 42 5 A 184
T, T | T R A AR K i, 5 | & ik A R AT
RN [FRE Bavari 55 A48 (45 H ALY 4518

1M RCP HoF 343 400 ml/min, 4545 [ i # ik
FEHTE 19.5 mm Hg, B IRCR B 8, A4l 4 il
RCP % Vit 5 ml/ (kg - min) , SN #IKE B
it 20 mm Hg, AJ5 R AR B IR 2 RGE I &
i, BEAN, R F AR A RCP 38 B ik if & P9 <k
A HAMEE R SOR . Ik, DHCA i ] SACP & &
RCP, 5 1 A I 22 5505 30 ik P4 0 IRV [ 37 2 b
U BRI T AR P BA R R TEURD 2T 151 Hh a4

ARYI B 7E DHCA HiF, 5508 R B % 28 20°C i,
o JB SR VK T AR IR, M AN A X iR 4 Y
HEAT R, SRS R AL SRR 58 R 3450, H i, AR
224 FH IR DHCA 112 4 BRI i 119 e 24 0
JE 24750 B TR AR T A AN AT L ik 2% Mk 2 4% P 481 A
(IR EE B, oA I I 2 20N Y ATP 5 i 5 7
B PR, AR r ke R4 i i il ST A = AR
BB D RRSRBGK L =0, BA
FITF WA HE . eAh, Wk JE JE 30 mg/kg AT L
R AN MR, B 1k 40 i /K firb 5 42 3L 25 28°C 38 i 20% H
FEIE 2.5 ml/ kg, AR Ak K I SRl T 1.0~2.0 77
U/kg, ] 12 P04 , X625t ] DU 31— 14 ik £ 4
YEH .

Bk DAL 1 G A 47 185 it b, 3R A P AR R,
X3 A IS HE I DHCA 5 3501 40 it 461 405 = 32
KA AE R B SR AR IR R e AR 25 B 1
HEAUZIRAE I i i A A 1, S BOR 5 #h 4
ARGt RAEDT UL, B PE TR A AR K
SR G AR ER, FF Sv0,>65% 2 5 A FF IR 2 IR,
145 B IR 5 /K IR 2 2578 3°C LY, SR 5 B IR
Z2EFE SCLAP, R ELWAE 35°C J5 , KR ANAR , -1y
BINESEMEZZS 2°CUN, FiEKEE
38°C , e e e E 1 B AE 38.8°C (LR I 39°C i
AR AR | RN = IR E 3 24~26C
33 BE#®Py  LZME'E EH (acute renal failure,
ARF) /& CPB 0> BT AR5 7™ B I F & E , 0 AR
B S A CPB B i E R EN ) T
AR FF R S 030 TEOROR B SR R, A 7 BIR A
B4 4B IYIREAR S, CPB H i B P AL &
B OB B N 3h 1 2R R e, B AT
VIRl £ Eﬂﬂ[ 3pg/ (kg + min) ] ZETE ML
25 A FE O HE [ R 3BE G0 fil P 3 ik ot i
45245, B 10 B o Re s s — B E Y L X T Stan-
ford A BBk )2, Je 2 B B s ki i T K
15 s , K 2 B kA ek o, 37 2 ek 0 5 B o R gl A
i S I, W 2R Stanford A & 32 3 ik ok
JETEREE S MRS F o KA S 0, B R
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254 000 B0 Ik B e 3 IOk A 45 1A T B S U R I, AT
DS — HsF () s 35 Ok ) AR o, 2 o T B S YR el e v
PHSIE B JUE B 58 L FET ;. CPB TR R T S ik MAP {35
£ 60~80 mm Hg, I 2 F5 5 /N ER B 2o 238 1) AH X B2
o HW G TARR I 70 2, ARBTG5 il 5
B IREA MR, FEE CPB FP R E By I 3
2[RI B B Het(>0.25) X 455 5 1 094 S0
WARFE )5, K468 DHCA Ba], w0 5
(RS IR R, K A B R I 34 5 S R DB N 20% H &%
fi 2.5 ml/kg S KFEK 10~20 mg, n] Hinas Al fR I 6E ;
WAL A IO {5l R U8, AN SR DU R4 = Het B2
RBIE I R LUK B, 38 BB % B A () £ 4,
AR RN, BEAk, B AL B CPB H il TR )
REAS 425 118 TR 6k 2 A7 R el i B 2560, 24 HH B
) IR AR RIS, 37 RV AR R SV B Rk fb PR, mT LA
B i 5 M0 2128 AR B /NS T ITTE . DL RS Tt R fig
AR B IETDRE , B 15 TR py gk — 2 A
7 BIEIEARFTE IR MR B 2 BB E R N
GBI ZA BRI T- I, Ay 5 HIRNA A B,

25 LR | JF RESR €008 18 RO 2h ks 8 RS
BUSPHEAT FARKOR , FEAERE AR FIFE T 20 [ i
XPANERBE A FIREFE I B T R SR AN
T B AR AE BATRE WA TR BOR TN M I IR 4
B, 0 T B AL AR 2 PR E R DA K A
FEAS B PR T 7, b B A7 DI REAS & 0 E 2%
L2, W, M FIZE A CPB I 43R
W, T 5 T AR AT A ) e 2T 5, 3l ko Y 2
R AL JE IR DL S TR TR AT SRS T, R
MRS B CPB ik, i FARF 5L it 7 47 3
filt s FLvk, RN G CPB & B, 4 i 45 FL{ P 4% b
R i, SR E R AR DI RE , A RE A RO AR S
CPB fHCTIF RAEMI R E
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PRSMIEPR 5 L BRI 255 R BRI

F 9 RER BEFAE FRANL, L A

[(HE].HH  SEEIMEROIEAR)S M FRELEAHE(VS) B2 BIR)Y . F7iE 2006 4F 8 A & 2012 4 10 A ket
SERARSMEIRONEFA 2 021 61, 30 &2k 11 BIERSMESR ARG VS, BFEARIG 6 h NfREIH2, &R 11§ VS BF LIRS
TR SR S AR A I BN RIS . A R SRR B A A 2R T IR BE . 851 VS 2O IESE
BIAR G E D WL H- L AT , Foh S A9 S F R W E a2 W, SR A A58 48 IS 259

[REIA] . IMER; MERRELE G ; 48 M 259

[FESZES] R654.1 [ XEAFRIREG]: A [XEHS]:1672-1403(2013)02-0101-03

Therapy of vasoplegic syndrome after cardiopulmonary bypass
LI Ming, Zhang Zong—gang, Du Yu—kui, A Yi Bie Ke, Ai Li
Department of Cardiothoracic, Affiliated Zhuhai Hospital of Jinan University, Guangdong Zhuhai 519000, China

[ Abstract] : Objective
cardiopulmonary bypass (CPB). Methods We retrospectively analyzed 11 patients diagnosed with VS among 2021 cases performed

To analyze the diagnosis and treatment of vasoplegic syndrome (VS) after heart surgery undergoing

open heart surgery with CPB from August 2006 to October 2012. For these 11 patients, VS was confirmed in 6 hours after patients were
transferred back to intensive care unit. This study summarized clinic syndrome and therapy strategy of these 11 patients with VS. Re-
sults VS patients were identified with high heart output and low systemic resistance during the early period after open heart procedure
with CPB. VS patients require intravenously continuous injection of large doses of vasoconstrictor to maintain hemodynamic stabilization.
All of these patients were discharged successfully from hospital without any other complications. Conclusion VS is a rare complication

of patients underwent cardiac procedure with CPB. The key strategy of the therapy is proper vasoconstrictor infusion after early accurate

diagnosis in ICU.
[ Key words] :

145 R IR 25 5 1iF ( vasoplegic syndrome, VS) P
e I B R SMIB IR 5 P R B AW AR B R 1Y
OEAR G IR, T BRI A S FAL M AR
SPE A B TR B0 e 0 O HR I A O 3
b AR ] S B R IR 25% AL TR T R
SEL L TR AT WA N B R AR SMIE ER (extra-
corporeal circulation, ECC) J& /™ 5 4= B R AE N A 3
B, ECC JF R MM 2 7 BT BUN Ik ik,
5 S A A A8 B I | i A R

M 2006 4 8 1 ~2012 4F 10 A, A Bk A= 11
BLOEAR TG VS, 5 RIFARE R 0.54% . BURHlG
PREIANGTT 250 BRI

1 #ZREFE
1.1 WG RFAH A4 11 6, B8 W, 43 H; 4

{EF BAL. 519000 TR, B R K7 BT I BRI B2 Bt o0 g SR
(4% W]) ;830001 i, HrisefH/k AR XN R BB O MR
CoR SR R 2 BT ve 3 )

Cardiopulmonary bypass; Vasoplegic syndrome; Vasoconstrictor

i 42~74 % IR 46 ~87 kg, 11 01X R )5 K315
PR R, 8 11 R KA OO R 5 2 )k Sed U 75
PN , AR OIIRE 3 ;1 01 Ehkk)z, 2 1
DA A O s M = Bl ke J2 B8 38 AR i A0 11 IR
i, ARTTI TR O Bl B A, I A ) 2 2 56 1
7340 ( Left ventricular ejection fraction, LVEF) ¥ KF
0.35, 5L B A Bk e iz .

