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Impact of packed red blood cell transfusion on platelet activation and aggrega-
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[ Abstract] ; Objective The aim of this study is to observe the impact of packed RBC transfusion on platelet activation and ag-
gregation in vitro in pediatric patients with cardiac disease and to clarity whether circulating platelet microRNAs could be serve as a new
indicator of platelet activation. Methods One hundred infant patients were randomly divided into 2 groups, transfusion group and non
—transfusion group. Each group has 50 patients. In viiro transfusions were performed by the addition of RBC obtained from transfusion
packs into fresh whole blood with a ratio about 1:4 (0.5 ml of RBC mixed with 1.8 ml of whole blood). After 30 min, the expression
of P—selectin and the content of platelet microparticle (PMP) were tested by flow cytometry. Light transmission aggregometry was per-
formed to determine the platelet aggregation. The expression levels of four kinds of circulation platelet microRNAs were detected by Taqg-
man quantitative real-time PCR. Results There were no significant difference in the baseline hemoglobin level between the two groups

( P>0.05). After RBC transfusion, the Hb level was elevated by 23+ 6 g/I. Compared with non - transfusion group, platelet
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aggregation in transfusion group was significantly increased( P <0.05) .Platelet activation was also increased by transfusion as confirmed

by the elevation of P—selectin and PMP expressions induced by 20 M ADP. Similar results were found with the four kinds of circulat-

ing platelet microRNAs ( P <0.05). In the non—transfusion group, the levels of four kinds of microRNAs in the cyanotic subgroup were

significantly elevated than the acyanotic subgroup( P <0.05). Conclusion RBC transfusion increases in vitro platelet activation in pe-

diatric patients with cardiac disease, providing a possible explanation for the increase in recurrent ischemic event and mortality reported

after RBC transfusion in clinical practice. Circulation platelet microRNAs may serve as a new marker of platelet activation.
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In vitro coagulation studies of hemodilution with different priming solution
Bian Lu—yu, Zhou Yu-jiao, Gao Guo—dong, Hei Fei-long, Liu Jin—ping, Long Cun, Yu Kun
Department of Cardiopulmonary bypass, Fuwai Hospital, Chinese Academy of Medical Sciences&Peking Union
Medical College, National Center for Cardiovascular Diseases, Beiiing 100037, China
Corresponding author; Yu Kun, Email ; yukunfw@ 163.com

[ Abstract] : Objective To compare the effects of in vitro hemodilution with lactated Ringer’s solution, hydroxyethyl starch 130/
0.4 and 4% succinyl gelatin on the blood coagulation function. Methods Blood was taken from 10 healthy young male volunteers.
Blood was diluted by 10% , 30% , and 50% using either 6% hydroxyethyl starch 130/0.4 ( Group W) , 4% succinyl gelatin ( Group G)
and Ringer’s lactate solution ( Group L). Thrombelastograph ( TEG) was performed and record reaction time (R time) , blood clotting
time (K time), alpha angle, maximum amplitude (MA) , at the same time conventional coagulation parameters were detected, such as
hemoglobin( Hb) , prothrombin time (PT), prothrombin time activity (PTA) , international normalized ratio (INR) , partial thrombo-
plastin time ( APTT) , thrombin time (TT) and fibrinogen (FIB). Results R time was shortened and MA was increased in L group at
10% dilution ( P <0.05). Negative effects on the coagulation system were shown in the Group G and Group W at 30% dilution ( P <
0.05) , but most coagulation parameters were in the normal range. The coagulation function were impaired in all group at 50% dilution
( P<0.05). Conclusion Coagulation function was closely related to the degrees of dilution. At 10% dilution, the three fluids do not
significantly affect hemostasis. At 30% dilution, hydroxyethyl starch 130/0.4 and gelatin impaired the coagulation system, but the whole
coagulation function was intact. At 50% dilution, the hemostasis was impaired greatly in all groups.

[ Key words] :

Extracorporeal circulation; Hemodilution; Coagulation function

FIBEIML D REZRTL . MRAMBIRPTEI A 223 i A
IFi) P P AL R0 R, 52 ) B ) B I DI e 5 LA,
FEWAN AL 2 B AR BE L R . D D B L
e Z FIPUA NP Z R R B2, B4 JRRIE L K

PROMIGER L JIE AT AR 33 >R JH 0 980 8, LA
S8/ 1 40 B AR L AR IR A PP O it D% 1 4
JRFIEE I PR3 (4 T T FE , DA T AR P 5 AP S i

PEF B 100037 LTy, o [ B 2E B e U Rt RS 27
B E RO MER L BAMEBARIME R
BIREE: T3 yukunfw@ 163.com

FARGIRMRIHR S 2 BUEBEM DA, I LLE#
AR I PR 2, SR A S 6 i 46 IR 3R 41T, f



R E R AMEA 25 2015 45 3 H 15 HES 13 55 1 4] Chin J ECC Vol.13 No. 1 Marchl5, 2015 7

FH R AL 10 78 000047 AN [ 8 2 1 07
FERT b ST 70 A7 25 b TR AS TR A P IR X6 58 1L 2
RERYSZNE | S PRSI B I 0 o o 90 5 4k 32 406 i A
ZH MK

1 #RExFZE
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TR BB DIREIE R o 2 JE PN Al FH ad fo e | B )
DE MR AR {55 A 240 48 245, JC I il & FAH G 259
A S, 310 24 551 B A A BRI, T AR iR
41 % (24~57 %), FHIETE 61(46~78) kg, LR
ZBAER A,

1.2 B & AR ORI 28 ml, 4
B 10 32 EDTAK2 28 HLEEE A 1 ml MLARAS,
28 FH I A I, B 43 1] 10 32 2 ml A5 R ) L
ZHEETEA 1.8 ml MARA , 45 T TEG £ I A&k
R D O 11 092 N7 s 2 3 o P o N
A FLERMAS R B ZH (L 2H) | B% B BE WA i 7 B 4
(GH) BROITEMF B (W 4) , %kl /5
FHFLR AW (AR KE R A RA A, #5
4176F3) 6%F% L IEFEH 130/0.4 (T 1L, 15[ Frese-
nius Kabi A7), #1658 UK 7302) B FABEIA i ( 12
% S DL ER 2547 PR3\l dit*5 1409287401 ) #E4 T
YRR R, g 2 422 25 0 s B B 9] ( 4 I R 43
K3 ANFREE.9 - 1(10%) .7 : 3(30%).5 : 5
(50%) . VAARMGREAY 42 I AE A SR, 2L B AR RS T
2 A X REA

