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Effects and significance of cold autologous blood cardioplegic solution on energy

metabolism of immature and non-cyanosis congenital heart disease
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Cardiovascular Center, Shenzhen Children’s Hospital of Chinese Medical University, Shenzhen ,
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[ Abstract] : Objective To study the effects and significance of cold autologous blood cardioplegic solution on energy sub-
stances of cardiocyte in infants with non—cyanotic congenital heart disease. Methods 65 infants with non—cyanotic congenital heart
disease were randomly divided into cold xenogenous blood cardioplegic solution group (group A, n=32) and cold autologous blood car-
dioplegic solution group (group B, n=33). Left ventricular Tei index, left ventricular ejection fraction (LVEF) and heart index ( CI)
were detected before operation, immediately after operation, and at postoperative 6 h and 24 h. Tissue of right auricle was taken before
the aortic was clamped and 30 minute after aortic clamping removal to measure the levels of ATP, ADP and energy reserve (EC) value.
Results Tei index gradually reduced after operation and at postoperative 6 h and 24 h, and it was significantly lower ( P <0.05) in
group B than that in group A at each time point. While, LVEF and CI gradually raised, and were significantly higher ( P <0.05) in
group B than those in group A at each time point. 30 mins after aortic clamping removal, ATP, ADP and EC content reduced signifi-
cantly ( P <0.05) in the two groups, and those datas were significantly higher ( P <0.05) in group B than in group A. Conclusion
Compared with cold xenogenous blood cardioplegic solution, cold autologous blood cardioplegic solution can more effectively save energy
of immature cardiocyte, and therefore is more beneficially for the recovery of patients” cardiac function after operation.

[Key words] : Immature cardiocyte; Cold autologous blood cardioplegic Solution; Congenital heart disease; Energy metabolism
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R2 PIAHTE] SAEOZE Tei 388 LVEF K C1 B LEES (n, x#s)

st 1] 2151 i Tei 1850 LVEF(%) CI[L/(m? - min) ]
AHT A #H(n=32) 0.5120.07 53.71+7.89 2.910.31
B #(n=33) 0.51£0.06 54.13+8.04 2.94+0.27
i 0.59 0.45 0.22
P1H 0.56 0.65 0.83
A R %] A #H(n=32) 0.47+0.04 41.85+10.93 1.93+0.30
B #(n=33) 0.44+0.03 49.42£10.26 2.27+0.36
! 3.60 2.07 3.12
P1H 0.00 0.04 0.00
ARG 6h A ZH(n=32) 0.45+0.02 43.59211.19 2.56+0.37
B #(n=33) 0.39+0.02 50.27+8.30 2.88+0.26
¢ 11.44 2.05 3.33
P1H 0.00 0.04 0.00
RG24 h A ZH(n=32) 0.40+0.03 49.62+9.35 2.37+0.65
B #(n=33) 0.3420.02 55.84+7.53 3.09+0.35
¢ 9.01 2.22 2.71
P1A 0.00 0.03 0.01
£33 P TSNS AR B LA (n, xxs)
st ] 2151 ATP ( pg/mg) ADP ( pg/mg) EC
F 3 BKBHKTTT A #H(n=32) 0.090+0.027 0.156+0.071 0.69+0.06
B #H(n=33) 0.091+0.036 0.154£0.057 0.68+0.07
t/ P14 0.60/0.55 0.67/0.50 1.23/0.22
FFKIF i 30 min A #(n=32) 0.041+0.019 0.067+0.028 0.31x0.23
B #H(n=33) 0.062+0.022 0.0890.031 0.45+0.26
t/ P{E 3.00/0.004 2.99/0.004 2.33/0.023

JKFFT 30 min J5 3448 3 2 Jik BH Wi AT & AR ( P <
0.05), H B #H# A 4155, 22 57%A WM ( P <0.05), 1L
#3,

R I B

OWURPE ECC ARSI e 8, B FT#E 22 L
ECC ARl R O LR I i K2 55 F Ak
No TS5 RAEAAH, B ILO L R & B A, &
BRSO JULAE O LR A 35 5 %o dle . ke 4 1 T 52 7
TS B 300 LA 22 57, X6 e I P 9 3 O Al Uk,
ECC g FH O U 4= 9 T LA 1k | 3B B 0 336 55 00 L
S i AN FRE A, A EE P R 2L
WEATFLRATS LA G 04 S AR ¥ A R 3 . ASBIFSY
A 3 R 52 2l AR O WL RE S AR RO LA 493 1)
SZMA FE AR A AR I R4S 30 15 S A V%t 52
P25

AHIFGT 2 B BELIT AT R 2 1 RE B AR I 48 B . ATP
ADP H1 EC %A &M 2257 ( P >0.05) HAE F 3k
T 30 min Jii, P40 LA 2L ATP . ADP #1 EC
R AR, R S KT US O WL BT R
T 4007, fe s AQ 32 252 e 5 5 IRV A5
PR AL S SR R AR L, ATP . ADP il EC

i Y R AR B /N, B [ AR Il A5 P 4 1Y)
Y SRR T SRS MR 4L, A AR i (5=
VLY S AR V2 A5 PR R DR A7 A0 L 1) 25 BB o, R
RAE R ATHAE . RE 2O LA A 58 B A B 1) B Fn 24
PULIIBER T E LR BECC h i THEE A B 25
LA ) AL BE R AL AE T, s/ B B 1) A B, DT
S AN 1 ATP RO 2 30 18 0 VR, il K
[ Ca™ Na' FZKHEALUARLPY , o 40 25 K b, 51 72
LI ; TR E AT A rp e ok o 375 BELIAT )
SIS 00 L 20 v v B T DS 1) T AR L
HAREBE SR HE R 0 B ATP 5K 2 550 L4 i 7F
TG A ME— SR TR, BE AN 2 SB00H i 5 A i R S A i
AE A2 I | B Ca® B3R, [ L s &,
A I EE O UL B4 SRS AN 40 R R R, AT 23
0 LA ML A 353407 , e ¢ S50 M K B O T RTIR
FE ) fER B SO LB M Bl S O T BE S
WA, AW 5% & AR F O DI REH6 A« Tei 48 4K
LVEF J CI %A o 25 R %) .6 h 24 h /&£
O Tei FEECZE WAL, £ B A5 A AV i 5
WS RYS AR ARG, 5 S5 A8 i A5 P 4 1) 22
SEYAE WEME  LVEFR F1 CT 28 T, A ARV 145248
TR A4S ) 0] 5 A AR VS A PR A e, 2 R A
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2, TR MR HFLESEE, 5IE4E [J]. Exp Biol Med (Maywood) , 2008, 233 (6) :766-774.
BRI bR B BOR R S RE N TSR O o L gy (21 BE B BRLS DIRIRESCR I 6
T 3 O T B R A R T T B BEBRALEE 1 0 WUER § AR TR BT FE [ 1], b [ 1A SR 96 36 2% 68,

e b v N . . 2009,7(4) :196-199.
Pere i PRI A B A B ARSI ) e, e, s, % B R ILOREPARR LIRS

Wi OS] E ECC Hise /& d, ECC Wi 58 JE HEFRLIE BT AR 1050 4 [ 1. o [ 24 4R BE 24, 2010, 17
LY B R A R A AR s i, ECC A (19) :11-13.

il Het 7€ 0.25 Ze 47, AR BFFE4E ECC ARJG 2 h #:30 [4] k% , T ¥, IR, 5%, AR R 4 L0 LR
Hot PRAUE @05, il i i peeigry PRI, w0
D 3 225 G £ 7 R Mt 2 M TR A Mt ST ’ ’ P

during aortic surgery: comparison between Bretschneider— HTK

U\ﬁ‘bﬂﬁ@@ﬁﬁ IL—EI iﬁﬁ HTJ‘ I\ETJ E,(J é% %%E {ﬁkm]- %ﬁiﬁ and cold blood cardioplegial J].Perfusion, 2011, 26(5) :427-
BT G340 R A 2R 2 AL U J R T VA T A 4 433.
QP\%%E E/‘J@%/ﬁﬂ:ﬂ ,f&‘:iﬁfﬂé@ﬁ qjﬁ , JI[]_?& qjﬁ/fhiz:ﬁl [6] Wan TC, Ge ZD, Tampo A, et al . The A3 adenosine receptor
ﬂ:ﬁ’fﬁ% ’ ﬁﬁﬁ;@@g?ﬁﬁ‘fﬂ\ﬂﬂ%g E/‘J/%Lﬁ'\: , é&:}%‘:%ji E/‘J agonist CP=532,903 [ N6—(2,5-dichlorobenzyl ) =3 —aminoad-
I G RTCRDRIR AT LS T
Ijjﬁlé 0 ’H%E‘VX/E s ﬁgﬁﬁ%%ﬁ/b%yjﬁg E(J‘W(/E LJF potassium channel [ J]. J Pharmacol Exp Ther, 2008, 324(1) .
FHIE A A A= R UG T S AR A P ) S B T 234-243.
S LR R D L, VS ML e S g (7] BRuek, U BRI A58 B 347U 1], %R 2,
WERE S A R P LR D T BB IR O e 3k e
L ECC o, B 1R 45 HE, A A R 5 (2).0-04, ' S
PR LR 0 T B TR e T T ELREER (o) vk, Evh KA, RV L0 R R RO L
IR O LA JLBE B 5 J Lt P 2 % AN = BRI B BRI R B [ )] o IR 4
ERU O, AT R TR LA R OIS R £.2010,0804) 213216

[10] e, T, w5 OB T AAARSMER H i 5
Sk BriJ] . b EARSME A4 ,2012,10( 1) - 10-12.

[1] Ryou MG, SunJ, Oguayo KN, et al . Hypoxic Conditioning Sup- ((qZ?THH,ﬂiHﬁ,ﬂzgiz—gj—zii

presses Nitric Oxide Production upon Myocardial Reperfusion
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B 1M 75 e/ e i L (e X 22 4 JLAK S g BR
Jo T 40 IS 8 T 25 ik i 3 5 S
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W F,E

[(HZE].B8 HiTA SR/ e L E(A/P) SHEERE L LRSMEIR (CPB) J5 B4 M4 B L7 51 (CLS) 1Y T
WFER, 7k BB T 204 FIRE < 13 ke 94T CPB DIEF AR BILAIG R FORL, i1t 228 & TAEMZ: (ROC) 4347 A/P b
HIMA G CLS KA B ARG FAE, IR Xt 2012 4F 1 A ~2012 4F 12 A 04T CPB Lo T A (4 508 00 JUE 5 B L A7 i HE
HEBAFIAESE , LLdg A/P UAEXT CLS &R, &R 204 GIF G BATIT I EIL CPB RJ5 CLS &4 26 4, KW HE N 12.
75% ,ROC £k F iR 0.757, iR % ROC iRk E 1.285 N kG FE . HEIL, ¥ 161 & BASIBFFTIR B4l < 1.285 41 F1>1.285
2H, 4 CLS MR RAHN 14.10% 2.41% , HIXHEKE (RR) N 5.85, &t A/P HEXHEATE24)JL CPB RJ5 CLS %
A ISR 2 X, A/P HOfE < 1.285 YL CPB D IEFARE 4 &A= CLS,

[XBA]: BHMEBRGEGIE; RIMER ; e XHONERK
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Predict significance of the auto-blood volume/prime volume ratio on capillary

leak syndrome after cardiopulmonary bypass in infants
Liu Yu, Wang Hong—xin, Song Heng—chang, Shi Yun, Dong Ying, Sun Zhe, Wang Hui-shan
Department of Cardiovascular Surgery, the general hospital of Shenyang military command,
Liaoning Shenyang 110016

Corresponding author; Wang Hui—shan, Email : huishanwang@ hotmail.com

[ Abstract] : Objective
leak syndrome ( CLS) after cardiopulmonary bypass (CPB) in low—weight infants.Methods Clinical data was retrospectively collected

To evaluate the predict significance of the auto—blood volume/prime volume ( A/P) ratio on capillary

and analyzed from infants (weight<13 kg) underwent CPB in our hospital between October 2008 and February 2010.Receiver operat-
ing characteristic curve (ROC) was used to estimate optimal operating point (OOP ). Then prospective cohort study was performed on
clinical data from January 2012 to December 2012 to evaluate the effect of A/P ratio on morbidity of CLS. Results The morbidity of
CLS in retrospective clinical data was 12.75%. Area under the curve of ROC was 0.757. Meanwhile, 1.285 was selected as OOP based
on ROC. 161 infants underwent CPB were enrolled in prospective cohort study which were divided into A/P ratio <1.285 and >1.285
groups based on OOP. The morbidities of the two groups were 14.10% and 2.41% respectively. Furthermore, the relative risk (RR)
was 5.85. Conclusion A/P ratio on the predict significance of CLS after CPB is powerful. The morbidity of CLS after CPB is higher
when A/P ratio is less than 1.285.

[Key words]: Capillary leak syndrome; Cardiopulmonary bypass; Congenital heart disease

BB L5 A AE (capillary leak syndrome,
CLS) J& KM R ( cardiopulmonary bypass, CPB) i[>
EFASGHBH WA, R E 24 L (L
FEH AL /NEDL) TS CPB 3E AR B R

YEBEAL: 110016 PrFH , Pk FHZE IR B e O i 45 SRR X157
(CEPEERFHE WA (R 8 (1L T B Be i 5T
A RIEE A m H PMT EREL ]

EIAEE . 1 . Email ; huishanwang@ hotmail.com

RIMAEME 2 | (R AT 25 5 i85 ok B 20 M0 A8 TR PR T
o kA CLS™  EHBRAEMATE LB . A B
2/ Wit & (auto—blood volume/prime volume, A/
P) HE 2RI EE 224 L CLS A& A (Al ST fa b R %%
HIT A/P FEAEAREG AT LUARAT, PR, AT REXT CLS B9
WA —ERE X, BT A/P AR CLS %4
R FIEIN 3 SC, A SO W 43 B R (e R Tk BH 22 IX
SBEBEO M SMRE) T T IR RIS, SRS QR .
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1 #AMEHE

1.1 A% F4 (BT 2008 4F 10 H ~2010 4F 2 A
17 CPB D EF AR HAE <13 kg 8L 204 fi], H
TSP 109 1], 2otk 95 Bl AFE IR 4 d~5 % 7R
CLS iZ Wi i 204 51 8 L4328 CLS 4 F9E CLS
2., B 2012 4F 1 H ~2012 4F 12 HAT CPB .OJIE
FARHKE <13 kg EIL 161 Bl ATHEEBAS
R 39 7 1 o A I L BA BRI 52 55 ) 43 AR A/ P
E A/P 4,

1.1.1 CLS 2WibrifE  OIEARJFH I & A R TR
PR A B K ORI RS2 1 R K AR 3G ke ik
10% ARG AR R AL 455 - 4> B 12 Pk R st K
it R B R B D IR A HE S LR GE
RSP AT 5

1.1.2 A/P WUEHMHE AP HERNH B2 5
5 e 0 AR, T DL R B Bl 5 e A 22 [
RFR, H B IR B LR 4% 1] 80 ~ 85 ml/kg
T AR ISR AR R <13 kg, IR E A S0k
REIFEE Al IR0 , X A HE <8 kg 8~10 kg >10~
13 kg B LA M EEBEAR N 1) CPB 4518 FIAR A
o FASTIE RS W2 300 ml,570 ml 680 ml, #E
WA A BILE A/P HE,

1.2 CPB & HRHAAFR CPB Jrik, R
[T Terumo System I A T O fifidl, Dideco901 ¥, 902 7!
e AR B A AT P UL 420 FR AT BEASE I AL, Terumo 22 4))
JUBh ks 8 2% R R HE B 4y L RE 545 B s TS R
FLER YA MR T 1, A A 20 ¢, Ik JE JE 20
mg/kg, BRI T 2 J7 uw/kg, TB53 EEATLT 40 M B,
JFZE 10 mg, 4E474/N 78 5 (300 ~ 680 ml) , R4
FAFR AR SRR AR & CPB ik, Rh
LA ] Terumo I Y 8 U8 #5% 2 15 21 40 My tb 45
(Het) 7£ 0.23~0.26 , R 520 R A Het>0.30,, 0L
PR F LW T 32 s ks 2T+ £ sh R E 4 ¢ 1
B MLAEAH 15 ~20 ml/ kg,

1.3 BB AT RAR R R R RE
CPB B [i] | 3= 3l Wk BH BT B[]\ A/P LLfE ., £ A/P
HUAEXT CLS & A 19328 TAERMZE (receiver operat-
ing characteristic curve, ROC) , 7155 i1 £& T i £X, 1k
S A FHE.