1.2 BAF Kk A B Y7 2R KR
RIMEA T #1TFARIGIT . ECC BEE] 55~ 140 min,
F BN IKBEWTE ] 34 ~ 110 min, 7 BIARJG H 3hE Bk, 4
e R ERE Bk, iES ECC I BT A B A B3 ik
I W4 M2 i 90 mm Hg,

1.3 VS ARERMALE T E 11 PlREEE
ECC J& 30 min ~4 h, Ifil K& #i F % 50 ~70 mm
Hg/30~40 mm Hg, 12 b, 3 ik S i A
(Sa0,) 4 100% , Bk %873 [ (Pa0, ) TE 7, A A i
W%, PR IE R 8l =i [ >2 ml/ (kg - h) ], RO #ikE
(CVP)3~8 mm Hg, L>*% (HR) 110 ~ 160 ¥X/min,
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CVP fiEE , B e B A A 2, 45 T I E AR,
BRIy CVP AR PR IEH 0 K - AN
LR ANBIRYT CVP IEH 5 s P IR Bl R 8 CVP
IEEH R S AL HE, 20N E 12 py/
(kg * min) ' FARZE 0.15 weg/ (kg « min) , Il K2
18 b F1 % 90 mm Hg/60 mm Hg J& T %, M B
AR | PR 22 BOE 8 . PR 250 BER (75 52
INZE OISR B AF I HERR O AL I ZE | 35 7% R &
VS, Bl F AW E ERER 0.05~0.08 pg/ (kg -
min) FFEEHE A, IFTE 2 h W HT A0S R R &
£ 0.05 pg/ (kg » min), ZEHE 8 ng/ (kg + min),
B MEZ T LT, i LR K& D REAR, 24 ~
48 h I sh S E SRR g Ja , AW B IR R R
R RS R AT

2 7 R

11 P E AW AR R MWK R
B

R I B

DIEARJE , R ECC LR, £ 5 & BT
S 1) 2 A 1 P o L NI A 4 ) 5 B A
R, PR BT F B, SR = HEAR PR 2
SBW A R D BURE X RS A RS A
TE , UAS B B b 38 FT g 2 4k % O LB L O B 2K
FEAR W O B 2 A8 D el S5 P IR R, A
FE I ol o5 B2 47 AE B4 1t R S B R 0 EAR S
VS'EAETEBLES ECC J5 6 h LI BRI ZE A 1E
BRI 0.4% ,VS 8 HA LUT M5 8 1225
A O FIRFEAFE MR N i /N T 70 mm
Hg; @0 it B H s T e, O IEFE BOR T 2.5 (1L
min + m*) ; @URAERFH T3 AR, PR 98 1 BH 7 48 %o b
F 1400 dyne.s™ .em™.m ™" | VS &A= 155 BRALH]
WA, IR R ZH RS 5L R, TTRES ECC
LR R I A A S A I R HL A LRI A O,
5 LR B e e FE ARG \ECC i B — R 3 4 1 A
T BEER VR ARIR | 0 2RORS 08 045 R 2k
JE TR B — LA G R s 2/ 6, R %
fER R ZEA LVEF K ( <0.35) ; AR FH 1f 2 5%
K ZR B 677 ( Angiotensin converting enzyme inhibi-
tors, ACEI) ; AR AT % ; ECC W] K45 A&
e HI A 3% LVEF #K T 0.35, 4 3 il
KHIO R ACEL, B TAMR2ZE R m BEALHIAR T, VS
ARSETII 5 [ Bsf , L PR 22 80 55 55008 1l 25 s A o
R HERWE NP B BEA Y kA B R, A

4111 Bl b, — 42 Wi )E R 2 H LR 0.05
~0.08 pg/ (kg + min) , FFELAHTH 24 ~48 h, AR
WBES B, RS, SRR R 46 i AT, 4E
FEASAEIR LR S8 7 155, VS I R e 8 &
B AR BRI RS AE B 0
45 /T 70 mm Hg ;O IE 78 29 1R 1IE 3 sBEAIC, §7 %%
X A I3 2 1 2E AR R B Do sl 3, O R T
100 YK/ min s JEAAR AR AR 1 8% , 6 41 145 70 29 45, PR =
TEH SR Z ; SpO, IEH , PaO, fi 55 3 (i FH K59 48 4 I
LA BELERE R, RIS TC /A PR ARSI 40 55
RPN I R B I A (H R A R , IR
HOEH U 2 TR A A IS bR, AT A
WIFEFR LN . CVP il sl kst i S CoHE B 45 R R 2
W FNGST SR AL A T AR

MAEA T R 2 B AN 541K 1 25 S M AR v, IR0
HeH 2250 R B R HEIS I, 1R12 Z H EAR
BT VS A, 1697, — B2, B RV AT
KR A8 2, 25 B b i 2 B S i 4 1 45 42 T
R AR A1 T it 3 3l ) 2 = HEGBA B S, 1 %o
YRR I A8 T AR, PR, T 1 i A
iz HRMAM AR EE, B ERESEFE L
R R (B R AR F B 2, 38 I RYA YT 25
JEE  HAE RO AR A | R v R R A7 7E , W A
SR, KA 2 R A R A AUTERK, i 5k L
26 B I 4 TR T HL 2 R L 2SS 2 W i)
KFNEBA R, T E TN E, EHD
SRR LR Y FIREE, R e Lk
My e 2y, 1R I AR P A SR R S R
RIREAIZ AT/ N R I IR R | IR 4R TR
FEARTEH S, Bl IR R B 3D By
i PRV A A\ 3 G YRR A XA il ) I 7K i AT
SRR 1) & AR o 7 SCIRAE £ FH W R 45— 41k
AAEH, B EIRIE VS 58—k

ECC J& VS KA FR G B AL JA Y J5 2R ™
AFRARE VS AT, TR R TAE b B2 AR 8 I R
T LT N VS, R W R AT SR
U, B2 SRR VS B SR AE T RS W RTIAYT .
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U 7 10 25 R 4 B0 SO JE MLV B0 0 2 B 5 i

R 3R A

BRE RO R ERN, A %0 M, BRIk

[(HWE]:BM B0 = 50 B B A VR4 B S0 50 22 BN O IE i sl 55, ik SLirh it o =4
e B AR FEAC A AGH B 200 F R A DR AR A ZE DR th B SRR RS IRMI A . ARETLL R & 0 fi
& SEBEIIKE 2R A SR (B IR AAR ) FLORE MRS 2228, &R S Bt sh,s HIARGFEE Mt 24 h,
S5 40 [ B 2B B S MU B 2 SO0 AR AL S B e BRI PRL T 2 1R R B M 30 7 2 RS T
ORI BN T DR R A E R R AR AR PSR 225 RIRh R, &it EWTRFEMALEMIEE
W SRR 250 & TAER WD SR s R4 T — 1 LR IEH B O R L 30 15 R8

[REIA]: CEMIEE M, ERIR; nksh ¥

[HESHES]:R654.1 [ XHFRIAFG]: A [XEHS]:1672-1403(2013)02-0103-05

Partial support of the ovine heart with left ventricular assist device: implication

for hemodynamic
Li Hai-yang, Wu Guang—hui, Lin Chang—yan, Hou Xiao—tong, Chen chen, Liu Xiu—jian,
Xu Chuang-ye, Wang Jing, Yang Peng, Qu Wen-bo
Capital University of Medical Sciences, An Zhen Hospital, Beijing 100029, China
Corresponding author; Lin Chang—Yan, Email ;

[ Abstract] : Objective
hearts. Methods

graft of each device was anastomosed to the descending aorta. The left ventricular—stroke volume (LVSV) , mean arterial blood pressure

In Vivo evaluation the hemodynamic changes of the left ventricular assist device assisted normal ovine

In this study, the ventricular assist device was implanted into the left ventricular apex on beating hearts. The outflow

(MAP) , left atrial pressure (LAP), left ventricular pressure (LVP) peak diastolic, LVP peak systolic and heart rate (HR) were
performed on schedule. Data associated with pump function were collected continuously. Results Five of the 8 animals survived over
24 hours. No thrombus formation or mechanical wearing was observed inside the pump. The partial support of the ovine heart with left
ventricular assist device disrupted the normal sheep hemodynamic status, which increased cardiac output, reduced heart rate and left
ventricular end—diastolic pressure. But no significant change was observed in mean arterial pressure and left atrial pressure. Conclusion

The partial support of the normal ovine heart with left ventricular assist device can decrease the left ventricular workload; experimen-
tal animals can maintain a relatively normal cardiac hemodynamics status.

Ventricular assist device; Partial support; In vivo test; Hemodynamic

[ Key words] :

XFFLARBLL R, HRT29PIRI T EFASA &0
WERS M S A Bk 3R T F B ER R T A FR
(ABEREEAF 3 500 6]) , BEMSIEZ D ERSRE I B3 (&
BRAFAE 30 000 1)) ZHETE L, K 30% 8 #4515 1

BEE£WME . EXREHADG LR 863 11K (20012AA041605)
TR DA & EFRHIF L 55 H (2011-1005-02)

YEF AL, 100029 b5, B AR RI AR F B @ db 5 2 vl = B A

SMEIRBL(ZRUEEE AR ) O I I PR B ST T (2R #E

A XME e ARl E B ;215125 YEIR, FRH RO BE

ITAMARAR (MR WA W R0

BINEE . #IFHE, Email: LLbc@ sina.com

EZET- WA T OB &R, T o
P R RN B IR Y O 15 00 SRy B, B O b A
TR B SRR R R, BAE R ERBHEOK-1Y
AT AIUAMATE P04 B B R B Bl B 3 2% 19 A ek
gt 22 D E 5 B 25 B (left ventricular assist de-
vice, LVAD)IRYTOo % 70 2 B9 JULAR I U 1< 2
(A&, LVAD Zalor iU A AR DI B R
AU B 10 T e TAE R0 53 30430 1
HZe 0= FEARTH(B) E3hk, £ £IL+
SRR JE , LVAD i DG ¥R © 28 B IR 7 AR 00
WY — R LA RO, BET e sRA LR
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LVAD 2 2R Tl IR, 0 #8445 1 (A4 B
P21 (bridge to transplant, BTT) ANEEOHERE A
FEZARYT (destination therapy, DT) LA KO IE 9K &2
iJ7 (bridge to myocardial recovery, BTR ), 3 &
2011 AF P HIUAM A 3 408 B S 45 308 170 I 5 A BF S ( IN-
TERMACS) #i#5F%, LVAD Ml i & RJ5 1 4FA: 77
A IAE] 75% . LVAD 19 H 3R Bk A A 1.0
ERERME T AR TR, KR m T RER
A TR B

I LVAD FE 2 N 2RI O R DR
MR HER AT 225 B BTT I, 0 1) — 2L i 45 &
W, #RIT BERLA LVAD J5 , 7.0 % D) RE B Wik 42 %)
IEH K- LVAD B 5 o5 FHA800 IERS A, TR I
PR b, i W FR 9 LVAD i Bl 5 O JUF 5 0 3 %
(reverse remodeling) , XEEL5 LA LVAD if
Y70 i 0 3 AR 3 IR 1Y) R A R SRR I LVAD
o PR — AR SE RS AU A R B
M) BT 5 s AT B RIIE R T & 1 SR IR
UK 150 AR A Z 3 B[R]0 VAD, AR SE
55 368 o) 7E A R4 SE AR AR A TR]Cy VAD , 3Pk 0 52
B sh .0 DI BERY R M, 388 3 0 A AR T BRSO JUE I
Woh J12 AR O, TR LVAD R A O IE T RE 52
M) , S PRI e Al B e 5 | o U o 00 e 4 R 3
3 PR RN S5 A

1 #RERZE

1.1 E%s4 (RS 8 L IAE(59+9) ke, H
TR B e p it R A S AR O R 4T, oK
e WM SEREAR , SIS . SYXK (5() 2010-0019
12 CEHMBEE ROOEHBEE(E 1N
T ARG B0 IS . A % i iR T H
H AR A PR BT R G S AR I 22 i 24 350 ¢
Zida Al AR 10 L/min BO%RERD S0