1.3 MEAR O M EDTA2K Sk 4
ML Sysmex XE-2100 4= [ 2l fiL 41 L 43 A AL 47 53
Mr. @ #Eil 4 3. ] ACL TOP 4> [ 3l IfiL 5% 43 B L
4 N 11 5% 465 ot it DB RSP 0] ( PT) 68 o G i 1 35% 0 B
(PTA) |[E BrA5E LLAE (INR) | &5 43 5E 1l 175 B s [R]
(APTT) B B 18] (TT) M £F 485 1 )5 (FIB) .
@ IMA B SE (TEG) i H 2 4~ TEG 5000 %! ifi 2
i 7 5B (55 E Haemoscope /A H]) , 3 4 A4NpliST.
M A , R A I 557, TEG BB A F] MA J5 R
1EISE I 5E B 8045 R (B (BRI SN B 5 K
(B (IMLEEHIE B 8] ), o 1 (86 1 A1) s MA (B KR
W, S R I P e L X e B ) LI

1.4 %5 g% N SPSS 19.0 Giil2#8 4, A~
FFA IR AT T GO rf (57 B50RN DU 27 () B 2
7N, ALR] FLRCR FH B R 7 2007, 4k Z LA Tukey
223 B &M, UL P <0.05 N ESHEA
Git¥E X,

le—— i 1M 7 ——— i ———

(‘E‘MA

1M B 5
. l LY30

(<ML IS ] —
R

1 i g P 2R 1A

2 # R

2.1 wFHLEARKIE SR SELANME LR, B R R
FREERG TN, £5 41 1M 21 85 1 ¥ B (Hb) | i/ B T2
(Plt) 1 FIB ¥ BE B kA%, 22 554 W& ( P <0.01)
(% 1,E 2); 44 PT.PTA INR,APTT %48 bR 7E
10%Fi B, 22 57 08 & ( P >0.05) ,30% M 50%
FiBEE, PT A1 APTT {3 IE K (P <0.05) ;L 41 TT
TE 50% M B EC | 22 A 1 2 ( P <0.05) ,W 4
F1 G 41 TT 7€ 30% 1 50% F B i <, 22 5 B 3%
PE( P <0.05), 5 L4 A, 30%HBEmt, W Fl G 21
TT 2K, 25 h B F5M (P <0.05) , HLAKTEr Ak
W ENZES, WK 2,

22 TEG#%R O R.W 4ALE 50%H BRI 8
WIEH VG, SEERE L, 10% MR )5 , L 4 R{E
ik, 2SR B EE(P<0.05) ,30% M B G , W 41 R
(HAE K, 225944 BEE( P <0.05) , 420 50%F B
REMIER £ 53H B &M (P <0.01) ;40 iz,
30% M1 50%F B Ja , W 4l R HE K, 258 W&
( P<0.001), @ K.:W AFERRERE 30% W] H 1E 5
T W R AR S0% )5 2 05 RA L AR 7E IE#
BN, SREREE 8, 30% A1 50% 67 )5, G 4H W
S RHIEK , 25534 B &M ( P <0.01) ;4 ME g,
30% M1 50%H5 B Jm , G 4LF W 4 K (HiE K, 2 7A
WEME(P<0.01), @ o fi: W AL BIE 30% i}
F H IE R VR AR IR B 50% 5 25 RA L 4k
EIEF BRI, SIEERE L, 30% F1 50% 4 B 5
GAMWH o /N, ZRABEM(P<0.05);
I HHL,30%F 50% W BEJm , G AR W 4 o M4
INERA BEME(P <0.01), @ MA. B F
50% )52 )5 L 4 FE IEH IS Y, 5 SRR RIE A,
30% 1 50% i B e, G AU W 41 MA {ERFIK, 25257
AHEEM (P <0.01); 40 AL, 10% FIFE BERT, W
41 MA F#AIK, 22528 B ( P <0.01), WA 3,



rh EARSMERR 28 2015 4E 3 A 15 HES 13 455 1 3 Chin J ECC Vol.13 No. 1 Marchl5, 2015

ok AL il TS TRD ()

7t L1

T

5 §

5t L0 it I AT ()

30 F
[ JERmbE
RN
B %
25 L - )JJ# o B i
20 f i‘
°| e
10 b
FEARRE  WR10% FiRE30% HMikES0%
i 75 s ¢ Jig
3.0F
[ Al
RTINS
| W T ” i
2.3 = "
2'0 i £
1.0} %l i
0.5F
FEAE  HiF10% FiFE30% HMiFES0%
AL 365 745 ¢ PEE
221 | O Hatm )
O S b A%
L W ez s
20 o ik X
18 T
16 + 3
14 +
12 +
10 +

SeRtfE RFL10% FRBF30% i FES0%
L 3 i B

Tk 1. ik 0 ) B (s)

O3 B L T WF 18] (s)

i

O 45 T8 K4 B (/L)

120

100

80

60

40

20

80

70

60

50

40

30

20

[ 25T
[ 5L ks
[ TS
W ik

Aok
w3
g
wx
w0
i

r B T

B *ﬁ

LRI WiBE10% HWiRE30% H5RE50%
i 75 s B P
[ Heab

ok

O FLig AR

[ %i'?

HEM MEL0% MFE30% MiFE50%
Al 30 e JEE

[ AR AT
[ LA AMA%
W T
W ix

o
st ok
I ! 1 1

R FE10% HiE30% i FES0%
Al 300 R J5E

FE AR IRACTREE — DU A B BB = 0 s gk, AR SR R R R/ IME L
SIRAEME L, T P <0.05, " " P <0.01; 5 L 4H 104, * P <0.05,

& 2

HHLEE A5 bR AR 26



R E R AMEA 25 2015 45 3 H 15 HES 13 55 1 4] Chin J ECC Vol.13 No. 1 Marchl5, 2015 9

R MRS LA WA AL AR DR BR (xs)

HFR S L4 G4 W 41
Hb(g/L) At E 124+1.8
10%#5 B 109+1.5** 105+1.3 102+1.2%*
30% T B 81+1.4"" 80+1.1 77+1.1""
50% i Bg 60+1.1** 60+0.8 58+0.9* *
Plt(x10%) R 17756
10%#5 & 135+48* * 140+39* * 143+44* *
30% i Bt 96+34* * 107+37** 10342 " *
50% i g 68+27" * 73+31* ¢ 76+33*

L SEE R, * 7 P <0.01

6 1
] HEmh L ] LRk
125F | OO Ak 0 LI A
W " 50 | e
| AR P W i i
g k= — e -
g 100F E 4
= i s
B 715p é i\é\
> =
3 la i 22 ’ ?
¥ 50} - $ g]
1 L
25F
0
SRR REE10% FiRE30% M RES0% IR EE10% FiRE30% i RES0%
e 7% g ) e 7% s g )
90 90
801 80 | :
~ 701 EI B 70 b i
& g .
60 zﬂ 60 | A
50 % 50 k
] #ehlifir [ St fir
40 + | OO FLmAkdk - 40 || OO0 wommig| T
[ S | (e
i W i
30 F 30 |
JERlE RR10% FRF30% FhiFES0% SERlME RRE10% FRF30% FiFES0%
FE AR — U PR B = A, A R B A /M
S5IEmE A, " P <0.05, " * P <0.01;5 LALE,*P <0.05,%P <0.01,
3 AR A TS R AR £ A
3 W AR AR 71, FLIE: 5 A 0 2 1