1.4 wTUEMRIVATR  HLATPHALAERS PER MR
CPB i [E] | 3 2 FRBHTET ] \CLS &9k FET-%K,
1.5 %42 SRH SPSS17.0 BT 8014
Paab PR, THE OB DL BRI 25 (xs) 3R, 4L 1]
AR ¢ R s THECRORER T X2 K, P <0.05

HREEER,

2 # R

2.1 REIBARER AL 204 45 KO HE
W ILARJE 26 i # LA HE CLS, K4 % 12.75%,

BANZR T B4R MR CPB I | 32 30 K BH B
il A/P WESFRA GBS, W& 1,

R 1 204 G0 BTG GBI R TR (x2s)
B %

CIS#(n=26) HECLS#(n=178)

EH(H) 12.59+11.21* 23.34+13.42
BHI(%)] 16(61.5%) 93(52.2%)
7B %) ] 10(39.5%) 85(47.8%)
W (kg) 7.01£2.32* 9.64+2.30
CPB H} ] (min) 97.31+47.05* 72.17+30.79
FFIHKBLETESE] (min)  51.50£33.43 * 37.83+20.39
A/P HAE 1.28+0.26 " 1.45£0.20

iE. 5k CLS dHb# * P <0.05,

22 FHELSR AP AEGHE AP HEX CLS
KR ROC 4 WLEl 1, A/P HWER ROC HZTF
AN 0.757, Youden $8 B KAE 7y 0.47,
Youden 185U AN B9 A/P HoAE f & fE IR FHE )
HJ3>1.285 Fl<1.285, Wit A/P HAE TN CLS &4
) REUE N 89.3% , R 5 K 57.7% o 9 19 %f HEAF
SR A/P HES CLS KA Al 56, B B
/N, KA CLS BTLEGHA

0.6[

0.4

0.2

0 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0

15k
B 1 A/P H(ETI CLS &A1 ROC i<k
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23 ATBEMRIIAFR LR HIEEBASIAESY 161
B ILARJE 16 Bl k4 CLS, KIR% 9.94% , Ml A/
P A W S A I SHE A B LA A > 1.285 LR < 1.
285 4, s R A/P HfE <1.285 AR5 ICU
AfE] (CLS A% SET- R EIM( P <0.05), A/P
< 1.285 Xt CLS %A= (AR XS f& B (RR) 4 5.
85, Wz 2,

&2 161 PIETHEAEBASIBEFR GlIE R BTR (x2s)

A ES >1.285 41 <1.285 4
AP (m) 23.58+14.95  17.29+10.27
BLHL (%) ] 46(55.4%) 45(57.7%)
2, (%) ] 37(44.6%) 33(42.3%)
E (kg) 10.30+2.67 8.8+1.68
CPB i [i] (min) 69.12+38.10  69.32+30.46
32 Bk BEL A 18] ( min ) 37.16+25.14 37.27+20.38
WAL ] (h) 47.33+87.83  54.89+76.76
ICU Al (d) 5.14+6.47 7.83+9.33
ARJEAEBER T (d) 13.48+5.57 16.04£9.94
CLS B[, (%) ] 2(2.41%) 11(14.10%) *
BET [, (%) ] 2(2.41%) 4(5.13%) *

i 5>1.285 41 * P <0.05,

3 3 i

M T2 4 LR B i A K B K AR R
B AE CPB I A 5 B A A MAS ST 5 B0
TR 5 3 5 B AN A B, PRI, LS A % 9 SR AE 2240
LS, BT, B A — A SR 5T R W L
CPB RJF CLS M AR N 6.13~16.78% R,
SRR 22 R EE RN TE TS FFE AR
HEARTR], AHFZE 50 5%} 2008 4F 10 H ~2010 4F 2 A
(R % BRBERL S 2012 4F 1 H ~2012 4F 12 J i BA
IR RIIET T 30T, 25 R 2B A/P HUAE XML& &
B4 )L CPB ARG CLS & A B4 585 1) 1 722 3,
31 SR EN‘E A ANIAH ROC M T H
FUE 0.5~0.7 Z [a] B T30 A (5 441K, 7F 0.7~ 0.9 Z
V] EE 0N T 25 7E 0.9 L b B T (s e e
AW A/P RS ROC f1E F AN 0.757,
I, UEHH A/P HUAE X CLS 4 % A i 300 A 1 45
H RTHf A S S ik B2 = O mijei
S BRI P B S A I ) [ I el SR B8 oy S
JEIR B ;B 8 AT B R FNAE 2 IR SR
TG FE P AE R AT SR FH A 2 808 R 5
JE [ B 3K B e K — U B A3 A, B Youden 48

Bl K i — 5, N E A/P FUAE N 1.285 7E i
FES A
3.2 ATPEERFIAR A 161 FIEILLL A/P L
fH M 1.285 Jir ik, <1.285 4 CLS KRHR D E
F>1.285 #H(14.10% 2.41%) ,RR 24 5.85,7E 3.0~
9.9 Zal, Uil A/P [LH<1.285 5 CLS KA i
(S
3.3 CLS 973446 CPB RJ5 CLS MM sL R 4%
o, NOZ LR FNG YT . AT K A/P L E
X CLS & A HA 85 () 10 0 {8, [RIB A/P oA
<1.285 5 CLS KA A ® M XEK, B T/hIL
CPB RJF CLS &M R m" , Wik, xF T2 4
L, R R AR AR i 22 40y L, AR TG R AR 9 X CLS
KM RS HEA T REAR X T A/P U <1.285 1R
JUR R BB f it I s/ 178 T LA D
M55 S8 fk , DT 9 R S BT R OGO & i
JERA R B ERT, BA i CPB
JRE A8 R L S 2 B i CPB A At 2 T B CLS
RARARTFE

L5 TR ASHIFGE A 3 9 491 % REATE 5 0 Bt A/
P HAE R CPB RJ5 CLS ZAEMfERF %, FIH ROC
HHZERAE A/P HEME TR CLS % Ak il fe A S48,
A/P U <1.285 fE g CLS kAN R #E &,
MG HATRTMEYEBA B9 80 A/P T <1.285 5
CLS B, RR {HM 5.85, KL, A/P L
EXHE AR 2 4L CPB RJF C1S A4 HA KM
AN e, Horb A/P HE < 1.285 AT DLAE Ry 52
CLS BRI RN E,

SEN WK
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Effects of ultrafiltration on hemorheology in infants during extracorporeal circu-

lation
Niu Wei, Zhang Hong, Cai Hui—jun, Ding Jun
Department of Anesthesiology of the Medical College Hospital of Zunyi, Zunyi 563000, China
Corresponding author: Zhang Hong, Email; hianzhang@ tom.com

[ Abstract] : Objective To evaluate the effects of ultrafiltration on hemorheology in infants during extracorporeal circulation
(ECC).Methods 26 patients undergoing open—heart surgery with ECC were randomly divided into two groups: without—ultrafiltration
group (W group, n=13) and conventional ultrafiltration (CUF) group (C group, n=13). In W group ultrafiltration didn"t be used
during ECC, while in C group CUF was started when the temperature rewarming to 33°C , and the flow rate of CUF was controlled to 10
~15 ml/ (kg + min). The arterial blood samples were repeatedly collected at the following time points: before ECC (T1), 10 min after
the ascending aorta blocked (T2), on rewarming to 33°C (T3), ECC termination (T4), 24 h (T5) and 36 h after operation (T6).
The changes of relative indexes of the blood rheology and ECC time, aortic cross—clamping time, operative time were observed and de-
tected. Meanwhile, the hospital days, ICU residence time, ventilation time, total blood transfusion volume, drainage volume, urine
volume of patients followed up in each group were recorded. Results 1. The hearts of all infants in two groups resuscitated automati-
cally after ascending aorta declamping. All patients recovered smoothly and were discharged without perioperative deaths. 2. Hemorheol-
ogy: comparison within groups: after the beginning of ECC, the plasma viscosity, erythrocyte rigidity index (IR) , erythrocyte aggrega-
tion index ( Agrbc) , erythrocyte deformation index (TK) , hematocrit (Hect) and fibrinogen (Fib) overall had a downward trend in two
groups; Compared with those at T3, the IR and Agrbc were significantly higher ( P <0.05) , while the plasma viscosity and Fib didn”

t have significant difference ( P >0.05) after ultrafiltration; The TK of two groups at the time points after ultrafiltration
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had no significant difference than those at T1 ( P >0.05) ; Comparison between two groups: ultrafiltration had no significant effect on

the plasma viscosity, IR, Agrbc, TK and Fib between two groups ( P >0.05) ; The Het at different time points after ultrafiliration in C

group were significantly higher than those in W group ( P <0.05). 3. Postoperative follow—up results; ICU days, ventilation time and

drainage volume in C group were less than those in W group ( P <0.05). Conclusion Application of ultrafiltration in infants could

rapidly increase the Het levels during ECC, also could reduce postoperative edema of various organs, decrease the postoperative ICU

days of patients, diminish postoperative complications and postoperative bleeding, and improve the recovery of the heart, lungs and oth-

er organs. At the same time, It has no significant effect on the red blood cell deformability, while might have some impact on the aggre-

gation of red blood cells.
[ Key words] ;
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FAET . H TR LRk 1 g B AR AR 08, AR b
oA AR H i i R 2 4 )L ECC
HH LY I AR 2 AR AR 1 A8 Ak, SR PEAG R I 22 4 L i

WO AL =E RS
1 #REFZE

1.1 EZME  JISTRA HL-20 B A T.0iHL (2
) ; Medtronic =4 A #% (MEDTRONIC A #]) 5 H1
25 SR YR I U8 A (AR SERHEU R ST ML BR A HD ) 5
SOUTH 990-BZ %4 [ 2y ifil ¥ 75 £ sl A 43 A A ( 52
M8 AH AR K SR AT BR S 7] ) 5 Omeda 7100 1 2 T GEJFR
PRI AL (L) o

1.2 WGRAEGI F a2 SRR ER R SR, &
ILE B AT B ANE W 15, 1% 26 #I7E ECC F
70 N AT AR () 3 58 2 700 5 RO i FUL, R
HIASA T ~ T8¢, .0BE(NYHA) T ~ T4 5,
EEIM DI RE IE 5, TPt sk, 3 TCH R (W
)R (C 41), 445 13 B, B0
I O ERRIEE | RGO ETE R ™ il B kR e ( PAP
>50 mmHg) ; FFZE M 25 ; 2 Bk (BRE>4 Rl &
BRI ) AEPLIRXE S TR >5 h FHERAh, —
PRI 1,

1.3 grEEL W BLWLP 5 E L 6 ~7 mg/
kg ABEJG A, WELCo v O 8 bk il 44 A
- ) 17 RPN =311 & | IR S el bl O SN R
FRKE . BRI T HIDK A 2 0.05 ~ 0.1 mg/kg, #K
FERKEENS T FL 0.2~0.3 mg/kg EF2FKJE 0.5~1 pg/
kg FIWR B4 0.08 mg/kg H bk 28 18 73 5t o DLk 47
SR R ) WA A i P 0, e T 45
8~10 cmH, 0, FFMZATR 20 ~ 24 YR/ min , 4E 5 FF <K
AR N 35~50 mm Hg; A G ST R
Bk T IS 50 ~ 100 pg/ (kg + min) (&F2%
KJE0.5~1 pg/ (kg - h), AT A 1% ~1.5% L 5

Extracorporeal circulation; Ultrafiltration; Hemorheology; Infant

BEAERR IR, W 22 104 [ W i 1 e R LA . ARy
TR B LS WA AT R 53T

1.4 ECC ¥# 6% HLEWER (130/0.4) H
B YRR LR 4R 2T A T e 3l PRI (PR
3 mg/kg) J5, WA ST ECC, 32 30 koS 34 A E 1
B [ Ja B2 O WU R R A SR PR AL =
Wi ECC, #ETFE WA 120~ 150 ml/ (kg + min) , 4E4F
SERE K T AE 30 ~ 50 mm Hg, £ 08 35 45 I 76 30 ~
32°C, B i v SR FH o B YRR R A R AT AN L 2R
(Het) 7£ 0.23 ~0.25, U LR S T T 3 30 Jok BEL B fsf
2 R IKAR B HETE P B St. Thomas ¥4 f AR5 1 20
ml/kg, VLG4 30 min HEE B U1 —2F [R] B 280
5 | RS W B AR S B Tk 1A TR DR A T 0 <A A
DAZEARR LA B R BT 18

1.5 REFHE WU ECCHH AR THBIE; C 4.
ECC FRF 88 U8 #8 A H I 422 20 Dk i o D8 4% 10 11 5%
%, 0 R K TR A, T HE R R, T
ECC &2 33°C I AT 8 , N 0 AL i )
TS B UE AR B E T & 10~ 15 ml/ (kg - min) ,
A Y0 PR 3 4 1 1 T O e DA D T UK R 43
UE LA SURME 25 00 1003V 1, PR 3 ik i R B
JE o