1 RO E

1.3 £ Z5Ba4& FRflFEECAH)  REEL
(Aeon7200, 36 5T 3H % R IT RGE MM A R F) O
HL ISP (RSM-4101K, H A< NIHON KOHDEN) il
FERE (IR Ok B2 ARG RA ) L ACT T
HAFEM (ACT 11, 22 [E € Z07) bR bl B Pk
B IR R AS T URERT OIS
(MR BEI7 g8k ) O AR ARS8 D B 22 I
a2 ml PLBEE (BD A ], 3E[) Sml R4
(BD 2Aw],3EE) 2-0 HREFA AT MU 4% A 2k ( Ethi-
bond , £ F A=A F] ) (I (7A-230, fAEREEST) |
FEL R 37 £ 4 ( Transonics, Ithaca, NY) JJES4 (15
IR R EARAT AR B 45

1.4 F3X A JFEERT (AR S P O dd o oA FR
ou]) FRFRIFERIE (A T IE S 25 M B A B
ol ) R R (TL R B R 25 A FRA R (A
TA TS (VG 2 w25 A PR |)) 5 e (
MEHERE 25 A BRAR]) F 2R B (B
2l A R T HFE (R T- 20 A A i 25 143 A B
ow]) CEARERE S (R B EA R A R ) (4
PRI (MR I IR 20 ) R e gk (i SR
AR BRA W ) TS T 25 2R 98 (ARdb i 25 1
By F PR T ALK (Orion, 25 22) A0ks & HEST
W ( B — A PR A W] ) 45

1.5 JREEFe KT S FARHT 24 h E8EEK, R
BUWLERERR 75 (4 mg/kg) FIER R ZEHLE (0.5 mg/
kg) o L7 EL DK EE 37 H DK E B DK T S SRR T
(15 mg/kg) LA BRI, SO 4048 5 42 0 WL L4
BRI, 40480 (100% ) FN 5 %8 (3% ) , LA K R4
FHHE A [ 6~8 mg/ (kg - h) | 4EFFREME .

1.6 HMAKXACHBEAGES S 5K T
J& ,Eﬁ““ﬂ‘{jo %ﬂ%}ﬂ:‘”%"ﬁ(Z mg/min ) By 1E O
KW WK TS AR IR (5 mg) ZEFF LA FASHL,
FUERERH S T B kU0 151 5 1) £ i B JUL
PRI, 28 4 00555 Dl i 32 A, O - 2 O 25 45 5 ) B )
B, Kl B AR IR A IR B2k R 2R 8 A M
SN BT O T B R AL B DR, 4
BIRIBRIR S W e 32 sh KA, 22wk 45 7 IF &= (1.5
mg/kg) , i 15 4 il 3 A6 3EE I B[] (activated clotting
time, ACT) {E3ik 400 s DA |, DAf]BE B £ e 3= 3 ik
USRS J2E it o 32 Bl Ik, 5 = 2 Bk BELIBIT A B, FH 4-0
RN AL S5 H 10 mm 1T T L5 A — >
BEGEG W) 10 (B) e i s ) S sl Bk L s, W
SERE SR AR S 0N T A AT 2 sh kO EE R A
EW)E HATCTEIN, A TClw IS, H 2-0 REA
AT aE A R LR T 5 DR AL T 00
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BB B AL (10 18 12 £1) |, IR TIFE LR Y A 4l
EALNTF AL, FHORTFFL T E LT R
FEAL, R H O ARTFFFL IR, A R PLsdh Ao
WAL I E . A 1 800 rpm FHES;
FEFF A Y 0N T 1045 BELUSTT B i 801 0 5 2 o 32 e By
BB 2 400 vpm ZEAT, M I ZR R SR FEAE 3~4 L/min
LAT TG0 B — U 25 5l By 2 — B = Sl Ik i 98
NG5 (Bypass ) o e R S £ 38 11 0 S TR G T
RAEA, B M5 A e | O, - B i e
g1, R RO, R IR &Ik T 5
R 480 J1 HLr, TR Ik

1.7 #BRE WO EMBBAE S, TR
Bl S A B 3h kO i SR W, 3 B Bk kA
TR TR, WA 2% 70 TR R 45 0 i) A 20
B e B O SR T BBk A E 22D
PR R0 AR 7R I TR Sk 20 ) i AR
PN T A8 5 =8 il 20 ko ot 22 i 1 98 2 2 0 i
i, FEZME SR GRS BN S A — R R
T (RS 10 min) I 30 s,

2 #& R

21 %% 8 BISLE SR A BT RAE TR
ANSLIR S5 5 BIAFIG I L 24 b, HAy 3 5 B RRE
FAREAEICT 2 BIAAEITE L 20 K,
22 HMEE
221 FARASE  MEMATLTHEERIMER, FATT
RTINS E R, ER T A T AR AT Bl S e i
fitlt, M ZE M A S S5 R VEIE R4S, 3 A A AL
DRI AWE TR,
222 ARPE B2 FE 3 2 B EAFE A A
i 20 R EARFIEMEER R, RARE &Y
ARG RIAE
223 IMFEALAX LI M) S5 m HS
BIAEIG I RIS 24 h 2EARAT XA JE 24 h B LR 3
TIZARBIMRGETT 30T o 200 I AR AT J5 O
S K (MAP) 22 55 1 (LAP) (2 ZE K[ &F
K] ( LVPpeakD ) F1 U 45 1] ( LVPpeakS) ] I 0> %
(HR) FFHabrA8 b W3 1,

TE B S0 AR A O 5 i B2 8 A AR 4 il B
Je , AL T IR MR S ) 2R B T O

i, B T DR R A SRR (B B3 ik
IRV IR EC R R

E FRi

B2 1 AREH20 KEH

FEE R —ASO MO R LR 131 618
PEP SR AL LG B, LVAD BEAJG A 32 AL L)
Ae 2Tk &2 1E % (myocardial recovery) , DI i L f5
SAEAAERN 78.3% , HE MY — R BoR 15
BRSO WU R # LVAD 5B )5 , 11 4 s Zh
B, 11 BIRHLE S TERE IS /Y 4 4F Rl D7 IR N A 2
FET= " FEIGIK b IR R LVAD B B f5
L ZE T % (reverse remodeling) , X $E 45 L A4
Al LVAD BEHDIAE R BTR 9137 FH GBSO K
W fdf LVAD 897 0 52 J5 0 % A 4 1 & 2B R TR AL

R S M ARSI 30 S22 R85 (xs)

WiH LVSV(ml) MAP (mmHg) LAP(mm Hg) LVPpeakD (mm Hg) LVPpeakS( mm Hg) HR (bpm)
FERIME 103+9 76+8 166 152 98+5 88+5
SHBNE 114£12 755 15+5 15£2 90+8 74+4

FELVSV. A WA R AR,
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HIRL R LVAD R FH AT — 5T A58

E N T LVAD #F & J7 18 B9 FR 6l , LVAD KR
Ab S0 i BE 0T AR 0 B R 3 5 O i A F
FRTEARIE . FEA LVAD % B 5 50 306 54 i A 5T
WHEZIL N EEMERRIT, M) 2= 051,
LVAD i Bl 3 35 K2 w850 7 38 08 F8 0 i s
[ IR AT 22 28 FE 22 R Drakos 25 1) I 4 1 B %
A J R T BAMAE R B, 25t LVAD 1897, 18 1
S E ER O PRI R S I 2 4 FP AR L 5 B B
1o, TR At AR A PN B At % |, 28 WL L A3 £
Meat M T O O L AR R K
KR 2% 1E B0 E 20 400 S5 4 K LVAD 4 B
RIT IR DA AR K B4R LVAD 697
RT3 W N Il DR R =it < 35 A N
R O FEARIC Y T, LVAD HBIS O s RN
Jik ( ANP) J% b 4 Ik ( BNP ) F 7 8 th ke R ik
LVAD 477 1Y O A0 B Y 46 8 T B 348 TR &
it LVAD ZHRAIF IR E X p- EIRE 2k (B-
adrenergic receptor, BAR) [ [ i Pl B4 PRt &F 7k
fE A B eksE . LVAD #§ B J5 vl .0 JULE—
SEFRE PR - FBOON Y T2F SEH 2 ) el As
AR AR 2205 DL LVAD I R T
—SEIELLEL . Egemen Tuzun 253 i 4F 4000 30
YIRS LVAD i Bh 926, WS B 5 A i e Il
S5 I B S0 2 R R ET 5k U ) AR R BE TR
ANP FIP R 22— 1 7KF T B s 38120 2 2= L 3t 20
FIFFEARGE , BB F R R Z AR BTN ZE 40 2 A 1 4k
RIEFAL, O T R A

HAT, EA LVAD EZHFLARML R EE K
7 B SR W S oR FH 4Bl B =X, R4 Bl A 1) 3= B0 ko
FARAE T SARAS R B S 3 Ui AR B 2RO
U2 0 B ) RORRRAIG , £ B S 3 &, A R0
I 2 28 AR ROy L SR o e R A L
2SR AL Z AR AL S0 T BEL RSO 5 o A 33
R N HRE O RERiA E, A G
RIREIBrk 2> LVAD it 5 5 (8] W HF 4] LVAD, X} T
O R A BURAE Y, 25 B TR, LVAD i
BIreT DIPIAZ o e R 4 B BT, SR A
ek, B2 LVAD LA G S 30890 N ML 30 1127 |
SO A A7 BSR4 AR AR L ], s Fe A Ak 50
FHEMWEE ) BARC R R4 BRI E R &R
X5 T B A A 75 Z i — 5T

AAFFFEIE i LVAD XF 1E % 34 16 (4 By, 15 5
FEAJG O E LR 8h J1 2 Ak iE O, 3R RE A P AL
T2EIEH AR Bh J1 2R B0 T O i FR AR
TR A EFIRARIAE ST, AR T A RO 2 0

FI T, X BE & LVAD A5 A 51 5 ) 00 5% 1
—ANHE ARSI R R S WA T L Bl 1AL
Y SO, SLR B A D i O S A ) X
HRSZH AR SS 107 )

ARSI ARSI 25 A N, T L S0 R A
PRI A> 90K 21 d 138 d, T RAE, SCIe F &
oI HILARG #Ar 45 S A 1M A A AT S 562 A BRI RETC
SR, 5 L A RN 2 4 Bl 2B B A S 45 SR AH B [
PSS BT B I LU W AR AR E o KA
A B S A e R S g 4t it AT SE LA R H SO
T B AL A

SE 3k
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- BRI -
AN T i BE R BTG I 9 58 AV T 152 406 PR AR 1 S 57

% B,

R, REER IR XA, X E I FRFE SR

[FE].BH @R RRRSEIEIA (DHCA) e 2 Mk AR, F7i% 23 K SD KR 4, A4l.DH-
CA 15~20°C (n=5) ;B ZH:DHCA 20~25%C (n=5) ;C 4 :DHCA 25~30°C (n=5) ;D 24 . IRARAIMEFRH (n=5) ;E 4 R TF R4
(n=3), LR FIREE, TERIKE A F I ZF08IKS A & Ik s, 22008 sh ik 22 &8 2 0 05 i &, BUR 3l ik
20G £ EFZER A S IR b, FE AL R 43T 6 4B ) s AL, 10 S 4% B R A S A B BT E], &R 2 KRR
FET, oAy 21 ORI 72 s 52 g0 2, DHCA S 400 IR E B  ZURRE I B 7 &, E 0 %5 D E ARG, ik A5
AR T 90 IR R A T TR A4 T DHCA X R M B LAt A 2% ) 5 0