\ - , 5 I8 L T S 0 5 1 2, 3L/ R 9 T
SPEUO M E A CLT DAL B ML g o iy B I 30— 01
S RS R T BRI AE AR, ey o 9c o s R 25 R 4201, 6 4L 1
G AT LA ML PR k36 L v A e A - | ’ "
’ ’ Plt F1 FIB B9 T P06 E STBREE R, 10% 0%
O AUV | UG B B MR FEBIE S T FERR



10 R E R AMERR AR R 2015 45 3 H 15 B 13 %45 1 4] Chin ] ECC Vol.13 No. 1 Marchl5, 2015

Fi Bt L 20 PT APTT H1 TT WA 4556, G 4 W 4H
ASEE 1A bR B A W A8 Ak 5 30% IV A BE B, B TT
A, £ LA EE I AR 288 1 Y, 50% I F
REBT, T SIS AR I Y IE F VI, 25 2 ) 22 57
ANBR R o 10 PR 2L R AR YR R O RS R T B 1 1)
RESE SR, BEFAME I A2 £ 38 130/0.4 XFEEILT
RESZ M AN K ; TC IR o] BB A4 b | 0 B2 I VA R, 1
HMIEEBE M AR AR 38 52 BB E . X LR RAG I A
JE SR ML A9 5— B BEa 4L 6y, % Ple B9 F A
B I AR IO MERR PEAL  APTT  PT 45 52 it % £ 2 Ifit.
TREE [ B B %) e Bl B AR, e B A AR B 5% 1Y B I
it L A AR A A X LA A AR R S o 4R
Ht R A AR S

PRt AR [R] B ] TEG 43 B SRS ) 5 1t 3 i
ERAE  TEG AL SR H A % I B #, &
St Ple FIB &8 1 il 55 22 A R 25 A/ T A8 1 )
RERY IR AR ) TEG J&—Fh i 3h 45 434 B 1fi A1
et R E (& 1), A AR IR AR,
DA 0 = sl 20 2 R 1A S i ) 38 e R T B
JEN I AR AS 30 [ 2 0 T 0 At 110 4 ik AR 1)
N7 7 B2 T A5 28] B 1 b 2 A% T2 80, e 2 UL B
A5 Hb S5 W o A4S DTS 50 I i 1 4 ok A 5 SRR AR
WEEIM & AR EIEN ., FESEEEE.O RE, N
A MFRAS B I H AR AR R A 1 4 8 R R (e B
PRiEIAg] 2 mm ) T WA RS [ s IE#1H 3~8 min , T
Ji2 WREE i R 356 P L R g e, @ KA, AR
MEE LT 46 BY TEG 10 FEIHRIE 2 ~ 20 mm Fr &5 (1)
B8], IE# {8 1~3 min, 3252 FIB K520, #5352 Plt
AESM, K (HE K BE/RC FIB ZhAEal &K Plt Tk,
@ o 1, IIMLEESIE A5 B R[] 2 8 ) 0 18] %
Kt IR EEAE VI 2 5K P Je f, 1EH {E 53° ~
720, S I EESRY B B A SCIR]D K B[R] R AR
W IMLBEEER B J1 A 4R, (D MA 8 28 36 B A Bk
To B B /A 55 27 4 B A R 4G 8 B B R AR
N7 Fsf T I S I 85 B 114 f5c R 3, IE % 50 ~ 70 mm,
FHEAZ Pl B SR 1 OB A T b/ T a 9 52
] , & 5332 21 4k 26 K520

S LR —FE T ARG AR R, A AR
FE MRS R IG & 7 m s A, L 41 10% I B
IF, BEIM T RE TCHE , — P B2 I AR B IR 1 €l
it 5 R i 8 100 I AT AR B O R T S, pUE
L ) 955 P B 25 ) % S0 T80 R B G R i, TR Ik 7 A
TR (R R R R S AU 5 X B 4
FIA I BUEAFAE ST 24 B B 2 5, 5 THE AR
TS HEMIE RS EIZ N, It a7 RS AE T /Y

LR T B AE M PR (14 L FH AN 2 3 It A i 2B L
RO EYET IR BIREE . 30% LR BT, G 41
FIW LA BE ML b3 52 B0 |, (R ZAT 7 1E 3 3
Mo 509 MRS 45 2H X R BUEE M N RER T, R N
RIS SAE LIRS | MR B2 AR ARG, A S B2 7 e L
(ol 3 — A0 30, Pl TR IR 5G4y B A IfiL A 5
Plt [FIB [#fI%, 3 —Fh a2 e I A 08 9 D) i
S5 O AN DU LU EE TR R 2 T, st 2 S B3t
ML REHRE AL R AR X T LR ARAR W, 12
LT PO R AR B, H AT SO A A
B FAME I J 052 £ BEVE A Xof BE 1 2 BE 1) 52 W pL ) i
ANIARVE R PTRE LA BL Pl AR 382D Pl MR 135
I R Y B £ 2SR BB I 454, (2 5
ETVRBRA R B AR M 2% o FIB VTR 1 vwF oK
AELOTL PRI, E M RE A SR L IR A YR
o (HREERF A BRI PR 7RI R 5 e BE 1L ) BE
BN L SE g 4 R 4R s v I RO R
IR BUBE N D REHEA TR T

ABIRFELE RN A I | R 2 B T S I
TRE iR BRI D RERR 119 LR RERR A G, 1M
H5H BRI TR 2EA BN E OB R | LIRS K
XoFE 1L 2 B A4 1 55 A JEE 5 7 SO L SE B A AE AN ]
i PR L ML 980 ¢ A o B2 P 7 30% LR, A5 1k
BEIMALH] 09525, AEJSRE AW FEREA R BN 1% 07
ZOEIEA T THE— L RE, ARSI HEER TN B —
Z AT PUBE ML L RE R K 3R, AR S 1 28147
PN B A3 I T AL AN BE 56 4 B e A P 5 L it
e, TEIR R TAE R A5 JEX S K

S 3K

(1] 32¥% &R, Rk, 55 SRR SIRAAT B 0 i B R BT EE i
VIRERISEIR [J]. b9RFBE2%,2011,34(2) :109-113.

[2]  Myburgh J, Li Q, Heritier S, et al . Statistical analysis plan for the
Crystalloid Versus Hydroxyethyl Starch Trial (CHEST) [J]. Crit
Care Resusc, 2012, 14(1) . 44-52.