1.6 AAKRE WAL B TREAT(TL) JH3E
SHIKFLETS 10 min(T2) KR ZE 33°CHF (T3) 5L
mF(T4) ARJF 24 h(T5) FIARJE 36 h(T6) K Fhkil 5
ml, B A RPIEEE N, HIRT 4 h Wikk, TR
J#(36.5+1)°C F i} SOUTH 990-BZ 4> H 5 IfiL X
ZHEE ShAS A BT ARG I I Y0 7 7% 27 AH 8 A 5 TR BsEE
Sk ECC HE J i 1] | BH W7 T 3 3h ik st ] = AR e i) &
TUFE AL A3 R s R 5 BT 10 S0 AR Y e AR
1CU REI I ATL 58 By B A s ) ot o o5 | 9 o
FIPR IO

1.7 it W SPSS 13.0 Bk 188+
3BT, TGRS B R 22 (x£s) TR R
ST FEAR ¢ KB By E A D R R B 7 2200, 114K
FORHH AR TR R X K ; P <0.05 HERH



rh ERSMIERR 45 2013 4E 12 A 15 HEE 11 255 4 3 Chin J ECC Vol.11 No. 4 December 15, 2013

205

Gt R,
2 # R

21 HEILGERTA R PR ILETE FE 5
JOKFF e O IE Y [ 342 Bk, F-AR 45 A AR =L 5 P
HAE ECC F it | FHWTT F= 2l kAT AR B[R] 5 I b 2
5( P >0.05) ; BILEIARBITCIET o 1], B0 s B, UL
1,
22 HAZRILMRATFEA BB ILER AT
5 RITC S EAEM (P >0.05) . W48 LEL
ICHT ISR B £ A0 M K RS A (TR ) L 20 40 B SR 4R
REL(Agrbe) (L1 40MAZ TR 4850 (TK) | Het R4
F 5 (Fib) FeE T W25 5 (P >0.05) 5 2H & L

B ECC IR 5 P 4 AR L I JOKG BE IR | Agrbe | TK
Het \Fib SA R T RS BUE/S, IR Agtbe [ T3
B R T+ (P <0.05) , RJ5 24 h 36 h P& IF# i
T1( P <0.05) ; #BUE J5 45 i [a] 25 TK IR 225 ( P
>0.05) s 4O oA . 3K AL B (IR Agrbe \TK | Fib
P b 22 S G4 B L (P >0.05) ; g J5
Het £ [A] 5 C 4 W 4B BT+ ( P <0.05) , H.
ARJ5 24 h 36 h IKE -1t T1( P <0.05) , W3 2,
23 HmARBILREBRIZHFELGLE C4ICU XK
B P HLA B R ARCE ) SR I T W
H( P <0.01); BILEBEREL fi i 8 5 ICU JR 2
PIZH ] e T ge 127 L ( P >0.05) , IL3R 3,

R 1 AR ILIGIRGOR AR L (n =13, x2s)

15 b5 W 4 cH t{H P
P BB/ %) 8/5 7/6 0.15
ASD .VSD .PDA J & 4/5/4 4/6/3 6.92
FEW(F) 2.91+1.26 2.72+1.52 0.35 0.73
K (kg) 12.00+1.88 11.87+2.64 0.15 0.88
B A] (min) 60.69+16.77 65.07+19.08 -0.06 0.53
Tt 3 Bl K BELIT 5 T8] ( min ) 32.69+15.18 32.21%15.47 0.08 0.93
B0 g AL 00 £ ( ml) 430.77+125.06 296.43+102.78 * 3.06 0.00
T AR H] (min) 168.46+29.43 168.67+22.48 0.03 0.98

5 WA LE" P <0.05; " [AIf-5 I ASD \VSD PDA Wi Ll 3 ASD . f5 I f@ sk, VSD . 3 [a] B Ekb, PDA . Sk S48 R M

R 2 PLLA I ] LA AL 2 FE R (n =13, xs)

Eisty 21 Tl T2 T3 T4 T5 T6
I % W 4 1.19+0.22 1.05+0.90 0.98+0.16" 1.05+0.93* 1.10+0.20 1.45£0.79*
(mPa/s) C 1.24+0.49 1.21+0.37 1.07+0.13* 1.04+0.14* 1.28+0.27* 1.30+0.21*
IR W 4 3.67+1.03 3.21+1.04% 3.87+2.99 3.18+1.51 3.88+1.51* 4.57+1.66"
C4l 3.89+1.56 2.75+1.17% 3.64+1.26 4.22+1.24* 4.25+1.23%* 4.43+1.87"*
TK A\ 0.75+0.11 0.710.16* 0.78+0.28 0.70+0.17 0.81+0.16 0.75+0.18
CH4H 0.74+0.20 0.61+0.50* 0.75+0.14 0.80+0.13 0.75+0.22 0.77+0.14
Agrbe w4 2.27+0.14 2.20+0.32 2.18+0.26% 2.29+0.38 2.41x0.21% 2.47+0.23%
(of: | 2.28+0.14 2.17+0.26 2.13+0.30* 2.37£0.18* 2.45+0.47** 2.44+0.22%*
Het(L/L) W4 0.37+0.04 0.26+0.01* 0.30+0.02* 0.3120.11 0.33+0.05 0.40+0.01*
(o 0.38+0.01 0.21+0.01% 0.28+0.01% 0.40+0.01* * 0.42+0.02%**  0.46+0.11%**
Fib(g/1) w4 2.65+0.55 1.65+0.39% 1.37+0.23" 1.51+0.91* 4.07+0.59"* 4.46+0.81%*
CH 2.65+0.68 1.47+0.71* 1.35+0.44" 1.33+0.54* 4.06+0.53%* 4.91+1.51%*

AR S T R, *P <0.05,5 T3 H#E, * P <0.05; 48] H# : * P <0.05;1 mm Hg=0.133 kPa,

3 WAHBILRGREVIE O (n=13,x2s)
18 5 W 4 cHd i PH
fEBEREL(d) 19.30+6.04 18.21£6.12 0.48 0.63
ICU K& (d) 4.92+0.64 3.39+0.61 " 0.45 0.00
W12 B B 5F 7] ( min) 346.54+107.23 239.39+47.69 3.50 0.00
I I BB B ] ( min) 385.38+114.01 287.00+61.81 " 2.89 0.01
ICU A 15 & (ml) 192.31+138.21 183.33+192.42 0.14 0.89
Sy aEE (ml) 356.31+55.62 247.73+51.74* 5.35 0.00
ICU R & (ml) 2475.31+726.85 2239.73+927.55 0.74 0.46

E:5 W4, " P <0.05



206 rhER MR 2013 4E 12 A 15 B4 11 2545 4 ] Chin J ECC Vol.11 No. 4 December 15, 2013

3 i i

ECC 2— 18 &M HEA M &, 20 R R /EH
82 D0 17,950 ke o= AL I 11 R e e =y 3 R A
R I B L iR A B 42 R A
NG, ECC 5 S Z R iy K o3k AHZ, B
21 BRI, Bl T B DURE MOk R F 58 3%, KA
SHER RS  BUEAR G I R AEHE £ BET- R
R Y ASTADL Y /N BRI g T R P B O 22 1
W KAy R AT A/ IN T3 B LA P o3 I
A TFIFUE T U O AR Y TR R,
BIRARNACH Py oK AR R R M AAE A T
SECE RSN T R R LR R
S RE IV B 5 Het FIR 19 5T vR B2, 30500 100 %) 455
SRETT DRI & LS B 00 UL 2 e 1 2 e 1k
BB RS PR i (8 RS ik sl )2
TR Il IR & RE s AR ECC b
PSS, Het B4R = s AR5 BEDT , B g2 2L 1ICU
15 B R P I B S AR I 1) A B /D
TS R IEA A T ECC J5 B LAY EK
2,

AL 2 W5 MW AE A [ A 28 B K )
SRR RUR S BE I | I 40 M R AR R AR
PRI BEE A LA KB ATTTR) B A B 06 2R I 5 1 4
Z IB] AV FH LA KGR0 A2 Al i) W o B Al 20 40 o i
G R o SO S W O (1R el € - A LD S
KU CLANME A AR TE 1 0 R B P L T AR
P ZLANAE AL T A 2 DR B fC00 P 1 1 P 2
S, oot A I YRR O AR B4 A I AR I R
R IR TK VR B E TR bR . 2120 M 2R A
B AR ASE 1 9% ek 4 O, S B, i B B OK iR
R0 IR U A A2 ; [R] IR A P I AR T A
MG IR R 22— Agrbe J2 2 2T 20 it 58 4 78 13
W—Ebr. ARRET R BN, ECC RS, P
UL IR  Agrbe BH B F 5% W HT, I 6872 i T 1 H R
259 I AP A A8 5K i it BEL g B ECC i i
TR TR T 350 TIT £ 20 i SR A U D | X Bl e A —
FEMIEAL , HBUESS TR . Agrbe & THEUE AT, 5 1ML
WA OB Agrbe 34 5 R BEJ2 5 43 35 i #4 T%
JIGH) f6 6 BT B0 B 0 3 A R — 2D PSS .
ZH1A] TK JoH R A8 Ak, 2 BB 0 20 40 i A8 T 1 ) 52
M AR

SRR S 220 M A IR A B, A — 2 R
ISR FRh B B T RN & o AR B Wi 3 il
MM EERE S Fib & MUEADC, MR E Het #2

S 4 I BE A e LR [ BE Het R4 Y328 i A
K BRI AN I R as i, T B A E Y L
], B A BEAR RS . AR S22 5 . ECC IR B
JE AL LI B B  Het M Fib W 50 A% B8 -
Ui IR ECC RS Het KT 0.3 1] BEFRARGLAE IR
I3, PG 0K Her #HI7E 0.3 LA™ B B
B Het 331G, T ECRAEAR R, Bk, AR08
L Het 4E357E 0.23~0.25, AHE" B BIES
SEE M AT T 3G 208 11 Het  Z040 1T
BRI A A L Fib KM HECSER B, AR
SCUGHRE T I R Het W B T IERT, 2 Fib
PO B AR, X 5 HGE A —2 T RE S EER
IFRLRO AN OC, BARMA B LRSS 24 h 36 h
MIKFGEE Het K Fib B9 5 35 AT, (B AR S5 b
VIR LR | E R AL LAE TCU AY{5= R I a] IR AL
L O D S DN = T e oY <46 O P B 2
Xf B LAIRE | HEIE 4L T ICHEIE 4

ZE L RTIR  HEIE T HERR AR Py i 2 K 4, T A
1 Het, D8/ BBULIY 51 &, 46 58 BULTE ICU 88
i IE) P AL By B AR B T, A R0 il B 4
B NEASDIRERIR S . [RIis), B g X 2240 )L ECC 5 1Y
LT AN AR AT TC B B RZ ), ] 380 Agrbe , X1 40 fifd
(R VT BB — 52

SE 3k

[1] Lespron Robles MC. Systemic inflammatory response in Pediatric
cardiac surgery [ J]. Arch Cardiol Mex, 2006, 76( Suppl2) ;S92
-99.

(2] FAEW. R MR AR 2 [ M. A RC: JU st KA e 2 i it
2006,6:45.

(3] XUHGFS MG, B, 55 /MK TR 240 LR SME PR 4 B2
W% b BT TR B A FE B [ )]0 ML 2% 5, 2009, 28
(2):100-103.

(4] JeA S ARSMEIAREEROR[ M AL 5 AR i iid:, 2009, 2.
120.243.

(5] ZEW, 20, 56 T, 45 R S A vl 8 8 %o 3 P g AR
JEMA A TIREIEEN [1]. 5 M PE2Y,2012,36(9) :783~-786.

C6]  THAR, 520, 5, 4. PRS0 5 e 4t 1 50
M [J]. P EARSMERR A, 2011,10(3) :88-89.

[7] Choudhary SK, Talwar S, Airan B, et al . A simplified circuit of
modified ultrafiltration [ J]. Heart Lung Circ, 2007, 16(2) ;113
-115.

(8] XU, A, W) LR B IEAEMAMEER g R [J]. v 1 i
ML SMRHIR R 35, 2007,22(2) :143-144.

[9] W58, B—U ks (RSMEPR ARG ARDS Ml 47 458 <
WRIT [T]. R R AR (R R) ,2007,32(6) 1080~ 1084.

(B4 247 50)



P EASMER 4 2013 48 12 H 15 HE5 11 %45 4 1 Chin J ECC Vol.11 No. 4 December 15, 2013 207
- Wi PREF T -
HTK 5 & M A58 H T B 4 B S
F B SR ALH Bl 7 BB R o LR 3P B 5T

F M A YU BRE R R BRE B R RURL KRR AR, RIEE

[(FWE]:BH 8 HTK I B iic WU RO SRR B 4 5 1 D A AR SR 3 1O LR P R0UR B 0 s PR T35
FIFEM . Frik 2011 4F 7 A 2 2012 4F 2 A i 2E 36 GIRELR &  5 W04 TR 8 40 ( IR ) I RIA AT 5 B0 56 4500 A o7
BENAARGIE, BEHLAY R WAL HTK AR A HTK WA RO WU, BRVHE R 15 G0 A0 & S Al i e 12 4 &
MO URT I, 760 WLER A 7] A 20 min BEFE—IK . ABIFAEARFT(TL) \ESIKFIUG 2 h(T2) ARJ5 24 h(T3) FIARJS 48 h
(T4) RAE MBI I 75 WIS R 1 T(eTnT) WLERSLHEE (CK) O LY LER 33 [R) T/ ( CKMB) | L7 UL AR 8 6 [=) T2/ ( CKMM))
WP, [l Sl BB 2 AR L OB R I & A 36 R SR HLGE SR TCU 152 88 B 1R] 3 & i & 26 155 D0 R I PR G 1A S5 40 . B R
HTK 415830 5 (1 922.2+399.3) ml; & 1 EER 4] B -3 (3.060.72) IR, 443 1 (2 837.3+249.6) ml,
WL HR# O IE Xk Rl . LR 1 T AY ¢TnT .CK ,CKMB F1 CKMM ¥k BE7E E s kTR 2 h I3 B 7H5 , KRG 24 h
WAL T3 & K ARG 48 h I 2 TR, HTK 417 ¢TnT CK ,CKMB F1 CKMM ¥ JETETFHUS 2 h ARJ5 24 h AR5 48 h
0 E AT AR 4 . HTK 41RIMEIR %% FH 0 3% 5 T & LS4 ( P <0.05) 5 Bifi 17 300 o) 19 2L 3 A 06 o R AN G 3
PEZeR, &t WREIRA I ESMNENGT AR F N HTK AT O USRS, BRI LR 40 827 48 A 5 2 14540 T el
A AR FWREANE S & AR AR