[REBIA] . RICEEIEIR; KRR

[RESDES]:R654.1 [CEKAFIRES]: A [ XEHS]:1672-1403(2013)02-0107-05

Establishment of a temperature—controlled deep hypothermic circulatory arrest

model without blood priming in rats
Zhu Xian, Lu Long, Zhao Xiang—dong, Sun Yan—hua, Wu Shu-bin, Liu Jin—ping, Ji Bing—yang,
Yao Jian—min
Anhui Medical University, Anhui Hefei 230032, China; Departmen of Cardiopulmonary Center, the Military
General Hospital of Beijing, Beijing 100700, China
Corresponding author: Ji Bing—yang, Email; dr.ji.cpb@ gmail.com

Yao Jian—min, Email; jimyao@ vip.sina.com

[ Abstract] ; Objective To establish a temperature—controlled deep hypothermic circulatory arrest( DHCA) model in rats with
complete ischemic brain. Methods Twenty three rats were divided into 5 groups, A: DHCA group 15°C-20°C (n=5);B: DHCA
group 20°C-25°C (n=5); C.; DHCA group 25C-30°C (n=5); D: normthemic CPB group (n=5); E: sham group (n=3). After
sevoflurane inhalation anesthesia, homemade multiorificed catheter was cannulated in right jugular vein for venous drainage. 22G cathe-
ter was cannulated in left femoral artery for monitoring arterial blood pressure, 20G catheter was cannulated in tail artery for the arterial
inflow. Blood gas, homodynamic parameters, interval of cardiac recorvery were measured in six time points before the end of the
process. Results Twenty one rats survived during the experiment, while two died. After heart resuscitation, comparing to D, E group,
lactate of rats in three DHCA groups significantly increased, heart rate and blood pressure declined. Conclusion The model could be
used to study pathophysiology of brain and other organs caused by DHCA in different temperature and other interventions.

[ Key words]: Deep hypothermic circulatory arrest;Rat; Model

AL IR AS G (deep hypothermic circulatory ar-
rest, DHCA) HORI N FHE A 60 Z 41 5 2, H Al
T RN KA SRR SR 53 /N LS S KA O

EF AL, 230022 A0, ZRIERIRE(CR %) 5100700 b
AR EX S ERCIE X (R B B R GBI AR Bk
) 5100037 dtat, oy [ B 2R 22 B, 6 UpRn BE 24 B, B K
O AR P, B LS B BRI MIG B} (FhHetE | At
W K E VKR
BIESE . Fvk¥E, Email: dr.ji.cpb@ gmail.com

Wk R Email ; jimyao@ vip.sina.com

IR BRI I3, 7 I IR L % ¥4 45 FEAE T, SR
DHCA iR 5% 2 & AE, L HZE W% Rt &
iE , KA LSERPLE G IR TAEE .

BT, & 6 R IR G 3 DHCA B S2 8 A 5%,
P8RS = — AR BB, AL K Sl
A, T BRI KNI 1, Nl A KA
SCEG IR, KRS R SRIEEE , f AR IR
PR HELAT = 5 0 56 R 1 G T T B, 2 3
IR RBHIE TAE# B EBRY ) AR SC s A
AFA T P AN AR SCAIF S, ElET T — B e B KRR
IR AHE A DHCA #iRY
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1 #R5E7EE

1.1 SWkshdh 5a ARLEE P EE =R 2EB
FANO AR EEBE s e BE S 51 2 tb e , AT R
T SD AR 23 H R 350~450 g( [ EE2EF
“E e BAN U LS 22 BE sl o ARt ) | AR A 50
RJE AR/ M L4, A 2H. DHCA 15~20%C (n=
5) ;B Z1.DHCA 20~25C (n=5) .C #i.DHCA 25~
30°C (n=5) ;D A . HilRKRIMEFH (n=5) ;E 4H . &
FARHA(n=3),
1.2 sMEEREEY R IE R E (5 ml 7
PR RERCAEIE (N2 4 mm) /NS BE B ( AR ZER)
BB A PR AR BFE <4 ml) AR 8% (75 5
BEIF A RA R, Wi s <3 ml) |, SEL IR TR AR (15
[ Stockert 23 F]) , A2 i /K %4 ( Maquet Critical Care
AB,Solna, Sweden ) , &8 W IR 4 % : 11 ml ik
(6% %2 LIEFERY 130/0.4, 05 e AR o LU I 2547
FRA D) ,0.5 ml T (250 TU/ml, H M T-20AE Ak 25
BIRATD)  HERFRI S 2~3 ml WILATRTE
1.3 MR ES BEOLEBRSC AR, FRE . LRk
WA SRR, DURS L THAE S BT . 166 iR
PR 5 2 RS NS, 352 /N 3h ) 02 AL ( Har-
vard Apparatus ) 17 ML A IE <, A 100% 2H A TR &
3%t T A A5 BRI, I 2 0 3R ) B 1 R 60 TR/
min, B 5 8~10 ml/kg( Al AR M HEATIEAY ) |
TEAMNBE . 185 ( Oberkochen German) T i#E47 B 3 ik
(20G B R 22K (226 455 I
DR ) 22008, A S0 ik (226 8 Tk i VBB ek e
) RS 40 4N RL B T 55 FF, 7 sh ik A 5 2251
FF A Er R ARG VR, 2% 2 47 B AKF (T
WIS 56 v B B SR Dk A0 P R O
10 o FITA B IS A8 0 ity 22 R 5 4L T 0 il 22 2K
[ A By W, #K T | T & B R 35 em,
425 400 Us/kg FZEALIG ATHRFSEIN 3 124 W]
1.4 #patd POMEREEBTHER, Bl
6% 2 FEVEM 130/0.4, P AT HIL I 45 B 45 52 Ee )
BERIkE RS & T RS, PR IRIMEER R4 5 i
R R R 54T A L, A T A Y T A, L i R
TARARBRIE A SRR AT G AR SCBR i A A T
P R RELERF pH {E A S ALRR 43 (PCO,) 1Y
AHXTRRAE o S B rp o S B0 Y S e, 05
DIRNFEREAAR , T S 56 2 A 359 AN ol FH A £ i A5 305
25, e shiEE R E R 100~150 ml/ (kg - min)
MR N HAB B O B IR AR SMIE I 2
F5 15 min; @ BRI . A HASROK FERE 2 H bR, B

] BR5E 9 30 min ;@) 5GP« Bl 58 B2 IR 1AL, Wik
Uik SE T 1, J 20 ml {5 IR0 2 0 O R I
WA AT, 28 0 e i — 2% B I e ATk i, 400 B
AEFF 30 min , 1 1E] PR TR, 25 TR A6
VKB AERFIRE ;@ SR B 20 ml T 565 o i i v o
BRI F KGR AT IR, JF AR SMIE IR, A2 iR
KFER IR 22 <8°C D IEE B, B R IR AT 33 ~
34C LA EZREEY 1 h; & 451 A A 2 B A5
TR AL, PE HL4ERF 30 min,

L5 B4 ARSE SR TORET, BRI T, 4506 35
ﬁﬁ,ﬁ/ﬂ%)ﬁ 20 mln,{’?*ﬂﬁﬁ,ﬁf’*ﬂﬁ 30 min 7~ E]
R R UL 3 ) S 48 b A AT 1 <o B o

1.6 %itas [ SPSS 13.0 AR A7 Ab B GE
BT B B AR ME 2 ( xs ) R, XA
IF1) s 0tk AT B0 PR 2R 07 22 00T, 4% L e =2 R) L
LSD K3 ( Least significant Difference , £/ {2 F2EH
) ; P <0.05 RGG I F2R

2 & R

21 ZB%R HFAKRKEWELRITER.
SR AR 2 HORRAET, c 41 1 HRR
2B IR TC A I A R S A5 1k S g RIS A
B )a KA R R B E s i, D girf 1 HORERAE
FEHLIFER 10 min J5 288K BRI R K&, #h FE AR TG
SR RO 455 L S50, O T A i % 3R s ] B 78 W
LE A 15913 PR SRR YO R=N o (| AT N =
A 21 HRRUIIRAEHL, 5256 25 o 5 I 18 A 4r
A B C.D PUZH i I v 34 & 30 A A R F2 BE 1) ] Bt 2
oD HB IR T A B .CH, EHkntE, A H
M B .CHIEK ( P <0.05), W1,
22 mAIHAFER WEK2 , MAHEHA(HL) A
ZIAAM LS (Het) ¥ T 4457 HAREEFE N, Pao, ,
PaCO, 4bFIEH L, {H PaCO, PR,

SEX B KR (MAP) - B AT 25 41 MAP JCHA
ZE 5, IR S U T R) AN ) A L 8 X6 ot e ) R T 358
K. LS 30 min MAP D E 41T A B.C4L( P
<0.05) ,BIPA A] JC I W 48 it22 22 5% ( P >0.05) , A
HAARJEMER T B.C 4H( P <0.05), 5G4l 8] JG
B 2257 ( P >0.05)

OR(HR) - XL R )52 0 48K = HLIE 30
min /0K B C 4LHETF D E 46 g ( P <0.05) ,H
gl Z R WA B R et 25 5
2.3 FUBR (Lac) {516 PR ET — AN [E] 55, 4% 25 1]
Lac (H LM W 2 % . EEJ5 20 min, A B.C =%
Lac (A B & T D.E4( P<0.05) ,A . B.C =
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F1 BTLEHYIELTOR (x2s)
e K (k)  CPWIFMEHEE(C)  HBKRE(C) S B IE] (min)
A 401.6x21.42 18.50+0.48 20.46+0.57 11.21£3.32°
B 41 390.40+17.05 22.38+0.54 23.08x1.01 3.7622.77
c4l 389.75+23.43 26.80+1.06 27.4720.71 4.64+0.71
D 41 405.25:19.81 T T J
E 4 399.33+11.59 J T T

.75 B AAC A HE P <0.05,

R 2 AR A I ] AL AT A (xs)