[3] Holcomb JB, Minei KM, Scerbo ML, et al. Admission rapid
thrombelastography can replace conventional coagulation tests in
the emergency department: experience with 1974 consecutive trau-
ma patients [ J]. Ann Surg, 2012, 256(3) . 476-486.

(4] Sk, DY A5, 55 TEG iAs: it g ] [ 5 BEEE 13 45 19 AH
KHERTSE [1]. EPRRER B4 2R3, 2013, 34(24) :3335-3336.

[5] Casutt M, Kristoffy A, Schuepfer G, et al . Effects on coagulation
of balanced (130/0.42) and non—balanced ( 130/0.4) hydroxy-
ethyl starch or gelatin compared with balanced Ringer’s solution:
an In vitro study using two different viscoelastic coagulation tests
ROTEMTM and SONOCLOTTM [J]. Br J Anaesth, 2010, 105
(3):273-281.

(K545 54 71)



R E R AMEA 25 2015 45 3 H 15 HES 13 55 1 4] Chin J ECC Vol.13 No. 1 Marchl5, 2015 11

- Il RBT 5T -

DOI: 10.13498/j.cnki.chin.j.ecc.2015.01.03

IR [8] AT AR X 22 40y J Lo BIE SR R i 1 PR 235 2R 1 52 Wi

g mA ®moAETHEH M ART,NR OE,X W, w4k W RE R ERY
(WE].B8 FEO O BRI IR R (CS) BEAANHR F 4 A A i K2 R SME IR (CPB ) 45 J 4% il %o ik SR}
AL Y H M = SO I RS R sg e, ik ARIER RS CS, K 100 #il# CPB FATAER LR IAA I B IL
FEAIL A PR H PR IMERZH (CS 2H ,n=50) FIXFFEZH (CON 2H ,n=50) . iC# P4 LB AR I I HE 28 (Het) |, R JE s A BRI 4D
YA (RBCs) (M1 K i/ MiE:, RIS IFEZIEE, RJG 24 h B 5|50 &, T 24600 i (a] LA E < 8] 1CU B[] 4 5 B
&), AT g o, R PR BLY R B, ARG I B S AR S B2 CS 43I B4 F CON 41( P <0.05)
A5 FhE 2 fd FH R 1] CS ZH B BT CON ZH( P <0.05) , MZHBJLHATER MR RIK B0 8225 ( P >0.05) , &g
Kot Fe RO NERG 2R 40 LT AW E)d ) CS A FEA P A CPB 458 B4y i AT LA BH W ys /D AR 5 i 2 L S S i 8 ) LAG FE 3R ik 3]
RSN IENETSN
[REIA] .  RIMEI; B4 L YeaER ; i ; O AESMRE

Effects of cell saver on blood transition and post—operative clinical outcome for

pediatric patients undergoing cardiac surgery
Miao Na, Yang Jing, Du Zhong—tao, Yang Feng, Jiang Chun—jing, Hao Xing, Guan Ming, Jiang Yu,
Xu Bo, Xie Hai—xiu, Hou Xiao—tong
Department of Extracorporeal Circulation, Center for Cardiac Intensive Care, Beijing Anzhen Hospital,
Capital Medical University, Beijing, China
Corresponding author; Yang Jing, E-mail ;jingyanger2013@ 163.com

[ Abstract] : Objective To evaluate whether cell saver used in pediatric patients undergoing cardiac surgery would decrease the
number of post—operative allogeneic RBCs transfusions and possibly improve the clinical outcomes. Methods A total of 100 pediatric
patients with congenital heart disease received elective cardiac surgery in our hospital from Aug. 2014 to Dec. 2014 were studied. Sub-
jects were randomized to a cell saver transfusion group where cell saver blood was available for transfusion up to the end of the opera-
tion, or to a control group, n =50 in each group. Blood product transfusions, and clinical outcomes were compared between groups.
Results Children randomized to the cell saver group had significantly fewer RBC transfusions ( P <0.05) , and significantly fewer do-
nor exposures ( P <0.05). There were no significant clinical outcome differences. Conclusion Cell saver can reduce post—operative
allogeneic RBC transfusion in pediatric patients undergoing cardiac surgery.

[Key words]: Cardiopulmonary bypass; Infants; Cell saver; Transfusion; Cardiac surgery

{RHMEFR ( cardiopulmonary bypass, CPB) 470>
JESNREFA 838 A L B/ INER LS AR A B AR
B R L A R R A
B 0 WEANRE R B 12% ~20% , 5048 T JLF
80% MR FI L, ORI Z ST L AT
Toit NI 2 L B B R W i 5 AR R SE T
HHDERAER B IAE Y, S HILE R H ARG

YEF BAL: 100029 EAT, AR EE AR} 8 b 5t 4 ot I Be s
JIESNRH G AT oL, ARAMIE PR SATLBRAE R B R
BINAEE : %5, E-mail ; jingyanger2013@ 163.com

FrRc A, H T & RE AN E T RS K K R e
PRI 30 4o AT 38 2o T A Ak CPB B 4% | 2 il 72
AR P AR LA IE | A RS B8 (Modified ul-
trafiltration , MUF ) 45 J7 32 A Wy b 24 28 110 V8 P 7 o s
S BRI D oML ERAR R B S RO R 1Y
LS {RIEE s N i 9/ B N N R 7 A SR
4l L, 451k CPB J5 4T MUF, MUF 5% BUs LT i8 F
AP LS 25 7 10% (1) CPB A 6 % i 23 9% %
Fr70 LA, W] D R A B 4> CPB AR A Il
B WA M IT P — PN ERERENEZ —, Wi,
ZE BB LA it [P AL (cell saver, CS) RER A ET %22



12 R E R AMERR AR R 2015 45 3 H 15 B 13 %45 1 4] Chin ] ECC Vol.13 No. 1 Marchl5, 2015

2y LG PR 5 100 /4 7 ik AR ST A A CS Ab FR
Hri I & CPB A8 (AT I, WA X 22 40 JLAC A H
i i LR PRZS SR 89520, PR CS X 224 )L
BRI S

1 #REHE

1.1 s RFAH EEEAPRE 2014 48 & 12 H 100
BIATAE R DR BRIA AR B IL, AZEARIE . D
WB/NTF 2 % 1K 6~ 10 kg; @B AT H MY F
A ;@AW ML I (Hb) 120~ 140 o/ L; @
CPB I}[H] 1.5 h Z N, FlHLsA 2 4H,CS 4 (n=50)
i CS [T PEAR H IR CPB 3R I A% 1L 5 X R
4 (n=50) K FHA B & B o H ), MUF 58 BUS %
7+ CPB HREEAIL,