[REIF] . BRI, .O B 2F 8 S Al O WL s HTK 5 & S

[FESZES] R654.1 [ XEAFRIREG]: A [XEHS] :1672-1403(2013) 04-0207-06

The cardio—protective effects of HTK solution and conventional blood cardiople-
gia in patients underwent valvular surgery combined with radio frequency atrial

ablation: a randomized controlled study
Xin Mei, Zhao Kai, Ni Er-lian, Liu Gang, Wu Xiao—chen, Yue Qin, Wei Xiao—hong,
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[ Abstract] : Objective To compare the cardio—protective effects and clinical outcomes of HTK solution and conventional blood
cardioplegia in patients underwent valvular surgery combined with radio frequency atrial ablation.Methods Thirty—six consecutive pa-
tients scheduled for valvular replacement or valvular plasty surgery combined with radio frequency artial ablation between July 2011 and
Feb 2012 in our department were included in this study. Patients were randomized into 2 groups: HTK group and conventional blood
cardioplegia group. HTK group received single HTK solution antegrade perfusion for intraoperative myocardial protection, while conven-
tional blood cardioplegia group received intermittent 1:4 blood—cardioplegia antegrade perfusion every 20 min for intraoperative myocar-
dial protection. Serial blood samples were obtained for detecting serum concentrations of cardiac troponin T (¢TnT), creatine kinase
(CK), MB isoenzyme of creatine kinase (CKMB) and MM isoenzyme of creatine kinase (CKMM). Data of clinical outcomes, such as

post — operative mortality, complications, the incidence of arrthythmia, time of mechanical ventilation and ICU stay,
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cost of cardiopulmonary bypass, early post—operative life quality, were also recorded. Results The volume of HTK solution used was
1 922.2+399.3 ml for single perfusion, the total volume of blood cardioplegia was 2 837.3+249.6 ml, and the frequency was 3.06+0.
72. There was no death in both groups. The most popular complication was peri—operative arrhythmia, and its occurrence was similar in
both groups. There were no significant differences according to post operative ventilation time, ICU time and early post operative life qual-
ity between the two groups. The cardiopulmonary bypass cost was significantly higher in HTK group, although the serial post—operative se-
rum concentrations of ¢InT, CK, CKMB, CKMM were significantly decreased in HTK patients compared with blood cardioplegia patients
at their corresponding time points. Conclusion Compared with intermittent antegrade blood cardioplegia, intra—operative myocardial pro-

tection with single HTK solution perfusion is associated with decreased myocardial injury biochemical markers release, but has no signifi-

cant influences on clinical outcomes in patients underwent valvular surgery combined with radiofrequency atrial ablation.
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rh ERSMIERR 45 2013 4E 12 A 15 HEE 11 255 4 3 Chin J ECC Vol.11 No. 4 December 15, 2013 209

P (AR )y - #h Kk F1 A 500 ml 10% KC1 10
ml 25%MgSO, 5 ml 5% NaHCO, 20 ml,20% H &5 i
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T, B UFIESN 20 ml/kg, MEJS 4F 20 min FEH—IK,
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HL T DIPEA O EER DAV R = R R
Wi AL B A5 78 TF T = s ORI AR S5 1 BLE, fif
A Z & P o o BR80T DL 23R, 43 il 7E AR i
(T1) EZIWKIFIE 2 h(T2) . ARJG 24 h(T3) FIAR
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WAMEIR AR (C) 30.8+1.4 31.00.8 0.46
RAMIEIR AR Het (L/L) 0.24+0.04 0.22+0.05 0.08
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i AUWLEET P <0. 0535 T1ERTP <0. 05, St ROMEFF 2T HTK W20 T S i 4 ( P

B3 WZLEE BRI ARG CKMB 22 fk

<0.05) ;LB HE ARG 3 N EB LI E &
I ~ 10 %% 24 Bl DT R) L%, W 2 T B & e 22
A 135 HTK W20 5835 28 % Wi 1fi



rh ERSMIERR 45 2013 4E 12 A 15 HEE 11 255 4 3 Chin J ECC Vol.11 No. 4 December 15, 2013

211

R 3 TARE R EH B A A (n=18,x+SD)
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ICU ¥ AR A (d) 4.36+1.28 4.44+2.89 0.41
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WULAR S BAH B, HTK W8 AT DL A 5 4 0 L PR 97 3%
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Comparison of platelet—rich plasma sequestration and acute normovolemic he-

modilution on blood preservation
Wang Zhong, Xue Yu-liang, Wang Hong—wu, Jia Ke—gang, Wang Shi—fu, Wang Da—yong,
Guo Shan, Zeng Zhen—hong, Shi Li, Li Nan, Wang Zhi—qiang
Deparment of Cardiopulmonary Bypass; Teda International Cardiovascular Hospital , Tianjin 300457, China

[ Abstract] : Objective To compare blood preservation effects of platelet—rich plasma sequestration (PRPS) and acute normov-
olemic hemodilution ( ANH) in patients undergoing coronary artery bypass grafting (CABG) with extracorporeal circulation ( ECC).
Methods 60 consecutive patients who were to undergo an elective CABG with ECC were randomly divided into ANH (A) group and
PRPS (P) group. In A group, blood removal was performed via right internal jugular after induction of anesthesia. The blood was rein-
fused to the patient after ECC. In P group, blood was removed via right internal jugular after induction of anesthesia and was separated
into platelet—poor plasma ( PPP), PRP and blood cell by a cell saver (electa, Sorin Group, Italy). PPP and blood cell were reinfused
back to the patient immediately. PRP was reinfused after ECC. Hb and Plt were measured after induction (TO) , before ECC (T1), 5
min after ECC onset (T2), after operation (T3) and 24 hours after operation (T4). Clot rate (CR) and platelet function ( PF) were
analyzed at T1 and T4 with Sonoclot analyzer (Sienco. ®Inc, USA). ECC time, aortic cross—clamping time, volume of 4% gelatin,
postoperative chest tube drainage and blood product requirements were recorded. Results In A group, Hect significantly decreased at
T1, T2, and T3 than TO ( P <0.05 or P <0.01) and increased to the same value with TO at T4 ( P >0.05). Plt decreased at T1, T2,
T3and T4 (P <0.05 or P <0.01l). In P group, compare with TO, Het did not decrease at Tl ( P >0.05), but

EEWB . FAn RIS R I H )
1EF BAL: 300457 K, 48k [ broo AT R Be AAME AR (£ b Bl ER8 38 W B IIRE A 2 i T
SR PRIFRR(RE R R L) AR (BRI
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was lower at T2 and T3 ( P <0.05 or P <0.01), and it increased to the same value with TO at T4 ( P >0.05). Plt was lower at T1, T2, T3 and
T4 ( P <0.05 or P <0.01). Comparing Het between P group and A group, there was no difference at TO, T3 and T4 ( P >0.05), but higher
at T1 and T2 ( P <0.05 or P <0.01) in P group. There was no differences between two groups on Plt at TO and T4 ( P >0.05). Plt were lower

at Tl and T2 in P group than in A group ( P <0.05), and much higher at T3 in P group than in A group. In A group, CR and PF decreased
significantly at T3 than at TO ( P <0.01). In P group, CR and PF at T3 were same at TO ( P >0.05). The 24~hour mediastinal drainage vol-

ume was lower significantly in P group than in A group, so was allogeneic red blood cell requirement. Conclusion PRPS and ANH have

similar blood preservation effects in patients undergoing CABG with ECC. Whereas PRPS can preserve platelet function as much as possible

without low Hb level. So PRPS has more effective blood preservation effect than ANH.

[ Key words] :

grafting surgery

IRAMIEER ( extracorporeal circulation, ECC) 5|t
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FELA 0 S S 1t 9 P R B iy R R Sk SR
XM LW # B¢ (acute normovolemic hemodilution,
ANH) 2R FHAR TG A ) 75 =X, 74— 350 53 i fe 1
ECC #5658 I T 0 T AR 0 AR v 2% i 9
/Bl S A I i . (H ANHL Y Y I 30RE A FR
& I/ I3 ( platelet—rich plasma, PRP) J& 48 H /&
1255 0N I N1 T X OO 1 7
7 PRP 7385 JFAE ECC JeHs PRP [ulfir , n] A 250k
ECC & A i/ MREEIR , A 8800 ECC Ol T AR EE
M BEZE ALY & AR SR L & . E#7E ECC i
IR Bl ik 5% % #% A R ( coronary artery bypass grafting
surgery , CABG ) "R FH IR 1LV A 37 07 1k R AT X6 L
WEFT, LIS A R A R R 3P RO

1 #RERFZE

1.1 —##Hfsa AMRELSARGERHZE R
SHHE IS RE MR RS E ARG RIS, S
1 CABG &35 60 i, B #L5> 4 ANH 4 (A 41) A
PRP 73 BS54 (P 41) , &F4H 30 #il, ASA 234 T 9k
M %%, 444 40~65 2 (K 50 ~76 kg, AHTEE L)
[N A WSSl = R N NUUR S N T EARE S
(Hb)>120 ¢/L,£L40ME L4 (Het) =0.36,

1.2 kB ECC 7k BH A5 P ki
i, W ECG kMR A (SpO, ) AR —4E b
53 (P, CO, ) | SRR A A1 2 kO e ik
FE(CVP) o JRFEIAS: . DK G DK A £ 0.05 mg/
ke MKFERKER 0.3 mg/kg FTIFKIE 1 pe/kg FIZ
TRH 0.6 mg/kg JEATUEHRE, BRI A4 . 7 Dk 1
SN 3~5 mg/ (kg « h) EFZFKJE 0.5~1.0 png/
(kg + h) JWRFZETREZ 0.10~0.15 mg/ (kg + h) S A
0.5%~1.0% 5 Fbt, BHETFARE R FAREF A
24 h PNYERF Het=0.30, 75 )i A B IFL0 400

Platelet—rich plasma; Acute normovolemic hemodilution; Extracorporeal circulation; Coronary artery bypass

ECC WA FLIREA AR QR 500 ml FHBE FHME
S 1000 ml, TR A ZH AR 10 me/ kg, PR
BRI A 3 me/ ke, B4 BE 1L TA] ( ACT) fH K F 300 s
JEHT ECC 45, 34N A - SIS e i
HZERE ACT {H7E 480 s DL b, R4 B AIKIE ( S0
IRERAE 32°C) it 2.2~2.4 L/(m® + min) , 5%
H Het IGT 0.21 W5 AR TR0, RJ5 24 h N
Fr M AN S | 4L 3 h #5d 100 ml/h B 1 h
I 200 ml B D0 3 6 KR I
1.3 @R F ik A dAEREESEZ2TN G
JOK 1AL , 3 EE A 20 ~ 30 ml/min , AR £ 1A T F Het
BB A R RS Het=80 ¢/L, ML
i ABRFAME R I, LAAEREA SO0E R 5, R sh ik
FLCRPRR O A9 IR A7 T MO R B PR AR
MASP B TR (22~24°C ) Z3E-AF, ECC 453
K AT 2 10 min S5 B0 HE G 4 i s A B
RS, P AL FE RIS T I (0 a0 200 6 (1 i BL ( cell
saver, electa, Sorin Group , Italy ) Z8 80 PN Ff iR 52 A 14
S IMAT PRP 4385, 2245 55 ml B0, Tl il o 8 4
HI7E 50 ~ 100 ml/min , 4= L8 4355 R 5 1L/ 1fi 2%
( platelet—poor plasma, PPP) PRP FIZL 4 ffd — F h,
5y, ) PRP 8 T L 235 (A7, PPP FIZL 40
it B e Il R AR N, R R RS R E AT
HA TR A 41, WAL Y50t ) Bz 28 56 Mg
SRR P, ECC 45 35 ML 4% i 4 56 1] 46, IF
i 500 ml AEFRER K whk ECC A B SR A4, 1 o
PRI 1 I 20 ML AT TR
1.4 MRIARFtnl ik P RE D 9T RERE
WREIZI(TO) (ECC FFIARATEIZI(T1) \ECC JF 1R
J& 5 min(T2) BHEHFREN(T3) MIAJE 24 h
('T4) A~ B 1] 05, Fil1 B i Bk A, 0 2 2T 40 MY bE 25
(Het) AL/ (PIE) 385, 48 FH Sonoclot® 4 IfiL %E 1t
1 Plt Ty fiE (platelet function, PF) 43 #7 Y ( Sienco.
®Tne, USA) I SE T1 F1 T3 WG I a] i 6 5 i %
(clot rate, CR) fl PF, 23R4 AY ECC FJ[a] . F 3
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ok BEL BT ] | BB A A 5% FAEBA e H i RS 24 h Y
J) 25 1 - A0 i ) & 0 2

1.5 %it o #  RJH SPSS 13.0 Goit i 4743
BT, IR0 A0 0 o SR S B e AR M 22 (x2s) R
7N, AP HA R A 0 A 0 T 25 40, AL TR] L
BRI R T 22 434 5 A 28 43 A 1 T B8R D
PR PU AR ) [ M(Q) ]38, dL1a] L AR
FRARGE 0 ; THECT R LR F R R, P <0.05
ERA G EE L,

2 # B
P B — R L AR &K Fe bR b iR = R T
Gt X (P >0.05), W 1,

R 1 HEE TR BRI FR L (n =30, x25)

gE| AW P4

TR (m?) 1.6=0.2 1.6+0.1
% (em) 170+10 1748
TR ( B/ %) 11/19 12/18

IR () 48+8 4711
T (kg) 59+17 6113
F AN H] (min) 25042 260+39
ECC ] (min) 13637 125+31
== B Jik BELIBT Bt ] ( min ) 6312 63+10
AR S M MR BE (°C ) 32+2 31.8+3
% (G 4.1£0.9 4.2+0.7
JFZ B & (mg) 177+51 183+39
HRE S (mg) 290+65 27460

P 4B A 25 5 R (1 085+115) ml, 4385 H
PRP (135+38) ml, R FIAF (30+10) min, 3% 1L
e (495+£65) ml, ANH 40 RE4LMAE RN
(615+135) ml, i MLA (8] (27 £8) min, BEIAME P
FHH M (985+180) ml,

WiZH CR I PF A 2 T3 B 588 TO B A5 58 3 1
flR( P <0.01),P 2H T3 i} K5 2 TO /KF-( P >0.
05) I3k 2,

&2 PIAEF M/ MINFELLE (n=30,x+s)

T H 20 31 TO T3

CR(singal/min) A #H 29+5 143+12.1"
P4 28+3 22.4x13.6

PF A4 3.03x1.12 0.7£0.6*

P 3.05£0.15 2.23x1.0

N P <0.01,

WiZH Het {45 1) 55 TO AH L, T1.T2 F1 T3 #
B ( P <0.05 5% P <0.01) , T4 B & TO /K
( P>0.05), {H P 40 T1 i} Het FREARHIE (P >0.
05) . PIZLIE] L%, TO T3 Al T4 Bf s TC 25 ( P >0.
05),T1 A1 T2 i P ZHI4 5T A 4 ( P <0.05 B P <0.
01), P4 Plt{HAH 55 TO FLESIFEAR( P <0.05
8y P <0.01) ; IR IA] Fb 4 TO Al T4 Bf i B2 5 (P >
0.05),T1 F1 T2 i} P KT A 4 ( P <0.05),T3 i}
PAWERET A4 P<0.01), 53,