T H 2151 il Rl iy 1SR ET S 20 min 1SHLAT fFHLJF 30 min
(15 min) (45 min) (95 min) (125 min) (155 min)
MAP(mm Hg) A2l 109.84+19.94 87.52+8.19 41.62+15.04 49.90+16.35 57.71+17.38 67.04+14.61 *#
B4 116.24+13.18 104.26+21.95 64.02+18.84 56.53+13.72 48.94+9.43 58.16+13.08
CH 120.87+13.77 116.28+7.44 76.77+£11.85 45.28+4.75 45.82+9.59 53.99+18.69 "
D 2 112.27+12.73 100.07+13.55 83.47+20.18 77.70+12.73 76.79+10.20 88.53+12.06
E 4 124.40+13.52 122.24+6.45 107.91+5.13 100.95+6.74 90.01+11.42 101.05+12.37
HR (bpm) AH 371.05+76.28 356.44+38.86 90.97+14.88 157.00+31.51 337.69+30.96 332.04+22.42
B 4 394.82+66.32 359.49+59.61 133.29+17.89 199.78+45.00 325.18+47.08 290.70+28.12 "
c#4 363.18+48.70 415.07+68.02 204.78+29.83 255.16+69.64 339.20+35.38 304.74+32.26 "
D 4 338.53+32.86 363.21+54.70 380.60+59.29 362.31+24.59 391.05+41.04 398.86+57.82
E 4 371.49+21.07 410.99+24.80 426.26+84.70 377.70+71.67 344.88+11.90 363.30+31.09
PaCO,(mm Hg) A4 44.08+6.26 31.08+8.88 34.32+5.88 35.32+8.06 35.24+6.90 48.93+0.90
B4 42.54+8.45 37.12+10.17 45.46+6.00 38.43+11.97 32.40+6.59 39.92+9.50
CH 39.23+7.04 25.57+1.79 28.10+3.04 29.73+6.54 31.05+4.51 30.40+4.68
D 41 39.80+5.91 30.63+6.79 30.08+5.62 34.25+7.84 30.50+4.84 39.88+4.61
E 4 41.63+6.11 39.7+2.57 40.50+2.26 42.50+5.26 41.73+4.07 46.23+£3.95
PaO,(mm Hg) A2l 406.04+108.91 269.52+57.63 391.02+77.15 339.76+75.47 273.02+73.69 374.90+52.31
B4 465.68+52.13 289.48+84.92 374.08+84.58 369.86+58.77 241.18+30.23 381.26+36.95
CH 455.93+50.51 268.68+72.21 282.57+136.78 303.48+90.18 249.45+94.85 450.70+68.67
D4 395.10+107.86 263.88+66.70 309.73+65.01 224.75+72.46 239.50+68.61 375.10+89.80
E 4 399.00+147.46 395.60+8.00 386.57+17.70 379.07+20.41 343.03+4.53 369.87+28.23
pH AH 7.46+0.04 7.56+0.09 7.49+0.13 7.42+0.10 7.45£0.06 7.34£0.02
B4 7.48+0.08 7.48+0.09 7.39+0.03 7.32+0.08 7.47£0.03 7.41£0.06
c#4 7.49+0.06 7.55+0.14 7.52+0.14 7.42+0.10 7.47+0.13 7.49+0.02
D 241 7.48+0.02 7.56+0.12 7.56+0.10 7.46+0.11 7.50£0.11 7.42+0.05
E 21 7.46+0.05 7.46+0.03 7.45+0.03 7.44+0.04 7.42£0.07 7.41£0.02
Lac+mmol/L A4 0.94+0.25 2.04+0.79 1.76+0.49 6.30+1.41 ** 5.44+3.97** 2.62+1.28
B4 1.10+£0.41 2.18+1.26 2.60+1.92 9.22+1.87*% 11.44£2.22" 7.06£2.41"
cHf 1.70+0.74 3.08+1.31 2.75+1.00 12.10+1.18 " 12.33+3.78 " 8.48+3.74"
D4 0.95+0.74 2.05+0.68 2.57+0.69 3.30+0.86 3.95+0.42" 1.90+0.32
E 4 1.13£0.32 1.10+0.30 1.43+0.15 1.63+0.51 2.27+0.47 2.10+0.70
Hb(g/L) A 132.8+2.2 72+2.8 71.8+10.5 71.6+10.5 70.8+8.1 86.4+12.9
B4 131.6+0.23 69.2+0.97 74.6+1.02 74.2+0.58 67.8+£0.22 79.4£0.79
CH 133.5+0.81 72.8+0.50 77.3£0.24 76.5+£0.37 68.8+0.32 78.0+£0.82
D4 130.0+0.22 79.0+0.61 74.5+0.61 77.8+0.83 72.3+0.80 77.5+0.87
E4H 140.0+0.30 124.7+0.31 125.3+0.57 118.3+0.55 109.0+1.14 112.0£0.53
Het(L/L) AH 0.40+0.01 0.21+0.01 0.21+0.02 0.21+0.03 0.21+0.02 0.26+0.04
B4 0.39+0.01 0.20+0.03 0.22+0.03 0.22+0.02 0.20+0.01 0.24+0.02
(oFt] 0.40+0.02 0.22+0.02 0.23+0.01 0.23+0.01 0.20£0.01 0.24+0.02
D 21 0.39+0.01 0.24+0.02 0.23+0.02 0.24+0.02 0.21£0.01 0.24+0.03
E 4 0.42+0.01 0.37+0.01 0.37+0.02 0.35+0.02 0.33+0.04 0.33+0.02
T(C) A4 35.04+0.25 36.20+0.39 18.50+0.48 22.90+2.31 34.58+0.59 34.70+0.21
B4 35.04+0.39 36.34+0.40 22.38+0.54 26.22+2.64 34.38+0.42 34.58+0.42
CH 35.23+0.64 36.43+0.30 26.80+1.06 29.15+0.44 34.10£0.52 34.55+0.45
D4 34.88+0.40 35.95+0.13 36.53+0.35 36.58+0.30 36.55+0.31 36.33+0.15
E 41 34.47+0.32 35.83+0.72 36.30+0.70 36.57+0.32 36.33+0.32 36.47+0.25

.5 DAME LA P<0.05;A 4HE BALLK P<0.05;°B4HY C 4L P <0.05,
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YiH], A 4H<B 4<C 4 ( P <0.05) ;{5 HLAT, A B.C
= Lac (HHH & T D.E 41( P <0.05),A .B.C =
HIH],A 4H<B .C 4 ( P <0.05) ,B.C HZ A LG
Z 5 EHLUG 30 min, 54 Lac BUE A R G I
B.C 4l & = T HAWA A ( P <0.05)

R I

MR G TIRER AT B E DHCA ARJ5EH WL
IERIEZ — A B R, R SMEA S DHCA R,
R L IR iT & RN 5.8% ~28.1%, 1T A
A AR I R IA ) 1.8% ~13.6% ), [RIRAE
4 DHCA i B & RGP I EE R Z —, —
B2 IR AT ARG R i i A5 2 2%
A bEh B E R R AR | el A 9T R (KR
A B I 7 T R B T A 2R A R HE E S R B A
FAPY 5 —J5 T AR o] A5 S i AL ) R i A
BRSO WU E D RE A 25 — R A I A AE , I
LR AR A AT e — A IS AR,
BE AT AER AP 28 3 G2 0 52 I ke 280400 4, AT DA
IR S IT A, R —MEAR RS Y [l R

FE T TR 5 5 47 1 R SRS AR X TR AV YL 5 2 o
PEATIFSE — B WF 9T N B OGRS 4k
PS8 R T ok T A ST R SRR AT TR 452 0 AL
PN — 6 S EEHR T R FH e P 351 80 ok 1) 2% 32 ) A e ot
FIRCR ) 2011 4F, Waterbury T %3538 T K BUC
I 5070 A9 R AV TR 45 108 B A TR 1) ol 57, e R L &
18°C LA ML RAFAG IR A2 AR PRI X
SRR IR A G AR B R AT T — 8 R B 1) et 9 B
15T REFRCER
31 BAZIF*®
3.1 (EEFT R RUIKZH 2 3 i s ik oRn 25
SN kAL I, 2 PA] 25T 20 Jik AR A IR A Ak T — 4> A X
R AR TTAHE BT BRATY SR T LA IR A 8 43 DXk
PEATAEIL, IR B DHCA s 78 rp | R FEA &b F I8
MRS, R Ppal fy e i o 2 |, e P 25 s ik I AS e 52
2B DHCA 72, I3 A7 R F gt il i o Xl
JREASEBE ) ARSI A A B R B, 24K AR TR
18°C AR B, B it R AT A BH (8 i BBIE O AT A
T Bk 3 , Btk FH AL AR 5 2 TG i (00 D 4 R R
E MR BRI, LR B IEZ TN R AR R
F TR R R4 B 35 123 59 7 200 5 B, A48l K
SRUITZH 258 4 e il IR, FLA s A 1 OB Wi I
PRadFE; @ AT DAFEAT B B T A4 DHCA o #2, oF
FEA AR T 2% 2% B A s B AE B
312 REREEIFA S b RO R R ]

I RAZ SR /K AR A Sh AR e . H iR 22 SCiik b e
(1R 2R i A2 1R 7 A AR TRD , SR T, B 3 389 47 A R
FERIAKE 0 RCR AR SR B, AR S5 ORI PR
AT KRR L 5256, 380 A A5 TS R S 0 S
B 7= HE B R, R AT AR DL I A RS i %) 42 il K
BRI
3.1.3 WAk S R R R
L AMRREE, TC TR 5, AP B T I PR AR, 3
Jok A R R sl ik, kO T 2o 2 Je 8 Jok A 45 4 43 K
SRR GRS, FRRARR SR P ) A R I A A
B IR, B T RAFROR
32 FREESH MWEIRGRRE MK T W
IRARSMEIR A FRTF AR 4L, 30 min BYFE 16 o 72 i
LT DHCA 21K Bl Py R TE 8™ 9 Lac 13k
L, TR ERAIG, Lac 0 BEAIG, 3 A — 0 1T J2 B T
RCTR T AT 3 R AIG B A () T R 3 B HLAAR 1) PR AP A
. B2 HAET- KB, 45 DHCA 410K B0 I 35 B
i B, 2 BRI B SR AR A5G, B C LA
ORI AT P12, % 8T e BT e IR
ZAETT Bl LT BE B s R K, AR Pk &
MLRAER 5, 4 DHCA A3 1 AL R B i AL
Je 45 AR BRI R 34 ] PR 4 RE, {2 DHCA 4541 1M
FEARXSBEAIR, 3% v] -5 R BRI P9 I A 95K 1fn 4 RE
BPEREINARC
33 SRV AEGRE  ARLE P 4R
A2 SR A SRAE Sy IRl 1 S0 AR, (R R R
SRR LT PaCO, T I, pH T = B 0 1 i
BRI, B S SO SRR R RO, R — 4 fk
T N2l AU TR A AN Dk i iR 77 480G, o] AR B8
Eerp R IS AE P Y PCO, A1 PO, 16438 Y75
il AH SRk 07 B0 1k 48 5 4 57 CO, M
&, NI 8 PCO, BOfEhRIE S A,
SRR, AR S B0 R D A 37 K B DHCA B3 A
DAFE AR LG, 2B Al R b T 5 4 Bk 1ff F Rk
A JF ELR B PR B 7 (8 , 6F TR G AN [ il B DL &
HAFHR KT DHCA XF & HELF R A & B Y

S 3k

[1] Ballaux PK, Gourlay T, Ratnatunga CP, et al . A literature re-
view of cardiopulmonary bypass models for rats [ J]. Perfusion,
1999, 14(6) . 411-417.