1.2 Bk AYRHZERIE ) H P | Bl
DK HECE R A 5 BRI, e 3l ok 2 ) #4800 e
A7 ETPN e R R R K A RO F
IR Em1) 7 WS A TR T R 7

1.3 CPB 7  HJLRH Stockert C5 B .00 i
HLOERFIZEM) B Jostra—HL20 B A .0 ffiAL ( 15
[E]1 7 ME) , Terumo Baby RX05 x4 & %%, SORIN
DHF 0.2 1Ly #8 i s , 7= 77 B E R R 22 L AL B ik
TR S YA R 22 T s e T T 2R LR SN A5 3
AR IEZINK ST A (L E ) (20% AL 18
(EEEHF) 5% Bk TR 280 (ZBONES) ik e e
( LLRIBT S ) 10 meg/kg JFZR A (CF M) 15~20 mg,
ST FESRA E R R E KR @ CPBL, YK R
ZEER KA T P40 3 mg ke, K6 I 4 1M 38 0% ik [ et
[8] ( Active clotting time, ACT) K F 480 s J5 JF i
CPB, ¥yt 4E4F Het=0.22 “FH4 30k E ( MAP) 35
~45 mm Hg 1 & bk i 000 F1 B (SvO, ) =70% .,
{EHLE H M MUF {530E CPB W[H] s A 5~8 ml/
kg, JF R AT RE M CPB 45 & A I J5 457 1F MUF, MUF
S TR E T 4 mg/kg THIFFE .,

1.4 CSHEM7ik  CSABILNYIE I ih 24
BB CS(Sorin Xy, ML BT/ 53 B LA X g
BOWL 55 BB .08, B RHRMEAF) . ZEIL
MUF 25505, AAMITA 300 ~ 400 ml 4= BEE K = #
Jokfith 1L  F CPB 3A B (0455 i Dk A 1L 9 | 4805 6
P51} GUR/IE 1 < b/i-Ecr R | bU sk e = 1= Bl N (17 o
W CS Mg I HE, SEATIE Ve AR 4 . k1Y 20 4
JiL 7 B el 2 f8 UL

1.5 FHkE e EMALEBRILRET AR P EARE
Het /M5 S D REAE Ak, AR I 4 A BE 41
YL ( RBCs) (M3 K /it , R 24 h K51
i, T2 (0 A ) WLARGE AR E]  ICU B ) A e
NIRRT e =y T

1.6 St GeitFABFIH] SPSSi6. 0 Fiit
BT B T ORR FH Y B AR 2 (x+
s) T, Z A BHE SR TR R 7 22 04, & ik
J5 2 R0 LR LR FH 2 A IS FEAS 1Y ¢ K
5, 0L P <0.05 HERAGIFE XL

2 & R

21 —fEoL WABILFE RE F AR,
CPB W] | KBTS ] AR FT Het ¥ T0H] R 481t
2ES(P>0.05), WE 1,

22 WMAEILRFAKBR ARG B bR
CS 433k % 241 E 60 ~ 128 (76) ml, £5 %] Het
55% ~60% %) RBCs, WiZ LA H A% S 5 MUF
Jii Het TS 225 ( P>0.05), ICU2 h 12 h [ 24
h Het T EIH 25 ( P >0.05), CS4HARJ5 24 h
i AR B AT CON 4H( P <0.05), CS ZH[#
A4 i LA Ee ) B AR CON 41 ( P <0.05)
LR 2, WAL ILARSS 24 h 51 Jo i B2
S (P >0.05), FHEZfdHEE CS 48 L AL
T CON 4 ( P <0.05), HESHPHZ R T

F1 PABILRIELE (n=50,x25)

TH CS 4 CON 4 Pl
AR (mo) 7.5+3.7 7.9+4.0 NS
K% (kg) 7.8+3.1 8.0+2.9 NS
CPB I} [i] ( min) 62+17 59+19 NS
= ) K BELVT Fsf 1] ( min ) 4221 39£17 NS
BEHT Het(L/L) 0.40+0.09 0.41+0.10 NS
FAREH

F IR EAEFIAR (n) 26 25

G IRl B BB AP AR (n) 12 14

55 18] B+ 2 1] PR R BB AR (n) 10 8
B0 N ISR BB A (n) 2 3




R E R AMEA 25 2015 45 3 H 15 HES 13 55 1 4] Chin J ECC Vol.13 No. 1 Marchl5, 2015 13

Gt AR (P >0.05) T E £ 3,

R2 MARILME =SB THEA T (n=50,x+s)

TH CcS 4 CON 41
Het(L/L)
e I 0.22+0.04 0.22+0.04
MUF J& 0.31£0.09 0.31:0.08
ICU2h 0.32+0.08 0.3120.09
ICU 12 h 0.32+0.09 0.3120.10
ICU 24 h 0.33£0.09 0.33+0.09
1L/ (% 10%)
ARH 299.7+81.5 302.7+79.4
R 1d 220.5+79.7 211.6+72.7
F 25 TSR] (h) 2418.9* 29+9.3

7E:CS 45 CON 4 Heds * P <0.05,

R 3 WA ILILH SR 3 (n =50, x4s)

TiH CcS 4 CON 41
T8 1L 5L (n, %) 28(56) 29(58)
CS PEH LT A &L (ml) 76£25 0
AJ5 24 h i PEIL & (ml) 60+19* 9732
A J5 A f i LI (n, % ) 9(18) * 4(8)
ARJG 24 h 3K i (ml/kg) 20+6.7 22+6.3

ARG LB (n) 0 0
AJG 24 h B 5 it (ml)
FE:CS 415 CON 4 A G224 % P <0.05,

20+13 22+10

23 HABILRENBEHRAIEIEL WY
SBJL LA™ B D RE A 7, ¥4 T8 0T g K BE T
A BRI A Be 79 45 10 3 1 2R K F TG
225 ( P >0.05), P ARG FFRALAE] ICU A}
(i) B A B st ] T A & 2251 ( P >0.05) ,3E L3R 4,

x4 ARG EIHAE R R E ] LH (n=50,x4s)

Nl cs4 CON 41
JF B DRE
HEH (g/L) 43.1£3.1 42.2+3.8
AR (TU/L) 15.946.8 17+6.9
JRZE A (mmol/L) 5.5+2.2 5.1£2.3
WLEF (umol/1.) 41.9£8.1 43.8+7.5
WA B
W HLEH ] (h) 4.2+1.5 6.0+2.3
ICU Bf[a] (h) 25+8.2 26+9.9
BT IE] (d) 7+2.3 8+2.1

3 it i
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JLARJE 2 h F112 h Het 34 B 5 i 10 FRH, {H AER
fH L& ,CS 419 Het B & F CON 41, I H CS AR5
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LA S5 R A 240 20 LA