P ARG 24 h M 51 i i A2 20 M A i
F/0F A4 P<0.01), P4 ICU i B3 el JE 25 5 (
P >0.05), L% 4,

£ 3 WIULEE SRS Het A1 Pl (AR (n =30, x5)

i H 51 TO Tl T2 T3 T4

Het (L/L) A4l 0.41+0.06 0.33+0.04 " 0.22+0.05 " * 0.32+0.05 0.390.04
P4 0.40+0.05 0.38+0.06" 0.26+0.04 " **# 0.33+0.06 " 0.40+0.06

Plt(x10°/L) A 254466 188+46 " * 112438 * 95426 * 12371 %"
e 235+64 10328 * *# 85+31 " *# 136+28 * *# 128+32**

L F4LH, 5 To HE P <0.05, * * P <0.01; B[] Fb&* P <0.05, %P <0.01,

R4 PAUBFARIEIT i 50 ICU 45 B I ] HEAL (n=30,xs)

205 24 h M 51 (ml) 24 h AN A (u) 1CU BFE] (h)
A 620+176(370~3210) 2.5(0~6) 68(44~227)
P4l 560+138(350~3100) * 1.5(0~5) " 67(43~216)

LA st P <0.01,
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3 i i

PEAER O A TFARE AR ECC TR FH Y15 %
STREA AR 2 B Gtk (ER S AT R O il A T
AT A Bk % =z — , iR K5k & T X Ak ik &
TEPE  F I TR AA A e A 7 FH RRE 5 R I R T I 11
GIgsar I

I PR L D A I 80 o 5 i A, 5
LI AU TR ( cell saver) Ol HL TG 1L T00 58 AR 51
HiRIIRGAEE

ANH J2A5 2032 B A9 — S0 AR AR O
IE BRI ANH 276 4 B R AL FT A Ao i, [
Fish A % e R e R ot e ) ot AR A R B AR
FE o ERR L R AN R DL AR AR, TS B4 T
WFER 6 S Jo ) B 1] o A ST AR MG 38, TF 2 AL HiTAL
OIS N o N = s 1T B = W L i S D A
AR R A TSR AN BN, (RIS 1 Y8 ¢ Je
AT ) 4 26 o B0 2, X ECC i ) 4 4 1Y
O T AR, WA AT T B 53 B i e 468 1. P
TR, FARJG L2050 A B R 4 i, 3% i i
Z5u, (R FREE I B 7 K il R, A R T b AR S
= o N TR | NI Al i 7 N =R G N 1
REZMFECUFSE ANH HA 825 19 MR AR 308 mT
Y 408 i LA 300 A S A ot o] 5 P ) (D ANHL
T CABG )52 Jii 22 BR il , 4n A w45 7™ 2.0 T BE Uk
R SR F 2T 2 1K AR B BT O LA B
T 2 B 14 2 4 1 PR BE AR /0N, %o i 8 R AN I 1% S it
ANH™ . ANH %5 5 3 W 8 ek BE i B, ILMACARS REAR
A2, AL g 38 o i S B SRR /L | 25 5 3 AR
FBER Y . ANH i BCC 3] 1fi 218 11 [ A B35
1 ECC IR I 208 (12 ECC 5 I & e L AR
R EZ—

O AA ARG . nT e 2 & 53, ECC
R BILA A 463495 0 I 5 N T S 400 2 i 2 fk 1 f 2 1)
SN EC P 30, T 38 B Ple 358 98 2D | D) BE U
B AR SO IS FAR S 3 i 3 2R i
A O ETF A PE AR T A B T 28 14 R F R vl 485 Pl
rfg, S5 Pl DyREWGR ", RADE B Pl 175
B4 PRP JEAEAR S5 R4 , R AR 45 5 4 A 468 1M 2
8, A B i RO RO, HAR S H i 2 s/ 1
JE R AT e LA W6 A5 55—, PRP P Y Pl 3845 32 |
ECC MBI, U M e ARAT . 46—, i 2R %
I PR 74 £F 4 26 4 D, R 7 VORI VI A S e R 4 1Y
PRP PRS2 85 M, Wi e ECC U1/, 3 24y it
57 F R A R B IR

Sonoclot BE MM WY K2 Pl ThRE/HrAX ] LA gL
Tk AR RS B PR e AR T AR TE AR SN N ZF
AL HE T L, BN A 4 SR R LA KON Ple R HEAVE A
J B An FEF e I R e B, B AVE Bk
PRI R IR O, T LAl s e Ple ) 450 K By IR

AWFFE 45 5 7R, PRP (1] () £ 25 R g i 2
REVK ., Pt DJREHC R , A5 51 i a il b, AR
20 L I 0 T R A, U6 PRP 43 B AR [l 4 %o
CABG B HA B Mg 3 5/, X5 Ple 725K
SEFNIYIREP 7 AR A2 BRI A G, P Al — Ty T D
T ECC &R Ple B0t K B Z Fh A FH 5 59
—J7 WA AT B MR J5 BA I # DI RE R Ple 80, OF
X2, 5 Pl BUE A EE, Ple THAREXT T2 1 F AR I A9
YRE It ) R R A LA T A I AR S

25 bR PRP 43 B3R 5 [ 4 Fl ANH Xf ECC
T CABG &35 HA LW i A 5 4E H (32 %
AT LAFE AN/ AR 0 1 21 8 1 7K SF 0 iy A R
JEHLGT Ple B AT RESEAT4ERE , R HAG 5o 4K
IR B R

S
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- lm IRAFSE -
VTR T 72 1 34 15 88 6 9 1 4 9 1T s i SR

BEFL A M

Ao, G s RIAE R

[HZE]:B8  IFNTE L XJ-12-05 B R 7E O IEFAR Xt A m g i Bk R . ik 68 Bl IETFREE,
HRAE 1M 3 1 AC 8 45 OS], BEAIL A3 9 PR . X 4H (PE 5T XJ-12-05 T Fl CS 4H ( S Cell saver 5° 7)) | FE2H 34 451, i ad %
W v 4 A0 B MR 218 11 (Hb) i ZLA0H HE 25 (Het) ZKSF LR B3R 728 270 52 5 L K £T 40 ( RBC) 19 [T e 3t g
ML A (FHb) 4585 (Glu) (I fRZE 20 ( BUN) | FLAR (Lac ) 15 5 3R (0 0 2 , 2k L A 7 b i v Dol WA 152 48 %o 1 4 i ¥ 149 Il e &
HOBER XJ 4 Hb &8 Het KT CS 2H( P <0.05) , 1fii RBC Mg FHb Glu BUN . Lac ¥ 4 3 40 ] Lb 45 6 B 5 453
RN (P>0.05), Gt XJ AF M RBC W4EHE /1 T CS 4, Mk 4 Ab BRAE ST 40 6] LU RG24 22 5, HoE & 8 AR
I LA TSI 22557

[ OIEFAR; B AR &

[HESZES] R654.1 [ XEAFRIEAS]: A [XEHS]:1672-1403(2013)03-0217-03

The clinical study of the autologous blood salvage effects of Xijing XJ—-12-05

type cell saver device during cardiac surgery
Liu Kai, Ma Jian, Zhao Ming—xia, Yuan Yuan, Li Jing—wen, Long Cun
Depment of Cardiopulmonary bypass Fuwai Hosp & Cardiovas Inst, Chinese Acad Med Sci, Peking Union Med
College, Beijing 100037, China

Corresponding author; Long Cun, Email ; fuwaicpb@ mx. cei.gov.cn

[ Abstract] ;: Objective To evaluate the autologous blood salvage effects of Xijing XJ—12-05 type cell saver device during cardiac
surgery. Methods 68 patients were divided randomly into 2 groups according to the different cell saver devices: Group XJ (XJ-12-05, Xi-
jing, n=34), Group CS (Cell saver 5°, USA, n=34). In order to compare the effects of autologous blood salvage between the two different
cell saver devices, processed blood were analyzed for the content of hemoglobin (Hb) , hemotacrit (Het), and the change of hemorheology,
as well as the salvage rate of red blood cell (RBC) and the clearance rate of free hemoglobin (FHb), glucose (Glu), blood urea nitrogen
(BUN) and lactate (Lac). Results The RBC concentration ability of Group XJ was better than Cell saver 5°. The concentration ability was
same between the two kinds of cell saver device. Conclusion The RBC concentration ability of Group XJ is better than that of Group CS.
The concentration ability is same between the two Groups. There are no significant differences among the other indexes.

[Key words]: Cardiac surgery; Cell saver

SRR I T S B 0% 2R G A A SR R | ARS
G It s S A R 22 | 5] R e AN A I & ” !
AR XU A, I AT S B B R AR AE T R 1 2, 1.1 EBFTH LBIMEGICHZE A SHERE,
ODIEFEARBE AT H ML AR AR MR Y T 201249 A ~2012 4F 12 7, #1268 #il.0EFA
AR I, K5 R4 WIS R A R TR R AR TR AT BB N W) A BERILT D PTAL X
FE (10 WS S A L 0 RS . 7= XJ—12-05 A Egf  ALURI CS 41, 4541 34 f],
[T Cell saver 5% [ 44 IfiL & RIS 25 MLERAR [A] ) 2 111 AiEdRE 8 18~70 Z BH, B L AR,
SCE LR I PRI H L DL T g ) RORBES TR T O AR R B T A2

Wi A B4 LR el AR |

YEF BfL: 100037 Jbat, i EEAR A2 BE I PR A EE 27 B
ORI LA L BE B AR SMIE AR
BIFMEE: & A :Email: fuwaicpb@ mx.cei.gov.cn

BV, TR T2 i s R 18

1.1.2 HEBRARE  GCILAE 8 5 IV R 4 )™ T Y
G o JIFE A P e o ™ T 775 % RO 191 5 R A K e
TR ATERT 4 J& PG 2 I e 5 RISE 5 i
S T oL e BT T S 2 5 R U RN ] A
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AR HER LRI &

12 SHEMA LR

121 SEERERHF P XJ-12-05 F MR M E oL
R — RV FH I 240 B 53 25 2 (RRAS 125 ml) |, PU“&2 7Y
T EEST A FRA T 3E 0 Cell saver 5781 4 1fiL &
[T USCAIL B2 — R P Al FH i 240 73 25 6 (A% 125 ml)
ESENIIN 5% /NI

122 SLEWHFE  Cell Saver 425525200 ml T
FAEMEK (FFE &R 25 TU/ml) |, e 5 | 45 5% A
WP o AP R A3 Shy AL B RNV 4 Ab B R
THVES B T E 300 ml/min; 15 PR 300
ml/min; 7§25 3 B 250 ml/min; B0 5 650 5/
min ; B 58 UL 4% PO VRO 2 800 ml % B T 4R H 33
Vb TN UERE A BER K, WA BESEOR R
HEA 25 ml/min, HE SECRAE . FH = AR L]
LS BEAILIR

1.3 ARARGEAtem  FEEAE AT b B S Rk 4
AFR IS MLIRAEAS 4% 10 ml, 4> A 31l ( Nova
biomedical Critical Care Xpress13, USA) il =& 4b i
Jo LR A LT 14 (Hb) 2T 40 25 (Het) I 25 11
LI (FHb) FLER (Lac) & HE, FH T8I0 9 F 58 45
R 2T 240 i 446 B 3 RN E S 21 40 i ( RBC) [mT i
FHb %88 (Glu)  JR Z A (BUN) Fl Lac 15 & %,
FH R8O A X i v 285 B A4S ( b st e Bk 2 A
Oyl ) KGN R R v 4 Ak R I VR AR ) 4 1l B
AR R 2T A0 M AR T AR R AR SR AL

W& B R TR JC R E 25 (P >0.05) ;%
A BFE A I AR I TG T AR (P>
0.05), W% 1,

22 AHEAEREGILEIAA  AHE MR
RBC [A[8 FHb BUN ,Glu Lac T %3840 [a] e #50
Giitar 225 (P >0.05), WW#E 2,

23 REFFRGAREFION WHLAME XA
Het Hb =T CS 4 ( P <0.05) , 1 #e 4i5 b 3 i 2H 7]
PTGt 25 5, IR 0 4 i B, 4 I A SR
& AR K RS ] e TG 4 25 5, il
P EOE, B4 I8 2 BE (e b)) o ge i34 25 5, &
WG E2ER (P <0.05) ,3 3,

R BHFM RO M T UAL P (n =34, x45)

T H XJ 4 CS 4
FBr (B 15/19 18/16
R () 54.5+10.6 52.4x12.1
HE (em) 162.6+8.3 159.4+9.8
1A (kg) 70.0+13.4 68.7+15.0
F AL [H] (min) 233.8+50.4 239.3+46.4
A AL (ml) 610.0+128.2 638.3+118.4
Jb P (ml) 1897.3+667.8 1853.7+371.1
[l (ml) 245.4+100.2 246.1+74.3

x2S MR AIIEEFERR (n=34,% ,x+s)

WiH XJ 4 CS 4
s NN N YH 4 YR
14 itk JHSPP 16.0 hﬁﬁﬁﬁﬂﬁ@ﬂ RBC [l 95.4% 3.6 95.6+ 3.1
Gt orH , BRI BT EZE (x28D) Fm  411H H FHb &% 98.6x 1.3 97.9+ 2.3
AT AN 5 R “ US4 25 3. .
i&ﬁmpﬁ | ?TE_\LHZIKEJ t ﬁgﬁ ,/E.V;J Hﬁiﬁ(?ﬁmHEXj‘ t BUN 35 [4:% 66.3+1.9 671413
[r\ \T N Ay B é N #L,_j;:‘ \)
K%, P <0.05 INNZEF A E L, Glu kR % 81.1+2.3 80.2+2.0
2 ® B Lac iR 89.6+ 2.3 90.5+ 1.8
21 —HFEHBARPHEL PARZOIER AE
R3S IR A A2 (n=34  x+s)
XJ 4l cS 4
iH
B AL WAL H AL B e ab 3

Het(L/L) 0.404+0.06> * 0.588+0.04 0.347+0.05 0.590+0.03

Hb(g/L) 13.4+2.0%* 19.6x1.4 11.6+1.8* 19.7+1.0

A1 ZHE 10 s (mpa - s) 8.41+0.57* 14.11x 0.72 8.37+0.66 * 15.14% 1.11

60 s™'(mpa - s) 4.99+0.32" 13.70+ 1.03 4.78+0.40 " 13.12+ 0.69
150 s™'(mpa - s) 3.76+0.65 * 9.41% 1.03 3.73£0.55* 8.99+ 1.15