(2] ZRBE, vk, X, 45, B R JC I 79 78 R B4R S MG PR AR
rogisr (], P EARSMER R, 2012,9(3) : 171-174.

(G55 115 )
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- A EST -

e B SMIB R 5 14— e AL R 5
PN 5 B R 2 1125 A P 5

BEAR, IR, B, 3 M

[(WZE]: B8 BT KEARIMER (CPB) J& I e 4 Ak Bl 176 M 5 /0N i 66 5 4 it &0 356 o 48 10 28 Ak % A 56,y i
W] CPB J& WA Zh BB bl 3 09 & AR DL SR AR IR . F53F (@R AU MEETE 5 SD KR 40 H BHLA- 4 CPB 41 (n=20) 1
BFARH (n=20), 55 H 10 RAEAEHXTIEA , A KB CPB BRI T HR R I T35 I 245 UG BUMLIBAR A B /N L 8L AR, 43
G BE I R M2 — e SR ARG 1, o A A O R T RN R AR A AT 0 R R e (0 v 2 /N L U2 KGR 1 L IV B e S
B T T B e A Bl R B i Ak HE AT Ge it i, S5 R CPB 2Ll 2% -p e S0 A G e B BT AR 4 A0 AE 5 X HE2H (5
ERE (P =0.018) s SR Al Ak s CPB /N AL 21 2535 8 1 A IV B SRR 11 2838 R B, B R R I RS v, 8 1 R
BT 2, P i I AR TR TR AL RE 5 X5 R4 ; CPB ZH/N R s T Ui fi | T 280 g s ) HE 51 25 BLAS A, T 28U e o 2 1
., BB TR CPB /Mg A 2R IR TR 400 3/ TR T AR IE 8 X FR2H 22 (6] O dm 3 22 5 o Mk Il 00 B2 AH DG 43
450 CPB Ja/NA R ERE R 1 | VAU IR & i SRR A0S i e AR S M 2 W M A, S5 CPB R %
R A AN T 45 LA 2 T B S S5 AR 2 A B AR B B I e F M E N R 2 —,

[REIA]:  RIMEI; K 4USMERT ; BB b

[FESEE] R654.1 [ XEAFRIRAG]: A [XEHS]:1672-1403(2013)02-0111-05

Study on the correlation between plasma diamine oxidase activity and the changes

of extracellular matrix of intestinal mucosa in rats after cardiopulmonary bypass
Shang Hong—wei, Sun Sheng-bin, Xiao Ying—bin, Liu Mei
Department of Cardiothoracic Surgery, PLA 254 Hospital, Tianjin 300142, China

[ Abstract] : Objective
trix (ECM) of intestinal mucosa in rats after cardiopulmonary bypass (CPB). Methods CPB model in rats was established. 40 SD

To study the correlation between plasma diamine oxidase activity and the changes of extracellular ma-

rats were randomly divided into CPB group (n=20) and sham-operation (SH) group (n=20) , another 10 SD rats were taken as nor-
mal control (N) group. The plasma diamine oxidase (DAQ) activity was measured by spectrophotometry, and the ECM component
laminin (LN) and type I , I, IV collagens of intestinal mucosa were measured by immunohistochemsitry, radioimmunology and picro-
sirus red stained respectively. Results The plasma DAO activity in group CPB (1.817+0.359 U/ml) was significantly higher than
those in group SH and N (P=0.018) , while the contents of intestinal mucosa of LN and type IV collagen in group CPB were obviously
decreased compared with those in group N and SH. It showed that the epithelial basement membrane of intestinal mucosa became thin-
ner, partly ruptured and even disappeared by immunohistochemistry in group CPB. Type I and III collagens arranged interphasely but in
disorder in group CPB, especially the type I collagen was significantly decreased. The collagen volume fraction (CVF) was significantly
decreased in group CPB compared with group SH and N, but there is no difference between group SH and N. The changes of LN and
type I , T, IV collagens in the intestinal mucosa in group CPB were significantly negatively correlated with the activity of plasma DAO
by linear correlative analysis. Conclusion The contents decrease of the components of ECM and the disorganization in intestinal muco-
sa were the important factors of intestinal barrier dysfunction after cardiopulmonary.

[Key words]: Cardiopulmonary bypass; Rats; Extracellular matrix (ECM) ; Intestinal barrier

Fn i 5 B e 41 o RE RS BHL L iy N A 3
W AT R F T R AR S E
R RAE R 0 —Fh 5 R FIDI B S, 1E K 1M Joe P

{E& B, 300142 KA, 425 254 R B O I ANE (7 72
PN 400037 P A = 45 BE R IR B I B0 I
BHMBE(H it X))

AU e A B Bt S22 5 R A= 1 5 B A ] g
W, B 5T % AR SMIE 2R ( cardiopulmonary by-
pass, CPB) A5 301 BRI ATt 301 285 R e o ) e ) 46
F eI L CPB i [ YR SR e AR G M R I
( systemic inflammatory response, SIRS) /&4 & J& )
FEJFEHZ " AL (extracellular matrix,
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ECM) 5 I 52 20 B AH B AR F R0 e dh s 2 5 &
A EE R M CPB 515 B i 255 20 o 05 T
AT B2 B B B D e A2 10 VR R 11 240 i 2 I
fit, {H/& CPB 5 &5 ECM 75 1k K HAE i 57 i o)y
e IPE IS R, AR5 BAEWES CPB J5 1%
RS b B FE R 2R 1% B 1 (laminin, LN) IV AUf
JEORITE] R T TR e D) ol S 5 s AR Ak R S
1 5 B Th BE B A O AR M, M IR CPB 5 B I 5
B4 1 A A ML AN ER &R CPB i 8 55 B s A b 4
HESZEGARHE

1 #R5FEE

1.1 Xk & CPB #EA 5],

111 sy AR T 15 g SD KU
B =R K2R sh ) oo FR A R 350~ 500 ¢
ARHT 6 h Z5EK,

1.1.2 4R CPB R EUM % (J}E polystan
A/S, Denmark) ,FCEREILE NE 4 mm, KL
FARE A A P8 (R 0.10 m®) RIS #2815 h 74
TV BRI A A F A2 5 AR dE /K A (Sarns, Ann
Arbor, Michigan, 3¢ [E ) , % Ui & 18 i A 9k 24
B SER OGS O 18C — IR #R Ik B4 & £ (BD Inti-
ma— Il integrated catheter) ,~F-3J 3l ik (MAP) Fi5))
JKHE AR 48 O 24G 19— UCPERF DK P E 5T, 20 ml
TS AR 2% . 22l ek s HF I
W MAP 7 #2818 DLl i 208 1 5 o B KA, 1R
JETHIE AR, KEHE h 8 S 2ILEEE; /D
ST ML A TR 22 PR 7=

113 Wise Wit 25 ml, iy SHri i e Rh R B
MK 10~ 15 ml M5EZ 6 ml FLEMAK R 4 ml 5%h5k
FREEN 1 ml 20% H#5EE 1 ml FFZE AN 300 1U/ kg,
1.1.4 FARFE  AKHET 30 min FTFEE 0.03 mg/kg
B ES, 10% S5 MR 10 ml/kg 168 7 5 R
P, TFA I AR e AR i 5 BB, R R AT B R S S
BEER L, KBV, WAL A SR R
21% ,FEWZ B 4 60 YK/ min, WLy 1 2 2, 3 < &
16~20 ml/kg, ZAMBLEN KT A 24G B B
BRI 2 P RS AR B ik SRR K, S 4 L
253 77 e B Ik 48 S 2R 44 300 U/kg fifi 42 B
R, R 24G #5 kB3 8 5 2 22 5 8h ki 47 4
MNAE RS IKRE A 5 2 2 S KO 18G ik B8 B 4T
I E B A0 A E NS IKG RS . SRR
FRURHE T, ST AR I E T R 29 R 35 ml/ (kg -
min) , B ME 2 90~ 120 ml/ (kg + min) ,FII3
oM (85.0£12.5) ml/ (kg + min) , B H 4G5 15 11
WP AL B IFI 424 #e LU (Fi0, i 100% ) , i
EEMEE R L EARE 0.8~ 1.0, FHifidfd

MAP {#457E 60~80 mm Hg, ¥k 5E o BT IRZ
W% 2 24 32.0°C, #5360 min J5 2 HT 2R, HAIR
FEILFZ) 37.0C J5 45 1F CPB, R E WA, 5 A
TP ARE S5 RS IR AL, B AR (75+9)
12 %%aw PSR CPB 4 (n=20) [RTFAR
ZH (SH 4, AU AE 4 AL A7 40 B 4 AE, R, n=
20) FIEH 4 (N 44 ,n=10)

13 AFAGRALIZ CPBLHJG 2 h LAYy,
TCH S T B 22 158 DK I 3 25 10 2% — 70°C PR A7
FFIN IR M E S em BB HEL 2 em, T8 BRAE
J2 IR AT B L VI —T0C ARAT ;55 B B 2
em , VERR LT

1.4 F5AFME  FRIRAE AR H ST IO
P RE ML 2% — B AL B ( diamine oxidase, DAO) i
5 BT CPB {8 FH B I 98 5 8 T 4% 48 A vk B 1) 52
i), FH AR A SRS IE A IEAE = 1000 52 {8 % 37 AT 41 40
JHEZE (Het) /2 B Het, O 2 500 % [0 i 41
2150 LN IV B JE i iR e B R
B 2E RIS P, $ U B AR B, e A A KR A 2T
TR R Y2 (0,10 73 AT I 440 LN IV BB T
TR e i e e i O Jb e T T DL T 28 fie Dot S 21
wefn A S A, >R H DT2000 AP 28 EIMZ
SYBTEREE V2.0 SEATHT BT, TT /N BE I S 2%
T H ( collagen volumn fraction, CVF) , CVF = /Mg
755 P52 D T AR/ T 000 A B A T AL, BT AR A B AL 5
ASPLER I £ O 41

1.5 %t I8 IR bRER (xs)
IR, R SPSS11.0 GEit R AT I L REAS ¢ A 2K
PEEIE A A, P < 0.05 A BEFEER.