2011 4F Dorneles 38 JC L0 AN AT AT 85 AR
I 2 G0 SR e ) RUB T — 330 2w I IR 52 4
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ffif3 5% CPB 4518 N A A I J2& Het ARARAY < 1K™
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[(WE]BH & B RS AR ARARSMER RS IS B AE AR (OPCAB) g B AR . ik BIBH: 44T 2014
41 A% 2014 4 7 A A] 150 17 OPCAB B3  ARYE A M AW m m 450 2 1, EPAARR AP ARG Het ARLIELL,
R WALREARN ARPRARE —MBE02E F TG IR S X IR LG, RS 5 3 K Het B TR, 418 A
PR I R AR T DA A = AR R JE 1Y Het, [RIBANE WA B3 B B D REFIAJS KB I 00, I HASE I B i 2B 1 4
[REE]: AL m ;00 ; ARSI IEIR Sl K55 B A AR

Application of cell saver in patients undergoing off —pump coronary artery by-

pass
Liu Yu, Wu Hai-bo, Sun Hao, Wang Qiang, Xu Shu, Wang Hui-shan
Department of Cardiovascular Surgery, the general hospital of Shenyang military command, Liaoning Shenyang
110016, China
Corresponding author : Wu Hai—bo, Email: hbwu9@ hotmail.com

[ Abstract] : Objective To determine the effect of cell saver in patients undergoing off—pump coronary artery bypass (OPCAB).
Methods Clinical data were retrospectively collected and analyzed from patients who underwent OPCAB in our hospital between Janu-
ary 2014 and July 2014. The hematocrit (Het) in trial group was compared with control group at pre—operative post—operative 0 d, 1
d, 3d, 6 d, and before discharge. Results 1. There was no significant difference in patients” general conditions between two groups
( P >0.05). 2. Compared with control group, Hetwas significantly at 3 d post—operatively ( P <0.05). Conclusion Cell saver can in-
crease post—operative Het effectively and has no negative effect on hepatic and renal function. Furthermore, cell saver does not increase
patients” the economic burden.

[Key words]: Cell saver; Coronary heart disease; Off—pump coronary artery bypass
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ARG A &, R OETARPERNTZ 11 G ARREH BUBESHT 2014 4E 1 A E 2014
W BRAh 6 TR B Bk 55 BB A TR (coronary  4E 7 A #AIIE B ZE IX 24 B2 B O A5 AR — TR
artery bypass grafting, CABG) BUZEAIMIUAN" AE it 150 ] i A BEIAT OPCAB (9%, % 113
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FEATAG AN . PRREAHIAS EXT Tk =00 o (migcst) R I, HEB bR A R4
i B A SRR STA TSR RIOIE o gy sy A i 1152 3 S IR 90, 43
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AR T SR S A B 1AL P e PR B L 2R AT 40 B, e W ARHT 30 min LA 10 me, A E256% 0.3
EETE : 1074 BHEIOC 1 (2012225005) mgo ATAZIE MO (ECC) BRI
T B4, 110016 PLFH 26 FH 221X 3 12 0o L 45 51 R (SpO,) FIAT BBk Il s . BRI 75 I 28 4 31 P
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SRR . R 175 2 47 78 KJE 10 ng/kg DRIk Mg
£ 0.1 mg/kg WREETRE% 0.1 mg/kg; BRI LERE . A A
M 5~10 mg/ (kg + h) EFIFKJE 8 ~15 pg/(kg -
h) RIS 3~5 mg/ (kg + h) IRIZE B ] W fk
TESTHERF LA

1.3 ek SR Dideco F A I HY AL, 225
ml PEUHE , AT B AR FURRE 40 2 1l Rl Bl 2
BRI K s e B, R A 100 ml B
ML TE 10~20 ml FFRERK (5 2 1) AR K
B T I HE P [R1 05T 3 > 800 m1 =% A1 A5 kg -1 Wi T
AUR IR VRS B 2D AN A IAS &

1.4 HERE RERPEN A KM, &R
BRJEE 1 R 553 K5 6 K BERTAYZL 40 M Lk
25 (Het) JF BTG, ARG S04 i i A5 HLAK
AT A] ICU 452 B s [] A S A g s 1] 46

1.5 %itF & FradiERA SPSS 17.0 4iit
ST T G e B, TTE BERE LSS B e v 22
( xxs ) FR R ¢ K050 THECRORER T XK, P

<0.05 WA BEHEEER,
2 # R

2.1 EdIEsT, WA B E AR AR IR G —
T 2E S BTG 7 (P >0.05) s R B2
AR R UL E2ER, Wk 1.2,

2.2 RAERA B HE A B A AN (217+175) ml,
RIGHMNF ARG R I, — HWW R ARFEE 3 KW
Het 3w X AL, 5 MRG58 6 RIFRMA
TR EES, kK3,

3 9 i

ol e A i AL AS ST LA AR AT L 908 ) A5 |2 Y
ML AR 14 4 A 238 AT Al A DR i A S5 A I 6T
T B G HIL A, ] LY A R i R T B
W, A A e g R BEAT 8008 0 A S S AL A
W EL LB T T L B I B R A A T
AR U T B I RACR

R PILLEFE AR ARG —BE LR (xas)

| I (n=68) XFHBZH (n=82) Py vX?
AFE (yr) 62.01+9.15 60.30+9.72 0.273 1.101
B4 (n) 49/19 64/18 0.449 0.718
AR (kg) 71.39+12.83 71.10£10.58 0.885 0.145
L (n) 32 51 0.071 3.446
BEAE O JULAEZESR 52 (n) 27 36 0.622 0.269
AR M558 (% ) 48.1+4.2 46.7+5.1 0.374 0.892
FARMFE] (min) 208+45 196+52 0.137 1.495
B IS5 (n) 2.90+0.67 2.75+0.70 0.206 1.271
WP AL R RS ] (h) 10.41+8.41 8.49+5.81 0.111 1.605
ICU =& Rl (d) 1.731£2.07 1.494x1.14 0.379 0.883
235 (ml) 489.90+622.72 541.29+269.93 0.558 0.588
FEBERTE](d) 21.93+10.28 21.22+7.19 0.626 0.488
{EBEFRFH (TJT0) 11,72+9.85 10.94+10.21 0.641 0.468
ARJGFET(n) 0 0
T2 LA R S UYL | T R SR AL (ALT) AR BB B (x2s)
) - ARG
E| ZH 5 A Hj B
1d 3d 6d
JLEF KB (n=68)  74.46+17.71 79.83+16.89 78.41+23.61 85.43+26.32 79.08+27.44
YR (n=82)  72.62+36.43 75.86+29.25 69.46+27.19 74.26+25.13 76.41+24.58
Pii 0.710 0.377 0.102 0.122 0.424
VX2 0.372 0.887 1.653 1.572 -0.811
ALT I (n=68)  33.86+14.97 39.04+9.27 38.51+18.13 40.09+17.65 43.42+11.12
YR (n=82)  44.72+18.70 41.27+10.65 37.84+13.69 37.90+14.94 33.85+13.75
P1{a 0.131 0.715 0.913 0.774 0.475
vX? -1.572 -0.366 0.109 0.288 0.723
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R3 FAHLFRE Het 22 RIE DL (x2s)