4 I SR (AKYD) 8.11+0.88 * 13.47+ 1.12 7.99+0.78 * 13.59+ 1.33

A M SR () 16.99+1.33 17.46+ 1.29 17.01£1.26 18.98+ 1.12

ATLFEEL 1.00+0.07 * 0.57+ 0.05 1.03+0.05 0.59+ 0.04

RS 3.1920.18 " 12.99+ 2.29 3.09+0.19* 12.37+ 2.01

15 CS AR AL TR RS P <0.05 2N HL# P <0.05,
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3 i i

O IEFEAR A B AR I R £ i R E Y
JE [PDSCAR H 252 0 9, Ak B T A B, DA T 3 B
o SR A B, — R BT Y R I
IS ise A W A EL A LU 2K
31 RRMBEMEDEAR P X o ARELEKLERLER,
PIZH L% 1Y) RBC [HI IS 35 K T 95% , H FLAL BRI
Hb 7 & J% Het ZKE¥4E IEH BN, HAAPE X
I Hb & M Het 7P/ T CS 41, i 28 e 4 b 21
G, Z BTG ER
32 ER KRG REIRPREBL G EMN
ke T SCERIRGE , 7R R A RN A, B R
1B AL BT 1) 7 45 R 2 AT B 23 5 T 2148
Mt shfie, S8 2,3-DPG &b, AR AE JIFRAR,
AT 53 S 21 248 WX S 485 65 L BT e 1 98 558 RN T T
Wl ARSI R R B2 H R PS4
MR A A SR AR 48 $0 5 SR A T8 B A 1) L
BIEREGIIFES . WAL HEZ—Fh [ 44 i ]
WA 8 R — 0o R B2 IV P B R MR 4R BE 1, Tl
LR Het /K (HBEE Het /KF B4R &, 42 1 5
AR R R (V) R ER R E T, Y
F8 B0 2 AT, DT 5 S04 B I ) I AR 2 R R
OR8] R S T B LT 4N AN BE A O 1E A 0
A, AT 35 o5 26 8 T P R A, PR IR, A A 1 9 [
WA R v R R ik e B Ve 46 S8 Het 385
33 RKMEGFHRATHR  TEH MM FL
E AR R ke | B UKL | 21 48 R IR 7 AR
FHb K HL AR 7 38 AR 3 ™ A2 1) — 269 BT (40 Lac,
BUN) B WA i I , 78 A 4o R Hh by o ik 2 ) Joi iy
W, LA Il 5 25 A MR it 3 . SCHRHRGE , H
AR I Y RSO B T A 250 B O IE T AR S R v ™= A 1
AR BOR ) ) ARSI 25 R B, WA AR IR
[TACHs 4% ¥4 0] A5 %0E Bk FHb  Glu . BUN | Lac, {H &,
FEALPEIE R b VR AP A I /B | £ 2 B A I
SR AT I o T S E A PN K= R

AR, i A LV AL B 185 T R
AL & A B A AR5 RS I R 4 0 e B, A
(571N 151 1 SO S 3 o N 8111 6 0 R4 Y & 3 1
2o,

™ XJ-12-05 B [ 4R i 8 Wi 45 5 26 5
Cell saver 5 71 F K MR MU 2 HLBRAH R , AS YR I
PRI G459 s, 3 A0 40 [T Ao = R B vk
7 b PR NI AR 2 AR bR BOE B A E Y B RE 13
Tolw 2 , B AL S B Het 7K XJ 4T CS
20, R, B FE XT-12-05 59 3 AR i 9 B0 £ ml %
2N FHFIRIR .

SE 3k
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Evaluation of the effect of different cardiopulmonary bypass priming solution on

platelet function using thromboelastography
Zheng Lin, Wu Ming—ying, Zhao Feng—hua, Zhang Yan—bo, Qi Hong—wei
PICU, Pediatric Cardiac Center, Cardiovascular Institute and Fuwai Hospital, CAMS and PUMC, Beijing
100037, China
Corresponding author: Zhang Yan—bo, Email; yanbozhang@ gmail.com

[ Abstract] : Objective To evaluate the effect of different cardiopulmonary bypass (CPB) priming solution on platelet function
using thromboelastography (TEG) and Platelet Mapping ™ system. Methods Between July 2010 and December 2010, 30 consecutive
patients received open heart surgery with CPB and volunteered for the experiment in TongRen hospital. Patients were randomly divided
into albumin group (n=10), Ying Yuan (200/0.6) group (n=10) and Voluven (130/0.4) group (n=10). Albumin group got 20 g
albumin and Voluven 500 ml for colloid filling, and Voluven group got for 1500 ml Voluven colloid filling, Ying Yuan group got for fill-
ing colloid 1500 ml. Coagulation function and platelet function were studied with TEG and Platelet Mapping assay. TEG conventional in-
dex included R value, K value, alpha horn and MA value, also activated clotting time ( ACT) and blood routine analysis were analysed
at 10 minutes before heparinization and 10 mins after protamine. Results The general condition, hemoglobin before heparinization,
red blood cell count, platelet count, CPB time and aorta cross clamping time of patients had no significantly differences between three
groups ( P >0.05). After CPB, TEG parameters (R value, K value, alpha horn, MA value, etc.) indicating a marked change coagu-
lant function abnormality. Sternal hemostasis and closure time in protein group shortened compared to the other two groups. Compared
with those at 10 min before heparinization, after protamine, the R value, K value and alpha horns of patients in three groups had no
significant difference ( P >0.05) , while MA value and platelet inhibition rate had significant differences ( P <0.05). Meanwhile, in the
three groups, ACT and TEG parameter value at 10 min before haperinize and R value, K value and alpha Angle after protamine of all patients
had no significant difference ( P >0.05), while the MA value and platelet inhibition rate had significant difference ( P <0.05).
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Conclusion Priming solution with protein has less influence on platelet function. TEG and Platelet Mapping are able to diagnose early

coagulation dysfunction after CPB. Platelet Mapping is more sensitive to evaluate the platelet function at bedside.
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Effect of sevoflurane inhalation during cardiopulmonary bypass on post-opera-
tive courses of pediatric patients undergoing cardiac surgery: a randomized con-

trolled clinical trial
Xiong Hong—yan, Xin Wei—chuan, Lei Lan—ping, Jin Zhen—xiao
Department of Cardiovascular Surgery, Xijing Hospital, Fourth Military Medical University, Xi‘an 710032, China
Corresponding author Jin Zhen—xiao, Email ; jinzx10262@ aliyun.com

[ Abstract] : Objective To investigate the effect of sevoflurane inhalation during cardiopulmonary bypass ( CPB) on post—oper-
ative courses and serum cardiac troponin I (¢Tnl) concentrations in pediatric patients undergoing cardiac surgery. Methods Ninety
patients undergoing congenital heart defects repair with CPB were investigated in this prospective randomized controlled study. They
were randomized into two groups: sevoflurane group, who received 2% sevoflurane during CPB through oxygenator, and control group,
who received only air—oxygen mixture. Arterial blood pressures were recorded before and immediately after CPB. The ¢Tnl was meas-
ured five times during the first 24 h following admission to the pediatric intensive care unit (ICU). Other variables measured included
arterial blood lactate, glucose, and fluid balance, use of inotropic drugs, ventilator hours, ICU days and post—operative hospital days.
Results The pre and intra operative parameters were comparable between the two groups. There was a slightly but statistically signifi-
cant increase of arterial diastolic pressure in sevoflurane group immediately after CPB compared with control patients (47.0+9.2 mmHg
vs 43.1£9.3 mmHg, P =0.028). There was one death in sevoflurane group due to cardiac arrest, and two patients in control group
committed re—intubation due to respiratory dysfunction. The post operative ventilation time (in mean [ 95% confidence interval ] ) was
shorter in sevoflurane group than that in control group (24.9 [ 18.7, 31.1] h vs 38.8 [25.7, 51.9] h, P =0.0064) . The post operative
ICU time, hospital days and serial serum ¢Tnl concentrations, blood lactate and glucose content had no significantly difference between
the two groups. Conclusion Inhalation of 2% sevoflurane during CPB is helpful to the recovery of pediatric patients undergoing cardi-
ac surgery, but has no significant effect on the post operative ¢Tnl release.

[ Key words]: Pediatric;Cardiopulmonary bypass; Sevoflurane; Cardiac troponin I
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F1 PHBIIRFIEASHILE (n=45,x2s)

T H X A 21 R g R P{H
IR (H) 8.1+5.8 7.6+7.4 0.729
B2 (H) 30/24 28/26 NS
KR E (ke) 6.5+1.6 6.5+1.9 0.978
SR/ TR R AR S KA IS (1)) 12/33 10/35 NS
RIS Bl K L 48043 Hs ( mm Hg) 241+118 251494 0.625
FARZEA ()

%5 ] IR b 30 32 NS

S ()RR SR8 + A S O A e 2 1

R DUIBE 7 7 NS

B = WY 2 2

5 [R] B e 1 2

A It K S A 7 42 3 1
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Tt = Sh K BELPAT A 8] ( min ) 46.6+19.3 46.8+26.4 0.957
/A OEY (6 9/36 8/37 NS
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&3 B ILHSMEIFTS IR (n=45 x5)
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[ Abstract] : Objective To investigate the myocardial protection effects and its mechanism of morphine postconditioning in pa-
tients undergoing mitral valve replacement surgery with thoracoscope. Methods Fifty patients scheduled for mitral valve replacement
with thoracoscope were randomized into 2 groups: control group (C group), and morphine postconditioning group (M group). Three
minutes before and immediately after aortic clamping removal, sufentanil (0.05 ug/kg) was given to patients in C group and morphine
(0.05 mg/kg) was given to patients in M group. Plasma concentrations of cardiac troponin I (c¢Tnl), superoxide dismutase (SOD),
malondialdehyde (MDA) , interleukin—6 (IL.—6) and interleukin—10 (IL—10) were measured before skin incision, 0.5 h, 3 h, 6 h,
and 24 h after aortic clamping removal. The rate of spontaneous cardiac rhythm resume, mechanical ventilation time, ICU stay, post—
operative hospital stay, dosage of dopamine of all patients were compared. Results There was no statistics difference between the two
groups as to mechanical ventilation time, ICU stay, post—operative hospital stay, spontaneous cardiac rhythm recovering rate ( P >0.
05). The doses of dopamine of M group was significantly higher than that of C group ( P <0.05). The serum ¢Tnl, MDA, IL-6 con-
centrations of M group were significantly lower than that of C group ( P <0.05). The serum IL-10 concentrations of M group were sig-

nificantly higher than that of C group at all the time points measured after aortic clamping removal ( P <0.05). 3 h and 6 h
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after aortic clamping removal, the serum SOD concentrations of M group were significantly higher than that of C groups, respectively

( P <0.05). Conclusion Morphine postconditioning has some myocardial protective effect in patients undergoing mitral valve replace-

ment surgery with thoracoscope, its mechanism may involve reduction of oxygen free radical species and inflammatory responses.
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Effects of cold self-blood cardioplegia with ulinastatin on immature myocardial

protect in infant after opening cardiac operation under cardiopulmonary bypass
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[ Abstract] ;: Objective To observe the effect of cold self-blood cardioplegia with ulinastatin on immature myocardial protect in
infant after opening cardiac operation with cardiopulmonary bypass ( CPB). Methods 58 infantile patients underwent repairing of ven-
tricular septal defect (VSD) with CPB were randomized into two groups. The 29 cases in group A were given cold self—blood cardiople-
gia with ulinastatin. The 29 cases in group B were given cold self—blood cardioplegia. The levels of superoxide dismutase (SOD) and
malondialdehyde (MDA) in myocardial tissue were examined at five minitures before CPB and 10 minitures after aortic clamping re-
moval. The cardiac automatic recovery times and the inotropic score were documented during operation. Results At 10 minitures after
aortic clamping removal, the levels of SOD in myocardial tissue in two groups were significantly decreased, and it was significant lower
in group B than that in group A ( P <0.05), while the levels of MDA were significantly increased, and it was significant higher in
gourp B than that in group A ( P <0.05). The cardiac automatic recovery time was shorter and the inotropic score was lower in group A
compared with that in group B ( P <0.05).Conclusion The cold self-blood cardioplegia with ulinastatin is useful to the immature my-
ocardial profection in infant underwent opening cardiac operation with CPB.

[Key words]: Congenictal heart disease; Ulinastatin; Myocardial protection; Immature myocardial
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HEAATY  HA 5 31 i, 2 27 9 4F 1 2~ 8 (4.5
+0.2)m;{AH 3.5~10 ( 5.3+0.3) kg, BEHLI N &
UST A M L O PR 4 (A 4H:n =29, 5 16 ],
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ict ] 4000 IR AS= PR A K V0 HP o1 B 4°C V2 53Tk
. B AL AR 5 A 4R EAS
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FH EAR IS O WA T E S AR . FARH
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IR R E S ED A A TP 3R IR A -80°C 7K
IR
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The protective effects of ulinastatin against exogenous H,O, —induced vascular

endothelial cells injury
Lei Lan—ping, Wei Yi—jun, Xiong Hong-yan, Yang Yang, Chen Tao, Jin Zhen—xiao.
Department of Cardiovascular Surgery , Xijing Hospital , Fourth Military Medical University , Xi’an 710032, China
Corresponding author; Jin Zhen—xiao. Email ; jinzx10262@ aliyun.com

[ Abstract] : Objective
injury. Methods 1In vitro H,0, mediated endothelial cell injury model was established by adding H,0,(250 pwmol/L) into the Human
umbilical vein endothelial cells (HUVECs) culture system. Serial concentrations (100, 500, 1 500,3 000 and 5 000 U/ml) of ulinas-
tatin were added to the culture system. Cellular viability was determined with MTT assay; lactate dehydrogenase (LDH) content, NO

To investigate the protective effect of ulinastatin on exogenous H,0,-induced vascular endothelial cells

content and elastase activity in the culture medium were examined. Cellular adhesive ability was also measured. Results ~ The co—cul-
ture process of H,0, and HUVECs significantly decreased the viability and adhesive ability of HUVECs, decreased the NO content and
increased the LDH and elastase content in the culture medium. Ulinatatin inhibited the changes of medium elastase contents at some
level, but had no significant effects on cellular viability and adhesive ability. It had no significant effects on the medium content of
LDH, NO either. Conclusion Ulinastatin, in the dose used in this study, has no significant protective effects on H,0, mediated en-
dothelial cell injury.