2 & R

21 HmE DAOFEMHTWL WE 1,
2.5 *
2 -
- 1L.5F
£
2
= 1 'I’ _|_
0.5 l ]'
0
N4 SHAL CPBYL

i S HABWA it P < 0.05,
B 1 g sl DAO WM
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22 DA IN AN AKREL O HBEdk
SER R 5 XA L, CPB K B/ g B 2
LN IV R SR 3 5 T F, [ e i AR 3, 3
YW G WLIE 2, 3, @ i O e 2
RBRKEVNAFEBELI L1515 )2 LN RV A fi Ji
FRAE CPB G W PR, B TR MIEH
AR, VLR 4,
23 MmERT MAKRERESEETL KBRELF
R TR e (0 P PR ' 8 B I I D M 25 R L 1B
Xof BRI T AR 2 /0N 286 P e e 0 [ e 2 41 kL 4/ e
Fvh T AR (2r e () | TR R ( 4ga) AH ) HES)
W EEE, BARINCPB 4 WAARIR M YL
B gD HES LA Ar v oy T AL s>
B, L S,

5 IEH X BRI F AR 4L LB, CPB 41/Min 4
U RE I e 25 FR 43 00 b 9 /b | i AT AR 28
IEF XA Z T 25, WK 6,

24 AL ECM EALS g DAO EH ey 48 K04

LR NE KA BT 45 5 CPB J5 /N B IR 2 R %
M VAR R i N R SRR 85 1K
DAO VRS B ARG, K 7,

N4 SHZ CPB4]

i S HALPA L P <0.05,
6 SEEZERAS/INAZEIE CVF

2 NHREALZ R

Ngﬂ ' \ SHZL
3 /NHEEREIV B R 31k (x200)

3R IE (x200)

o FOIRHERT

Hox 2.5F *

CVF (%)

901 257
o
70} —+ ~ 2r
< 60f . | 1
£ ok t!::ol.5
0 £
E 40} ® 1F
= 30} =
20f = oosf
10} -
0 0
N4l SH41 CPB4l NZH

SH4H  CPB4 N4l  SH41l CPB4L

E S HAMBA L * P <0.05,° * P <0.01,
4 SIISZETCRT LN ANV R S e s
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N41 SH4L CPB4
5 SLEESHU NGB IR LT YL 5, ( x200)
2.4 2.4
~ 2.2KS 2.2
£ = o2.0f E 2.0
~ ) joss]
= = Lsf o L8
2 1. 6| = 1.6
a <<
1.4} =2 1.4
1.2 hd 1.2 . .
45 50 55 1.8 2.0 2.2 2.4 2.6 0.8 1.0 1.2 1.4 1.6
WHFELNS i (ng/mg) CVF (%) TR IV R i )55 . (ng/mg)
7 JAEERE LN VAR & & CVF 513K DAO 31 &
S FESME I DAO I PEAR K S Lz B BCRAS | &

CPB it & i v = o3 A, AR AR 1 &=
B A I LA ANAE TS I 5 1L R SR s,
b CPB i B MR AR, B A TR AR ARHE
TERAS . CPB I fiz 18 5 [ Dl BB & <2 B IR 5 17 1
A R U R AT O, ol TR R 0 I 4 A ) <
“300 i 2 e ML 7 ( countercurrent exchange mecha-
nism) , BV K DL # 07 Uik A 986 8 Bl
EAT RGBT, 1 MBI E 0 AL T HENTHE
TE /N 3980 5] 305 3 28 45 ML A e 2, DA T s 248 5
T AZ BT T 286 TOURR 2 Xof o 340 it A e U
e ZATH AL, WHE & B CPB 5l I & 4
Py L LUE IR R NGRS B K I FIRIRSE
%, [T 2R A S L PR 4 R i R ik L 4 i
R AR EIRAE BRI R E AL BT, 45 SRR
CPB J5 1 - B 40 7 8 1A R 200 v B e A e, 2
T U B R D RE S AL B W BT A DR IESE I b e 4
M8 127 CPB J5 i B B 2 AE 0 3 e 2 AE
JAESTAEEXE TN A B ECM 15325 L 7E
B D RERR A & A= v AR T AT 50 6 A 41

DAO 2 A Wi 7L 3l W W 2 B b 1 98 =6 200 i i
Fh BA S SR A B . DAO ANMERERS [
B i 285 B s R e AR AL 1 R T L e o T )

e/ N et RSEAT LA 5 5 ) S 0 e AR A0 o g AR
fdshR 0 AR SR 45 R R . CPB 4112 DAO
TP T HEN CPB JE B s R g
FFEEIIREC 225240,

F ZRH 1 1 40 L 35 P T 5 R 48 s 21 4 2 [
[ T2 80 14 S R AR Sy 2 I R, ) 5 GBS ) 2 2 1l 43
& LN VR JE R R E 2%, R
AT ECM, & & A 1T AR £F 48 LN Al
LR E A, AR TR T B A R
HERAEEERSL A T E 5 20 5 TR L 2
B P S s . ST 3 B SL I A T LA 5 1
Fe A0 Bl 5 i 20 A 1G5 RN oAk, P 7l N B B
(1) EE B R N T B AN RN R R 45 44 5 T RE Y 5
YRR ETE, WA ECM 5 1 Kz 40 i 2 8] (4 41
HEMREBRGERBEEEZNEZRNE", AX
ECM X} 1 5 B D 6 14 52 i) T LA LAR 5 11 2% 1
O ECM B0 5G4 551580, & 41 i
PIAAF R SR @ A ECM R4 T,
N0 780 fo 55 ik A8 A mT 5 75 i 786 66 10 T 38 ke A A
b, WA R E NG L BE RN 45 21 2t AR 2544
KA AR 5 D) R B A T AN A2 3 a4 2 A A o T
(R IEE A% 345 J 5 B ) R A 400 58

AWFFEFREA CPB J5 K BN b IR I B 3 i st
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LN FIIV i J5 3 ik W S a2 | SR8 e i 11 B2 o I
ayshan, BB ECM A T LAY It i) B At 3

&

i N, CPB R /NAREEE LN IV R 5

CVF 53¢ DAO #EdE S B & A E, Hd LN
FINIV 755 J5 4 8 55 1% DAO & HEAH G o b 2
/R CPB JGIAZEIE ECM 4% 4 2 T B -5 45 H B3R
WG EE I REIR E N E BN R 2 — AR5 Wi
DAO i P X T 2 B Ty R W Fn A b B2 3L

S Xk
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SUMO AL 5 FE AR IR A5G BRI ORI AL ) H ) Bt 5 7k e

oM (L), FRFE L A(FR)

[ R$EIR] -
[HEHZES] R654.1 [ XHEKFRIAFE]: A

WAL IR S G (deep hypothermic circulatory ar-
rest, DHCA) 1Ry —Fh & 24 (IR SN g PR B AR N H T
SRS DIRBTIR RIS TR, H i 2 h SRHEE A
PEALVE T JC i ) AR EY . {H R A DHCA 75 2 58 4= fH
Wral bk I , PRt , 25 S BUR FH R S5 & A AN R AR BE Y
— i EEUK AL T e R R ARG
FERhAREL AR IEE RN P XU RS, A
W RW], DHCA J&5 — i P A A B it 28 D) R e
BB 2 A R 1K 8% 1 9.3% 1) | M I, DHCA 4]
G R A8 R 105 P A 4 F F 5 1A B RTRIF S ) A
Mo ARG MIPLEHIA I FE DHCA oo F2 H i 1 i FH I
VG A AP R I b 2 240 L 1 e A R A IR S R
PR ALY ATP FFE , (H H 3 40 AL ) R 4 50 42
AT A o 2 W 7R IR S i K i 41 2 &
PR A SUMO 1k ( SUMOylation ) #75 , Jf-3E 52 SU-
MO AR 7 7T 3 5 P2 20 B 0T St a4 45 405 1 T 32
PE L SUMO Ak 5 J2: 75 -5 T B A Lol A i 21 21
P2 A L 1 00 23 ILTRITAR OG5 22 & 1y Tz 6
T, PR SUMO fL i35 5 DHCA o i £/ 47 L ] Y
Tk AT LR A

1 SUMO ZArEiAFfo 3

SUMO b 7 2 — Fl 5 X #8211 19 B0 335 ) A
49, SUMO £ H (small ubiquitin—like modifier) i 11 3t
T i 45 A 2R (1 L 22 0 VR A R
N, FEAR M A B TR EEAE A, A 1996 4R
AR SUMO-1 5 H LR, B2 & 8L T SUMO-2,
SUMO-3 F1 SUMO-4 &#H ", SUMO-1 X #Fk K
GMP1 ., UBLI . PICI ., sentrin fil Smt3¢”°™, 4% 7 &
11kDa, #5745 4TI DNA RUE S e (4% 220K 56
I RAD51/52 | SUMO -1 A9 3 fig 42 % #% 4L

BE&TA . ERARFFERLE(81270384)

P& BAL: 100037 Jbat, [ B2 Lo B b at b B =
FLAMO ML S BEARSMIEERRL . [ PIMIS (7RI 1) ]
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GRAGIR IR ; i ff37 ; SUMO 4L ; SUMO & 1
[ XEHS]:1672-1403(2013)02-0116-03

#E 1 ( Ran— GTPase —activating protein 1, RanGAP1)
AL R SUMO FRIE 7' ) SUMO-2 HH X
PeFR A sentrin2! Smi3b Hl GMP #H %5 11,
SUMO-3 & 4 X R A sentrin3 1 Smit3a'*'", SU-
MO-2 1l SUMO-3 & HEA 97%M [l AU N Bt
3AFRIAN, PR BT X s —F 25, Wik, —
H RN SUMO-2/3 EH™" ) {H SUMO-2/3
5 SUMO-1 My[RIEME HA K2 50% >, SUMO-
4 WA ERTR LT B b S
T SUMO-4 8 A 7 25 [F] 45 46 1) S B3R A — il
IR R A HA S G 8 AL & A Dhag, H
AR E e

2 SUMO LiATHE S SHEETE

SUMO & I 7E SUMO b7 128 &l fe v g o
It SR IR I M TR B TR B 1 B S B
SUMO #5525 [ i ( sentrin/SUMO—specific protease,
SENP) B9 ], & 85 11 C o 1) — & 3k L BR AR, B J
Z0H0S E1 TG AGEG IS A AL SR B ATP AR 14 i
Fisd, 151k T A9 SUMO 2 i ad SUMO iR 5 it
TR ME— ) —FF E2 25 & i Ubc9 112 bt 24 R 1 1k
{5 Ube9 454 il B3 iE M SUMO &
R 24 A, 58 SUMO L3, SUMO b4
TR R SUMO & i SENP A, ff 25 5
) SUMO 1 X AT AE B S E A4 6, X2—
AP sh 2 AT g E R AR

3 SUMO AT HENEREIE

SUMO L3819 1 i3 ¥ 2 ik Ak e i L A
020 A ST T i R e 53 A AR 4 A v S 3
HEAEM XIS R 8 B P DI RE
R FRED A B S EE , SUMO kiR 5 1Y B 5 15
Wi T ARz Rk CWEfk WAL | P kA Rkl
Sl e R R N - S Y 3 T L K (B
FL13.18] i
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4 RER S SUMO XA BisiE