- X A5 ,
mH 251 AT A HBE
1d 3d 6d
Het IIGZH (n=68)  0.391x0.04 0.369+0.05 0.358+0.05 0.345+0.18 0.349+0.05 0.363+0.04
XTHEZ (n=82) 0.432+0.171 0.34120.05 0.325+0.05 0.317+0.06 0.333+0.05 0.351+0.05
PE 0.382 0.001 0.000 0.002 0.184 0.601
%e -0.877 3.417 4.163 3.235 1.345 0.536
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HZMBATEE, 77iE K 2012 4 1 A2 2013 4 6 ALEARE ICU YA HY 512 #1158 RKAECIERTT 0 N EMFAREYILEE
PYABFE I S 250 ), £ 262 45 4R EE 1~36 AN RESEEHTERIMER TIT.0 ARTEARIGAR . RIEA S IFIRALS R
BRI A 512 BB 5 AL 1 T .75 1, RJSPFRALEE BY T I E 4 ( =48 h) ;41 1T . 437 4], AR S5 WA L4 B B )oK
K (<48 h) . SeXt AR A TR AT, SRIF W AT B AR AU A Logistic MIAHE T ZHE o #r, SR 415818
B JHERR Ny 10.7% 5 K AENFIR T REREE 45 4 ARC-HE M 12 41, i 2 6], Z 28 B I RE IS8 5 ], logistic 5 A Hr 45
R AT AR(0OR=16.468) , RIMEFRITE]>150 min( OR =4.398) , K AESMEFR (OR = 18.653) , RJF A ICU i Pa0,/Fi0,<
300 mm Hg( OR=4.606) , K J5 48 h £/ 7P 5 I ) 5 1 80 FE > 18 ml(OR=5.666) S 241 JLts N B T- A R A LA Bl it T
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[XEA]: BYIL; CHNERFAR PR ek E %R

Clinical analysis of prolonged mechanical ventilation in infants after cardiopul-

monary bypass
Yang Zheng—bing, Zhou Zhi—en, Zhang Li-bing, Zhou Chun—long
Department of Cardiac Surgery, Chengdu Woman and Children’s Medical Center, Chengdu 610091, China;

Department of Critical Care Medicine, Chengdu City Hospital on Integration of Chinese and Western medicine,
Chengdu 610017, ChinaCorresponding author. Zhou Zhi—en, Email ; zhouzhien2006@ 163.com

[ Abstract] ;: Objective To investigate the high risk factor, and methods for prevention and treatment of prolonged mechanical
ventilation( PMV) after cardiopulmonary bypass( CPB). Methods Between January 2012 and June 2013,512 patients who underwent
open heart surgery were divided into two groups based on themechanical ventilation longer than 48 hours or not ( prolonged mechanical
ventilation was defined as 48 hours or more).Group I :75 patients required prolonged mechanical ventilation. Group II ;437 patients
did not require prolonged mechanical ventilation. Univariate and multivariate logistic regression analysis were used to identify the risk
factors. Results The mortality rate of group I was 10.7% (8/75).The main causes of complication were respiratory failure (45 ca-
ses) , low cardiac output syndrome ( 12 cases) , stroke (2 cases) and multiple organ failure (5 cases). Multivariate logistic regression
analysis identified emergency operation ( OR 16.468), CPB time> 150 min ( OR 4.398), secondary CPB support ( OR 18.653),
Pa0,/Fi0,<300 mm Hg (OR 4.606) , the volume of post—operative drainage per kg>18 ml (OR 5.666) as the risk factors. Conclu-
sion The patients with the risk factors need more preoperative care and post—operative care to avoid prolonged mechanical ventilation
after CPB.

[Key words]: Infants; Cardiopulmonary bypass; Prolonged mechanical ventilation; Risk factors
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T X8 AR i e A T R R A, i S AR iR T ¢ A
sl 225007, Sy AR iR ) XA 38 5K Fisher A5 B
K36 s SR IG KA G20 AR B8 logistic [7]1H

ST, R RTZE A P <0.05 HE S FE X,
2 # B

21 WGARZR 41T 8, HILHR N 10.7%;
KAENE T RE 8 45 B (57.1%) RO HE ML 2 12
B1(16.0%) , iz 2 1 (2.7%) , 2 28 B RE = 5
B(6.7%) , A NIET: 12 B, JKIER N 2.75% ; K&
AW T RE S 32 1 (7.3%) , A% 0 HE Ifi i 36
B (76.6%) , W2 4 6] (8.5%) , Z 4% B A&
v 8 W (1.8%)

22 EREIMER A1 BRELARFARER HE
i Sl ik i e & AR | IRIRAMIE IR SRR R IR &
e A% CPB W] 32 20 KB W 4] R J5 48 h
O T AR EE 5 R YRR I s R AL P <0.05) 5
AR M3 H 8 H LRSS A ICU I 3 ik i 4853 &
(Pa0, ) /W ASEHE (Fi0, ) IR T4 P <0.05), UL
1,

2.3 logistic £ AE»HER 2B FARE (KIME
R E] > 150 min, R AKANERR, RJF A ICU i
Pa0,/Fi0,<300 mm Hg, M & 5] i i 5 i >300 ml,
UNEEZ A= 0o pa kS RIN S E R o7 N =1 i3
HIUHE Bl Bsf [ 2B (R i S7 fa e P22, L3 2,

R PLLEFHIRRGORHLE (x2s)