[Key words] : Ulinastatin; Endothelial cell; H,0,; Elastase.
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1.1 XA a5 EAAMEKENT o«
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Al) o ANJRFRIDK PN K At M AR R 2R D 4L IS R A 5 — B
& B B O i 5 AR S 30 2 R, /NAR IV (AT H g
/N A]) ,DMEM RS 729 ( Hyclone , 2 [ ) | i
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it} (LDH ) 1255 & ( ma A ) TR ST ) |, Sk
A P I PR A A R & (et AR ) TR AR
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) . B H O A0 ¢ 6 ER £ AAPV Elastase
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31 248 A 4 28 R s 7 2 T AR, A R TR A2k
JEREE B VE T . TR S WA T R b %) 4 i, fifi L5
VR IR AR L R EE AL 2x10°/ml A T
96 L35 F& A b, T 40 MR Al A S, e FH G I 1Y)
DMEM 532 55 77 24 h, (40 [R] 254k, 4R J5 B o]
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1.3 MTT A2 R B K E 5 &) 4 T aF i Al &4
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R A AR ) T AR 5T T, e BN & U I AR
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1.5 & PF—AMALIL(NO)LEHMNET L)
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BEE DRI AN ROS SR THE . WE 6,

3.0r ok
2.5 I T I % =
2.0}
wn
£ 1.5
Lof
0.5
0
A4l 250 250 250 250 250 250 H,0, umol/L)
0 100 500 1500 3000 5000 (UTIU/ml)
VE S IR Le# * P <0.01,
B 6 ANEALPRAL P A0 ROS & &Y i
R & S

H,0, RERZ S Mot B 11 P F A2, 78
HHMIA% NI H,0, A% 728 il B s 1 M 1 Pl 3
MR i, DNA BB 24, S 34 a4t 44 . LDH J&
20 A 473 I R I 400 B 4 ) A0 L 9 5, HL A A e
SIS F7 R WA s 4 AR BE L L AR R 1,0,
1120 HUVECs ¥5323 LDH & & B & iy | iX 3R
B H,0, fig 5|6 Py Bz 20 L5147, ) Bsl40 skl 208 ey 34
BEARAZRE ST, P9 B2 40 1% B B T A I A N B 48
Vil 16 2 B SR, A 98 45 SR 4R o 48 fk Ak
FEAT DL S BTG 75 P B 40 B 1) 8 B B, e A
T I3 S A 7 KT B8 T e S T K PN Bz g 48
P& 5 e 70 1 U 3 o PR R 200 P 9 e A o S
T 20 PN AR R K P KT T A B R v i R
TR 11 5 e S IR s R B2 00 L8 475 0, S T AR R
PR 200 M 375 e X BB . NO 2 Fl P B2 400 i i 1Y
MW TE B, E B &7 5K LS W AL, 3903 S 44
BE RN JRAE SR, LA B Al i /R R AR SR
P2 UEME NO XFC L4 2R Ge HA T 12 T B A 1 o s 1
F L HERFIE 3 1 NO JKF- XhC MV (R /R F B &
PR SC, 11 BB DR B E R A 0L Y 2 D) e
W, N TRIE NO kbt

AR S HOAS [0 ) 5 WA T AR AE— i R
T BERATR T A AL SR L B B T R

REXTHUANIRYE H, 0, 15007 18 1l i) P4 Bz 4 A % R T
R ALASREAI ] P4 K 20 B LDH (8 R J5, AS B 4 1
B A G AR S B T, AN RE R SR R
PS5 PN B2 0 A b R E 0 S 4R i SR P Y
NO &t $R5 1 w) fly T %3 Fp A M i S L A i
JICER PN B A 5 DA T ) PR AP 1

SENW:

[1] Petrofsky JS. The effect of type—2~-diabetes—related vascular en-
dothelial dysfunction on skin physiology and activities of daily
living [J]. J Diabetes Sci Technol, 2011, 5(3) :657-667.

[2] Yang H, Jin X, Kei Lam CW, et al . Oxidative stress and dia-
betes mellitus [ J]. Clin Chem Lab Med, 2011, 49(11) :1773
-1182.

[3] Drummond GR, Selemidis S, Griendling KK, et al . Combating
oxidative stress in vascular disease;: NADPH oxidases as thera-
peutic targets [ J]. Nat Rev Drug Discov, 2011, 10(6) :453—
471.

[4] Ogawa M, Nishibe S, Mori T, et al . Effect of human urinary
trypsin inhibitor on granulocyte elastase activity [ J]. Res Com-
mun Chem Pathol Pharmacol, 1987, 55(2) :271-274.

[5] Craige SM, Chen K, Pei Y, et al . NADPH oxidase 4 promotes
endothelial angiogenesis through endothelial nitric oxide syn-
thase activation [ J]. Circulation, 2011,124(6) :731-740.

[6] Huang PH, Chen YH, Chen YL, et al. Vascular endothelial
function and circulating endothelial progenitor cells in patients
with cardiac syndrome X [J]. Heart, 2007, 93 (12) 1064 -
1070.

[7] Liu HT, Li WM, Xu G, et al . Chitosan oligosaccharides atten-
uate hydrogen peroxide—induced stress injury in human umbili-
cal vein endothelial cells [ J]. Pharmacol Res, 2009, 59(3) .
167-175.

[8] Jiang J, Zou J, Zhu L, et al . Degradation of methylene blue
with H, O, activated by peroxidase—like Fe304 magnetic nanop-
articles [ J]. J Nanosci Nanotechnol, 2011, 11(6) 4793 -
4799.

[9] Giordano G, Hong S, Faustman EM, et al. Measurements of
Cell Death in Neuronal and Glial Cells [ J]. Methods Mol Biol,
2011, 758.:171-178.

[10] Huang PH, Chen JS, Tsai HY, et al. Globular adiponectin
improves high glucose —suppressed endothelial progenitor cell
function through endothelial nitric oxide synthase dependent
mechanisms [ J]. J Mol Cell Cardiol, 2011,51(1) :109-119.

(W HIW . 2013-07-15)
(53T H #4.2013-07-26)



242 rhER MR 2013 4E 12 A 15 B4 11 2545 4 ] Chin J ECC Vol.11 No. 4 December 15, 2013

B w] T o 40 B o S Y
PN R 240 i 463 3 14400 i A A

B BT, R F 2N e R 2R

[(WE]:BH U DEM T X Mo 20 500 P B 40 30405 03V R L, ik RO B SR 0 AR ik
B (HUVECs ) i R IRSE I 1~ ( TNF—a) FIFHL R —y (IFN =) B 5 J5 16 4k, TE 3 A L9820 B A PPk 20 i 28 TNF -«
W S I AR HUVECs 53800 0 b ok 20 Mt 75 28 57 v PR 20 I 5 10 P9 52 A L 03 40 A S 80 LS 5 44 22 v o
AN BE B 2 ] T (100,500, 1 500,3 000 1 5 000 U/ml) , MTT A0 P Rz 200 47305 22, [ Bsf s 00 33% 55 ¥k 2L 1 ot Sl
PE(LDH) \—% b5 (NO) & GRS 2 RGPk S TNF—o BN [R) e B 1) 2 Rl T L0 5 )5, 3 = 200 e S A )
AN SRR ARG T, SR WS A T PRI S5 S LA HUVECs L0575 AT LU S5 AR P B 20 A0 36 TR 5 3R
LDH 15 25 7t 5 NO 2 5 1 35 AR Sk 2 1 B v M 2 i, 5w T 0] DASR SR PE XS Bt R ARk, IR, St T
AT LAFI AR R RRAIG TNF—o 38006 (09 P R 0 I N S e BRI BRI M . 4538 3wt T v Mobr 4 i A 5 100 P9 B2 4 4 0 1)
IO IVE B AR , AL 5 5w fth T 30 P 40 B P B TR 4 B 4 % s B P 9 T O

[EBIA]: LEMlT ; AR s Mok At i ; 330 28 1 il

[FESZEES] . R654.1 [ XEAFRIREG]: A [XEHS]:1672-1403(2013) 04-0242-06

Inhibitory effect of ulinastatin on neutrophil mediated endothelial cell injury
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Department of Cardiovascular Surgery, Xijing Hospital, Fourth Military Medical University ,

Shaan’xi Xi‘an 710032, China
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[ Abstract] ;: Objective To investigate the inhibitory effect of ulinastatin on neutrophil mediated endothelial cell injury and its
underlying mechanisms. Methods Human umbilical vein endothelial cells (HUVECs) were activated with TNF-a and IFN-vy in
vitro. Neutrophil cells obtained from health people were separated and primed with TNF-a. In vitro neutrophil mediated endothelial cell
injury model was established by activated HUVECs and primed neutrophial co—culture, serial concentrations (100, 500, 1500, 3000
and 5000 U/ml) of ulinastatin were added to the co—culture system. Cellular viability was determined with MTT assay, lactate dehydro-
genase (LDH) content, NO content and elastase activity in the culture medium were examined. Meanwhile, serial concentrations of
ulinastatin were added to TNF~a primed neutrophial cells, and the intracellular elastase activity was measured with a flow cytometer.
Results The co—culture process of primed neutrophil and activated HUVECs significantly decreased the viability of HUVECs, de-
creased the NO content and increased the LDH and elastase content in the culture medium. Ulinatatin inhibited these changes in a dose
dependent manner when added in the co—culture system. Furthermore, TNF-a alone could activate the neutrophil and increased the in-
tracellular elastase activity, and ulinastatin could decrease the intracellular elastase activity in a dose dependent manner. Conclusion
Ulinastatin can dose—dependently inhibit the neutrophil mediated endothelial cell injury in an ex vivo model, this inhibitory effect is as-
sociated with the ability of ulinastatin decreasing the intracellular and extracellular elastase activity.

[Key words]: Ulinastatin; Endothelial cell; Neutrophil; Elastase
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The calpains inhibitor MDL28170 protects heart against ischemia/reperfusion in-
jury in rats
Gu Xiao—ming, Wu Feng, Zhang Jian—ying, Wang Yue—min, Li Juan, Zhang Shu-miao, Yang Min,
Zhou Jing—jun, Gao Feng
Department of Physiology , Institute of Basic Medicine, Xijing Hospital, The Fourth Military Medical University ,
Shaanxi Xi’an 710032, China
Corresponding author; Zhou Jing—jun, Email; jjzhou@ fmmu.edu.cn

[ Abstract] : Objective Our previous studies demonstrated that MDL.28170, an inhibitor of calpains, produced protective effects
in the isolated heart. This study was to evaluate the effects of MDI.28170 on myocardial ischemia/reperfusion injury in vivo. Methods
The rat hearts were subjected to 40 min ischemia/2 h reperfusion. MDL28170 was given i.v. 5 min before ischemia at a dose of 3 mg/
kg b.w. bolus. The infarcts were measured by TTC staining, the apoptotic index was evaluated by TUNEL staining, and the level of
plasma lactate dehydrogenase (LDH) and myocardial caspase 3 activities were determined by colorimetric assay kit. Results Com-
pared with the normal, the hearts in ischemia/reperfusion group exhibited increased infarct size, and enhanced plasma LDH activities.
More importantly, MDL28170 significantly attenuated these effects induced by ischemia/reperfusion. In addition, the data of TUNEL
staining and caspase 3 activities revealed that there was an increase of cell apoptosis in ischemia/reperfusion group, which was also
blocked by MDL28170. The last but not the least, MDL28170 had no effects on myocardial infarcts and apoptosis in the normal. Con-
clusion These results provide evidence that MDL28170 protects heart against ischemia/reperfusion injury in vivo. It also suggests that
inhibiting activation of calpains is an effective strategy for myocardial protection.

[Key words]: Heart; Ischemia/reperfusion; Myocardial apoptosis; Myocardial protection
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Y e IR Bl bR PN B2 ARSI &F 51 2 BE 1Y 52 i

GREE EKR,FE EIME AER RS, E B AE A

[(WE].BH HITERFIR K,370C) &0, AE AR AL ORI (NDP ) %5 76t ik 3 Rz I3 4 R AR AL X F ( EDHF) 4
S MAEET R IIRER S, Ak ARIECAAERRTE W 10 2543 B P 2H , 4331 A %of i ( CON) 20 | St. Thomas (ST) 2 \HTK 41 |
NDP 4, RJHASE AL B A4S 313 3B T Krebs—Hensleit(KH) ¥ . ST ¥ HTK #& .NDP & ,37°C £/ FA#4E 1 h, it A—
AR T BELAT ) N 25— LA 2R ( L-NNA ) F1 5 i 4t BEL i 771 ( Indomethacin) , 12 & AT SR F20(U46619) KX Sk
(Bradykinin) 5 MAFWAEFI4F R L, S5 NDP 40 *h EDHF 415 1Y P9 B AR 45 4T 5K 7 23 L e ok, i (74.79 6.
40) % , HA Ml HTK 20 (51.32+21.92) % .CON £H (24.03+8.01) % ST £ (16.20+6.39) %, Z5it @M (1 h,37°C) &4
T, NDP O e ik B2 i sk T g LA AR E A, BAE T HTK 240 . CON 4070 ST 4.,
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The protective effect of non-depolarizing solution on the endothelium -related

relaxation of porcine coronary arteries under normal temperature
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Cardiovascular Disease , Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing 100037, People’s Republic of China
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[ Abstract] ;: Objective  The present study was designed to evaluate the protective effect of non—depolarizing solution ( NDP)
on the endothelium—derived hyperpolarizing factor( EDHF ) —mediated relaxation of porcine coronary arteries after rings were incubated
with NDP solution at 37°C for 1 hour. Methods Due to different preservation solutions used in different groups, the rings were divided
into four groups: control (CON) group, St.Thomas (ST) group, Histidine=Tryptophan—Ketoglutarate (HTK) group and NDP group.
Rings from porcine coronary arteries were studied in the organ chamber. After equilibration, the rings were incubated with Krebs—
Helenseit solution in CON group, St.Thomas solution in ST group, HTK solution in HTK group, non-depolarizing solution in NDP
group at 37°C for 1 hour. Then Pre—contraction tone induced by prostaglandin F2a (U46619) and endothelium—dependent relaxation
tone induced by bradykinin was measured in the presence of indomethacin and L-NNA. Results After incubation with different solu-
tions at 37°C for 1 hour, the EDHF —mediated relaxation induced by bradykinin was much higher in the NDP group 74.79% +6.40%
than in the HTK group 51.32%+21.92% , CON group 24.03%+8.01% and ST group 16.20%+6.39%. Conclusion NDP solution pro-
vides superior endothelium protective effect compared with ST and HTK solution under normal temperature.