V2RI A R 383 AT 5 2 SUMO fb 3Rk i
HAhN, COS=7 4N (AEI &R B 4 ) ZEE EIRES
B RETFE R SUMO-2/3 5 [, {H 24 H A2 B0 3
CBERGB B YE R B, S 30 SUMO-2/3 Ak 1) 35 3hi 84
TEIT A 2T B R TR R R P R A
HF 1 25l 5 SUMO-1 & 454 T 2 298 i
S DL HUAR TSI T 18 DNA Z55RE 7, 16 (L0t
PGS0 SRR SUMO Ak i T35 4 35 2% 4
AN 5 2R R] AP B %) 306 1 4eCl 3k Bl B
TELEE R B2 454 Ubc9, 3 SUMO-1 F1 SUMO-2
ZEG AR IRV AR Y TR B A T S 5 T3
e —mi ey, il SUMO 2 F1 1/ SENP1 i 14, BH. 1k
SUMO Z5A MR RS B 4 5 i TR Ik
IR ) A Rk v NPT S8 SUMO 256 8 H
WER KRBT 5 DHCA UM 56 1Y 40 i 54
Ay H e i AR

5 MRS SUMO X BIiEE

A 2 E AR B P A A IR AR A R AR S b B
ORI | ik A T AR AR IR S 48 2 1 S e
T3 & B0, 3l R 20 2 B R 43 IX 8 R 1
SUMO fL 7K Tt &, £2. 4% SUMO -1 1 SUMO -2/3
b, IRl R4 Ui 25 SUMO 28 A Ak /b, H. SUMO 1k
R E— ) —Fh B2 455 Ubce MRIETHE S
SUMO /KT b —8, KR FRS5 H5 , SU-
MO 45626 [ ok 3 B R B, 4828 SUMO fb
KMt A BHE B R Zhao i ¥ 1T
Hi b B A IRABE TR | IR 2% B0 T i 20 23 SUMO 1Ly
ERIAEA

/1 ) 25 AR A (oxygen/glucose  deprivation,
OGD) J& — Pl 25 {4 1Y I M ke ot 14 A2 Y | 5 24 34 AE
OGD H AU 3l o fff A B B8 # 28 B 40 i 9
(SHSY5Y) 4ififLf%) Ubc9 i ik, & B SHSYSY 4
PR OGD Tiif 52 14 BH i 34 5% , 1 Ubce9 J& SUMO
b — ) — B E2 45 A Y Lee S5 XF
SHSYSY ZHAH OGD M2 W5, IR A 3L 1 AH TR i
ZEHL SHSYSY 4 i SUMO Ak % 7K S e 5 1 Hi
OGD i 221, Lee S5 JF MOM AR Kz J2 1 2220 i
HEAT I EBEYER OGD THALBE , & B FUA P 3 1 K fisi
Fz J2 o 25 40 ) T EE ) OGD 51475 1 it A2 4 B 5
1WA AT UL B R A0, SEI A & B SU-
MO-1 k& ik v #4658 SHSYSY 4 il % OGD ) ifi
Z e BRI D R SUMO -1 fiff SHSYSY

YRR B 52 OGD 403 3 Xt A i Bz J2 2 4 e AOAH )
ML B 25 R ARARY  Liam 55 & SLiE 47 IC 8405 1)
OGD AL PR , 4 g %™ 5 /9 OGD $it 493 fh it 32 14
P, H SUMO-2/3 fL7K A

Yang 254540 /0N U0 357 3 30 Koks - 38 3l bk e
% 30 mm Hg LAF, 4ERF 10 min J5 2547 ML 37 P
TE . 7 ST A I A B a0 A AR e e TR, K R J2
3 5 41 21 SUMO -2/3 Ab 7K F- B & 7t i, A i B
SUMO-2/3 ¥R FEMRFAG . Sl FaE M5 E2 45
AT Ubc9 B 75 15 T 4 83 A5 728 Ak, (B 78 Kk
P R BHEBRARY 7= AR X AP G T BE A JR R
FEF G R 40 SUMO-2/3 A K ETHs, M T
SUMO 4k /)i 25 3 B, AT HE T SUMO fk ik i e
— [ —Fh E2 254§ Ubc9, 3F-3E SUMO Ak 1 BR fhil B
K5 Yang Z BiE AR T A, Wi A S
Jeakb ik e afn, SUMO Ak 32 35 foe B 8 %) 358 45 7 TP 2
J2 A5 T 0 A v 2 ok Sl i X dss Ak 1) b 22 A,
YRAR IS SUMO Ak B 2 38 Xof 4o 28 400 it EL AT
FYEM .

6 K25 SUMO kL RyiEE

Lee %5 38 ot RIS HbAR L, SRAFHAIR 7 24°C
K BLPAAl IR S5 F IR AT H B SUMO fR iy i ik
A 2 I R R AR IR PR TR I 8 4 i) 4 o E
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T SUMO-1 1k (HF IR AL% SUMO fb 32k & A T4
AR SHAHEFT OGD HA5 AL FE T HEAT 30 min
4°C [ TRAL L v /b 54% 1) SUMO-2/3 fh3ik, If:
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L5 LTIk, SUMO AL AY i 2205 nT 1 o i 22
240 A AR TRLPR 285 6 e i P40 £ O T 52 P T e et
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YRR ORI VEHT, n] BEZ R oK DHCA ik O 4 (1 it
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PRSI R i 585 B A AE S e i A 28 Hh Y 1

EOR(mR), A H(FR)

[  RIMNERE A ; 2Pk 2
[HESFEE].R654.1 [XHEERIRAE]: A

2P Jili 2 € (acute pulmonary embolism, APE)
Je N TP B A IR AR 5 S Ml 2l [ | s 90 A o
ARl PR S A BREE G AE . 75 S8 S P8 7 L K i
EZER I R A BE T A A0 L B P o 2 3
B2, RZIAIT I APE JET- SR ik 30% , infETS
B 12 W AT AR YT, JE TS LUF 2 2% ~
8%, Wifec APE MR WA YR YT KIS0k A
FAFE—20 & MR ERS , TR SN 45
( extracorporeal membrane oxygenation, ECMO ) 7E llfi
PR ATy APE F8 5 S HURCRT B S35, s+ it
Bt fiv, FAE 1976 4F LA i ECMO R I1i6 J7
APE HHRIE " ITAF A B B2 HOR ) K |, ECMO
& APE Il RIS FHIZAF S

1 APE HUyRIBAEZFKTT

APE — HLUR A= | il 20 ok 87 s 1 2, il 3 9 > 5
HRIT , 5 AN RV R B (14 1 37 5 7 2 FDE IR T RE B AR
R AT AR AL I PR G B IR B A3 AR A
JEARIE M4 PR 3% ZE R L 30% ~ 50% )
AR IR B0 ) 2E U, KRR/ 52 R ke AT DA
SEERIE T 1457 BH ), 8 3 A7 0 T RE AR A2 I S
K, B DY 5K, A D B EF IR R R T, 5
A0 3 S RESK 3N, A0 ERE SR, 80
O E BRI, A7 IR DI REREAR, A 0= K2R
Bt A, ) B 1) 220 2 MR M B , DA T 5 i 4
PAEEINE A4, BRI R & WK ek 4 5 P
JE, 2 R N IRTE e E BT,

1E APE ZAERE, IR R 22 S SR SUfE /9 7
AT D R R S S0 ARG B A TR A e Ik
SEFNE T B 76 B AN A PR, MR T X 3R p
A8 L 0106 i 14 e 9 9 X 5 | 3 /< — ML 3 L 9] 4
P 2D AR s 96 = 2 — R A

TEFBLL: MR 907100037 b ut, BLAMC i 45 B B 41
IR
BIWAEE: ', E-mail: fuwaicpb@ mx.cei.gov.cn
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O i s 8 v 22 5 R B B30 FL 2 R O i, JE 1A 1 2
IR, B0 H AR AU

2 APE B2 ET R IBITREE

APE HIIfi K 2 B0 0 e 2 55 51, 2 Wi (E A
B, s 0 5 ) i — P W ) W — 1% 1l = BXAIE 1) APE
F/NF 1737 Ml PR BN B R A %
M M R R R B APE AT REME, X
FM5E APE (185 I PR B I 1 0] i8 35 647 e
a3 I DR Ry BOE A it A 2 5 R TR SR R
BN AR I AR A 0 T REAS 42 Bt UL 9 B
PRI B E AT AER 22T, 2 APE BE
PR ST FIRE SR A I (040 <90 mm Hg B Ifil i
fi£>40 mm Hg 35 15 min LA_b, 480 B A O AR
H AR M A BUUIE ) T2k & fE APES

APE (5 BLVG ST 7 5 AL 45 18 i 48 5 1 254
R 235 DL VR A AGRIT ANBHEUR D
f& APE 2 BUME v i) 2 S0, T BRI IR T R
W, 7 H A2 AR IR YT, A2 W RV AR A AV R
ook SMBHEURT  RE APE BRE, A0SR E LA
7RI B AT S it — 2007 S th B A A fa ks
ECMO 7]y APE & 2% & HE AL B S FF, P+
W, gEReE A AR R E

3 APE 2ENHA ECMO HBIHRIELIET L

B APE BB UL 2 1 AR R ) 32 2 i A
Je AR B IR R A7 DI REAS A TR A M IE , 24
APE B EAH ] ECMO $ii BT, B35 W Ik ik 51 A
ECMO 45 i i 3 X 40 4 05 I T i vk
AP i it 37 22 0 /0, Jili s ik R 7 0 A o0 67 A o
1%, A D DI REAS B B S R MR A A it 2
(RS AL, A Ak At AR AR EE | B S LAE T U <
T, o3t 4 B 06 IR E U, PR UE O 5 RN IR I AR
Y APE SN H ECMO B H (9 % % B 45
OIIRE S PFIE T RE , O BE RS 2 RS, & 5
SN Bl 7727 b e AR R R RS, o R
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Bt — 2R NLE
4 ECMO B APE ISR MN AHIMSHE

4.1 ECMO /£ APE & &8 Fem A G APE
SRR A A SRS AL AR IR 52.4% ,10% 1
APE BEE T RIGE 1 h LS APE ¥ k4=
PRIE S0 TR 5, T 55 HR YT e W sk A 2 1t
—HBMEGRYT , S AT AR H R AR AR
W, RS & 45 1 ECMO &R Se k47 e 3 15
T R E A, T LLAE 5 min Z N SR EC-
MO i oA H 3 PR 57 G 37 ECMO K A8 Sy mf
RE , AT PR S G I R Ay, AR R S T
HE— LIRS At M AU HREE T 21 B
5 ECMO RGO IR PEIR F R B35 o 1 44
o APE B E I HAFTE, P& %% Kjaergaard B
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