[ Key words]: Vascular rings; Preservation solutions; Endothelium—derived hyperpolarizing factor

TETERKIEIS R G, N B R 2 A AR BT RE

EEWA . HEARBARETIIH (30972866) FCZEVE T LA K Sy T R R e B e Y
AL A AP S BB (7102131) B B R P B IR T ke AT I A 5K

R Sfi: 100037 JCR AL RIBEBE DMBERERE . gy 4 fl 2 (mitrie oxide,NO) , B3R 2 ( prosta-
SE-ANIIKER s s I A SRR o = i ’ ’ R S
LR, AN C MBI, CEPRITRE o pOI ) A4 B BEHE S % AL P T (endothelium -

SRR E  RIMERE ) .. [2] e o
BIFAEE: 2K, Email: heifeilong@ 126.com derived hyperpolarizing factor, EDHF) ™o k5 7% 3
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e PR32 107 FH ) e 2 A e PR ™ o 458 3 LA TN
Ky Er sk fe, F 250 EDHF 5 0 0048 9 B2 K
HPERF SR DIRE Y o O 1 B e K L P B AR
ROR  RSTZH o A 5 R T ot I T <R
SR R AR AP B BLE B  — R ALY < 3R
AL O BE 455 FE ( non — depolarizing solution ,
NDP)” , ABFSEN I — 4 AL R 5 R BB L-NNA
FNER 0 42 B BH 87 77 Indomethacin 43 51 BH.Wr NO A1
PGL, VE, BRI 35 (1 h,37°C) 17 5%
7T, NDP O $E e AR Sk 4 B EDHF 41 5 B9 7 5K
TREMITRAPRCR

1 #RERZE

1.1 =2 E  PowerLab /il #E & ic 5% FHL(
AR . ADInstruments 23 7)) | B 2URES (TRH)
. ADInstruments 23 A ) , B5ARZH 20 I 2 i (IROK A
V. ADInstruments 23 7 ) , =R BE 5K 7745 8% (BRI
. ADInstruments 2y @] ), 8 18§ 2 /K 35 (3
TECHNE A F]) .

1.1 FEXA AL E S BT N-A 5L -1~
K522 (L-NNA , 225 sigma 23] ), B0 48 it BE B 70
M5 € 2% ( Indomethacin , 3¢ [€ sigma 2% F]) , i 51 Jif
2 F20(U46619, 25 [ Cayman A ) , 258 ik ( Bra-
dykinin,jjé sigma /L\\ﬁj) o

1.3 %% B4 Krebs—Hensleit (KH) #& ( mmol/L) :
NaCl 118.5,KCl 4.75,MgSO, 1.19,KH,PO, 1.18,NaH-
€0, 25.0,CaCl, 1.4, %i%#% 11.0,pH 7.4, St.Thom-
as( ST) i (mmol/L) ; NaCl 110,KCl 16, CaCl 1.2,
NaHCO, 25,pH 7.8, Histidine—Tryptophan—Ketoglut-
arate( HTK) # ( mmol/L) : NaCl 15, KCl 9, MgCl, -
6H,0 4, HEEEE 30, L-41 2R 180, H &ML 18,
BER 2, a— B —FREFER 1, pH 7.3, NDP ¥
(mmol/L) :NaCl 15,KCI 5,MgCl, - 6H,0 4, L-2H%
12 180, AR EEIR 18, (LR 2, o~ 1R 1, A
THE 30, A0 H K 3, IR H 0.2, FIZ KA 0.5, )2 1]
Hi/K 0.01, pH 7.4,

14 Z=Hxr% $HL0,600~800 g,

15 SBHymBERNE S WGBS E L
554y R UL, 5350 kX B (CON) 41 ST 4 HTK 41 .
NDP 41, TR i & 52 4R OB fif 4.0, B T 4°C
¥ KH I odb sl s [n] S0 2 43 5 ek JDk 1) 2 i R
SCBURTR 173 BOlBUSCE TB2.2~2.8 mm, KJE 5
mm ZEA7 B ML ER, ARE A R S8, DU A ] £
FEVRZE I I A FRK ) [R)— % o e ok 2 i % 52, B
FEAR R (n=8) M, ¥ MR BHE X =MAF
REW22 V- B TIA 37°C .4 95%0,+5%CO, &

AR KH B i il b [ e . Z212
MR ER RIS (AR 2.5 ¢ 224 KB P, F
51 h 5, B4 R 43 R e T 37°C B9 KH Wi, ST
W HTK &  NDP ¥, %47 1 h, {RAFHE 2 )5,
37°C KH ¥ BB 4 A [ AR AR, “F- 1 30 min, il A 7
pwmol/L Indomethacin 1 300 wmol/L L—-NNA, /K ¥
30 min Ji7, fILA 30 nmol/L U46619 Y4 1fil % , 20 min
LA BEPEG KK INA LS E RN 107" mol /L 107
mol/L_10™° mol/L, 107 mol/L. 10™® mol/L, 10777
mol/L 1077 mol/L 10" mol/L . 10™® mol/L ) Brady-
kinin EF 9K 0045, 4> ¥ B A5 2 8] 9 B 8] (8] B A 2
1.6 WERIEAF 3TCHKRMU TV 1 h )5, F£4H il
Wi Bk (o) s A7 1 h Je A 5k 1 B A8 1k
WERE () 5 I ABH B 7 Indomethacin 1 L—NNA 30
min Ji5 ML 7K TS () s AU U46619 )5 1fi
B U W B 5 AN [A) ¥ BE Bradykinin 5] ) EDHF
AT N B2 AR PR Tk A 4 He (1 U46619 W4 iR
JEME ) .

1.7 %it5 % (i SPSS 18.0 HiFx Bl k47
ST b, BE R Y B bR 22 (x2s) R, R
BEHL X LT 5 22 40 A 6 B8 R AT e 140, 45 4
(5] 5 5 L 45 K FH Student — Newman —Keuls #5536, fF
A B R B0 R 48 2 T 22 SR ANIE A o0 A K 5
Ph P <0.05 hEREAGITHE L,

2 & R

21 REMIEIZBEA 1 h G o F 3 E8TK N K
TP M AF R K I TE R E 2R, 37C
7% 1 h 5, CON 20 HTK 2H# 5.5k J1 JLF 3% ik
A7 ST 4 E 5K A Firs fin, NDP 2 & 55K ) i 2%
TRE, LI 1,

0.2

>

A

NDP#

J—

R e HTlK?H,

CONZH.

-0.21

LRAF Th 5 (0L 7K ) 0% ()

v

FEr o  # ¥ AMIFIRS CON 41 ST 4,
HTK 41 NDP 4i#f L, P <0.05,
B 1 SR hEHE AR
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22 e AFREFAE B R AT SHMAMR
W77 Indomethacin Al L—-NNA 30 min J& Ifil 55 & B 7K
JI ¥ BT, 5 ST 41 HTK 4140 b, NDP 415k /)
AR Y /) UL IR 2

I
w
T

e
o
T

o

CON4 STZ HTKZH NOP4HL

=
—
T

TN BELT 70 /5 1 555K 0 1R 504 ()

[}

E ok ARBIFRRE ST,
HTK 21 .NDP 4iAf Lk, P <0.05,
B2 A4 AMKIH Indomethacin Fl
L-NNA 30 min J5 ##8.5K Sk 28

2.3 A U46619 M % f % | 32 F & K o 5K 45 7R
1 AR AR AL o AR 4R 7 U46619 )5, I
(ERINIOE SRS RS b | B (SR N e v T s e e
25, UL 3,

14r
12

10

U466 19 4iiEE (g)

CONZ ST4 HTK4 NDP#L
B3 AAIAMEWESR U46619 5 A TKITHIHE

2.4 Bradykinin A~-F 89 A BAR #M 84T TR AE A
FEA AR R SR T AR 1071 ~107° mol/L
W E Y Bradykinin, ff Bradykinin ¥ B i) 38 K i 45
@T’?Kmﬁfﬁfﬁﬁ{ﬁijt, Hd NDP 4Hp Bradykinin 5|
AL EDHF A3 19 P R A M il 7 47 7k A 4 L
K, HRAT M HTK 44 .CON 41 ST 46, WLI&l 4,

0r ve\f—f:;ﬁt
=20 |+
N
Sy
= =40
f‘é —=— CON4H
& -
—o— ST4]
60F s TR
—&—NDP41
-80 | N | . Il . Il " | N |
-10 -9 -8 -7 -6 -5
e # % ASBIFERS CON 41 ST 4,
HTK 21 NDP ZH#f L, P <0.05,
B 4 AR Bradykinin 5] 1) EDHF
A1) PN B AR L4 5 4 EL
3 3t i

AR RAR 2R AL G 1 = B PR 23 1
SEEK LA P9 R B T RE ) T P R A 5 e Sk A
ISR 1 S A T 1 A 5 N T DT
PO A Y AR E AR R, N R
TN B PR & 5K A, B4E NO, PGL, Fll EDHF,
EDHF 7 56 Jik 1L 5K i 04 98 15 b % ¥ 45 2 0 1
A, JUHSE 4 NO #1 PGL, AYVE R Z iRt EDHF §1E
FHSAR G 0, DI 2 5 138 5K iR . ARHF
5% i A BH W57 Indomethacin A1 L —NNA 43+ 51 BEL ¥t
PGL, 1 NO MIFEHT , 32 B AR A Ak oo 452
FW, BI NDP ¥ EDHF A5 19 1055 P9 52 A s P &7
SR RS

AT AU JEE AR A 8 43 X6 1L A5 1) e L B g
AARNFEBFZ W, AT, 04 AR IRAAE 1 h
J& ,CON 1A HTK 41 1l 48 5% J1 A8 A6 AN K, i ST 4
A5 B 1) 25K B S 1 TR Sk (01276«
0.0412) ¢, NDP 41 A9 1l 45 &% 8. 5k 71 9 8 T F%, T R#
MR B h (0.3445+0.0884) g, i ABHWT 7] Indometha-
cin Fl L-NNA J&7 , & 4% 25 145 3R i 8k J1 3494 B
B, o ST 2 i A5 ke g 388 0 4 R EE IR K, S (0.
2734+0.0914) g, T NDP 2H IfiL 45 5K 7 58 i 616 W 2 e
/N, R(0.0987+0.1146) g, DL 45 BRI R ST
x5 | K I AE AU , 55 Dong S5 HYBFFE 45 SR 45
F—HC® 1 NDP Y RE S 5 g b 4 R 10 45 5K 7 &
JE

AN T D A A0 %o I A8 B WA AT 5
RERUSZ WA AR [H] . Sofdi ] U46619 X I 4 R i 47
W , 5 AL PRI iR B T i E 22 5 RS K
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KINARTEHEEE (107" ~ 107° mol/L) Bradykinin, Ff
% Bradykinin ¥& B (9350, EDHEF A5 19 1045 P9 2
AT TR A A L G K, o NDP 41 #1 HTK
201045 B 5K E A3 LE W R T ST 4 CON 41 Fifi
Bradykinin V& B /% 4 /57, 1004 19 PN 2 AR 1P &7 5K J
IEPEARRT R, H ST 204 T CON 41, 4/ J e Uik
(1 h,37°C) PRAFIT ,NDP J80RT HTK Y& RE 9% 55 47
Pl B EF Ik DOBE , M ST % EDHF A 5145
BRI PEET sk DR B A W F AR, b F R vk
JEH B FRER

ARHFFE A S5 5 TR, N RO I 4 78 5K
JIUL T EDHF A5 (4 0787 PN 2 AR 14 & 5K Ty R 1) 5
Ml AN [], X AT g 5 45 AR B AR A G, 5
CON 2 HTK 41 NDP 40 #H kb, ST 2H H if 4% % 8.5k
F10R BN, EDHF A5 14 108 P e AR M & ke 1
FHUA 58 3245, Z2 TR 9 UE S A5 40 s A0 45 P 460 3 1.
BN IIRE U HEHE EDHF A S 09 P B2 Al v
Aok, RN EERBAEW TR e,
EDHF 38 13 41 A 55 ep 457 348 A% Ak & 4% 48 1, 1 5 e
JE K 15 LA R H o7 oAl Ak, 90k T EDHF v
SEFIRAE ]  Hovk , EDHF 18 a1 JF i K38 38 i 5
T JULEH e S R 7 R AR A, DR Ca™ B8 30 19 K
A AN ATP fEURE K@ 18, e kS K &) ix gt
K30 38 77 A A

5 CON 4 ST ZHAH e, HTK 20 % Ifi 35 & H. 5k )y
SEIE N W RE R AF HL PR 4T EDHF 4519 7 B2 4K
HHPE IS EF 5K AE . Pizzicannella %[9] N FH G s 2]
BUL T RGBS A A BT UE B, 55 A4 BEER K AH L
HTK WX N B 20 i HL A 54 i PR B 2R . HTK )
XoF LA PN B2 DI RE AT B0 A DR AP 80UR | 7T g 5 iy
B AR KRN 9 mmol/ L, R T KT IR
PR, 6T 0L P B2 10 SE M /N 3 4 A MR AR 0T LAY
2 PN B ALK il SRS A R TR A A B TR T e 5
AR/ H TR 2% vh 3 5t B8 I it 1 1] 1% 240
R g

NDP 38 Ry A LA Ak 2800 5= 0, K My 5
mmol/L,fi.F ST M A1 HTK ¥, &b F K* it A= Bk &
WHEZ N, SHE =4, NDP 4 A8 52 K
I A F TR 7, AN G R A A e O, I HHR
EDHF 415 1) P Bz AR 881 P il 7 &7 7 T B 19 2001 i
o ZHT NDP WAL, Hof & Sy /B L T Hoe =
2 PR R A 2 R AT R AR A
Ji P A7 S 2 e R S KT B T AR o
Ca™ 3838 A9 FF I, Yk 20 1 5 P S R4 B PR it A7 5
T, NI B AT R AR5 1045 A i 2 5K T, AR IS Y

FeEvakohag, Horh, MR S R S ARG A
ATP e K™ 38 38 & 35 0 i PR VE T, Ja-
kobsen %51 i FH MR AR A5 4 P s W B KT, &
PRI R - 47 EDHF i S 19 P B2 4RO M &7 5K AR
FH; Dong 251" BFFTUE B JE 1T M /R BE % 40 455 4
XTI N B AR AP R, IR 9P EDHF A5 1 P R K
RS SKRAE T, T REMLGI N HIF i ATP B K
A, - LA AR R 7 B A , 5 EDHF A1EH
PRE, NITER S T EDHF 45 19 P Bz MO8 1 & i A
M.

SERAR R A E R (1 h,37C) RS,
NDP W EA R A A I P R AR ROR , AR B
T CON £H ST 411 HTK 4. NDP & nf {73 Al
20 if JE L SRR AR AL, S EDHF OB, 4547 T ED-
HF A5 109 05 P S R &7 sk DhRE , sbAh , =i
Zh RS PUAALTIA B IR JAEB B Y AR TRE
A #2035 T A IR ROCR . NDP W I 48 O/
PR RN TR G e B R T 107 PN e D) e
AN SR FRAELC R A5 0 AR o5 R 2 10
HESMBFFAR BRSO R R B ks 10 JUE 1) R
PR, (HHHET NDP & B9 AF 78 38 A F L b BT 52 B
B, T B — 2 W I R ST IR 55, AT 2 NDP
4l PR I FH B 18 5 ) L
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