I R Bk 241 (n=75) ZH 11 (n=437) (/X2 1Y P
A9 (mo) 14.4x3.3 14.3x4.6 0.033 0.871
R/ (n) 40/35 210/227 2.157 0.142
RTE (ke) 16.52£9.12 16.64+9.32 0.056 0.789
T Ik = (n, %) (32)42.7 (45) 10.3 52.910 0.000
DURE( MBIV (n,%) (20)26.67 74(16.93) 2.652 0.000
Pa0,(mm Hg) 80.35+8.42 83.01+6.24 0.434 0.586
PaCO,( mm Hg) 37.04%2.75 39.02+8.42 1.238 0.161
AL ERTTE (n, %) (31)41.3 (238)54.5 4.34 0.056
BADHERTE (n,%) (36)48.0 (122)27.9 1.376 0.241
BHONERTIE (n, %) (8)18.7 (77)17.6 0.726 0.421
BBFAR(n,%) (8) 10.7 (4) 0.9 2.764 0.000
PASMEER ] (min) 136.4+52.0 92.9+42.2 -4.365 0.000
F BN K BB 1] ( min ) 90.1+45.4 68.0+36.1 -4.668 0.000
K CPB %5 (n, %) (4)5.33 (2)0.5 2.375 0.000
RJG BHEIFRIE(n, %) (64)85.3 (88) 20.1 52.910 0.000
ARJG LB S 5 E (%) 55.8+13.1 60.0+9.0 4.464 0.051
A J5 WLUEF ( wmol/L) 81.4x17.8 78.8+14.9 -1.485 0.138
RIFHEEA (/L) 38.6+2.5 41.0+4.4 1.578 0.010
RJG E 4 (x10°/L) 10.51£1.90 10.45+1.54 0.030 0.886
AJG P,0,/Fi0,( mm Hg) 203.0+35.7 388.5+52.4 4.998 0.000
I LA By Asf 18] ( min ) 62.8+21.6 16.1+6.4 -11.942 0.000
ARJG 48 h 5IFH S (ml/kg) 25.76+8.60 11.14+6.63 -4.816 0.000
AR5 48 h il Bt (ml/kg) 20.56+7.60 12.52+6.46 -3.764 0.000

L ARJE 220 E ST UEF B A F AL P, 0,/ FiO, KR SR ] ICU ZIHERR,



20 R E R AMERR AR R 2015 45 3 H 15 B 13 %45 1 4] Chin ] ECC Vol.13 No. 1 Marchl5, 2015

F2 512 BilEHEE logistic ZHZEAPTLER (x2s)

A i BIEEX4 FrifEiR OR fif 95% A {5 X 1] PH
Z2BFA 2.846 0.924 6.468 2.986~110.868 0.000
CPB H[A]>150 min 1.482 0.380 4.398 2.091~9.256 0.000
~Ik CPB 2.924 0.932 18.653 3.001~115.954 0.000
ARJF Pa0,/Fi0, <300 mm Hg 1.527 0.476 4.606 1.811~11.719 0.000
BT R B S | R E > 18 ml 1.734 0.626 5.666 1.663~19.307 0.006

3 3 i

T2 2L B 25088 B A TR AR, R
J& I BE B A BB TR L, PP IR AL A Bl s
] 4E £ S, Af 386 i 0o 0 3 O RRE & A e
A SCHRARE > Y BT AR S5 T 0 AL Bl B 8] 48 < 25
FRI T R R S P A 4 W e 388 =7 BRI ke, 7 AR i R
0 R R AL, a2 I R RE Y A
fEERLLIN 22 FARGITAEE NIRRT Z I
J& T SEE IR (A E AT AR B HESE M5 A
Gi—BIL, AU LI BRI B L i =5 , )
AL B s ) S 4 PR IR g, X AT BB R
SFARBIUEENE R 22, A ZL TG AR AL
PR BT TR A R AT R AR U W TR, S8
ARG L2485 I KAE , WP AL Bh A A] 2E 4SBT R 5%
o PRI, B L FARIE B UE 4y
Rifify CPB £ AP & e, 0 F AR5 5 CPB
FAS IR ABET - KKk {H CPB Rl R A
J& R AE P R I FE RS R 2, KB [R] CPB RS AR 5
I RAE R HERRIER | AR ZHE logistic [7IH4)
Wi & B, CPB IHE]>150 min 2 A5 FE WAL 4 Bh st ] 4E
KA ST fE e R 2 [A] st & B9k CPB IR AR G &4
PR A LT B s 1) 0B () i ST FG 6 PR 28, X T SR A
ARt HE B 16 AR 5, #8 — Wk CPB, H. CPB i
(PR IA 2 4 | — VR CPB 5250t B 451403 , ) 1
S B RRE RN, X A A E B, RS A&
FFARE Y S A 2RI S i (s P A LA B s () S
ARJG A ICU i Pa0,/Fi0,<300 mm Hg J& 5%
P2 AT 8 B8l Fsf [) SE < 198 2k 7 A B PR 3%, i G e 2R 4l
JLHE W S RE 2 B M b i — AR, @
SENFIR DI RE 0 1A S A, X T RE A T/
JURAZBE IARTR, Se o0 e 57+ 19 1L 37 3 ) 2
A Y e R S AE AN A KT, KR A A
A3 BUMFTIL , 5275 & Ml g | fili il 45 & 7 ABH.
FIG i RS st ik i SN B g8 Locs ) Rk R
RIME JE OB PEIE IR . A7 Ia] 22 20 T 1F 1l 3l fiosk 7 5%
Jiti 2y fik AT 88 R8I, AR i A e i R A A i i o A
BA R E R TR & B B, F B
VA i 1, A S, AR i i, 254 220 i 1, 45 R 27 TG
P AN R (8] BB S LR S BN T e

IEAh, CPB A i 785 ML A | BRI IR 535 N
TAEE AR Az B AR il AR v AR B AL )
NG AR R BT B, LA B A A T B | P 1
1 I N EE R S0 R R AE AL, 5| & i
B3, G R P LR AR TR AR 2 LA
7N, ARG 48 h BRI AR M S 5 | R > 18 ml J& T
WAL B s T] 2 2 7 G B PR R, X AT BB PR AR
Je R AR M SRR R v 1L, £ AR R R S
FMUBHGE =, S R e ., 5 28 YR IT M, i 2 % il
A5 , S P IR ML AT R ] i T

ARG R B, 212 F KR, CPB B[] > 150
min, X CPB, RJ&5 A ICU I} %8 F14E %7 < 300 mm
Hg , AR J5 48 h &R TR s 5 i iR > 18 ml
201 )Lots N BT AR 5 W W AL 4 By B[] 2 4 7 ik S
e NZE, SHEAs 7 SENIRERLL,

AT Ay 01 o5 PE At 5T, e B AT T B R A 5
BRI B TFA G WAL A Bl s a] 228 K 71
fa b R 2, 78 B A S a5 5 B 3R DA /D g
W ML B[] FRARAR S5 I RRE ) R A=

Sk
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TRARHR 15206 20 J8 8  AR J0 1AL 2% 13 40 i 9 3R - 6
IR (A DIN 13N DA

X vy EEE AR, RS

s

HT

[HZE]. B8 WEFRIGREIEH (DHCA) 5 DHCA+EEMERHEH: (ASCP) B3 BIAR M 4l F - 6(1L- 6) KF-Hy7AE
AR KL S5 E R ER A, ik B8 24 4] DHCA T ARE, 20 FRIMER (ECC) i ,DHCA Hf .DHCA 5 . ARJ5
24 h 48 h, FEF[A] S A ELISA SR IL- 6 AOWREE . e BEORJS 24 h NI R IE R S04l (A 41) B IRER 41 (B 41) .DH-
CA Z(C41) DHCA+ASCP (D 4) ., JH Pearson FHIC/MHTILHATAHIC /T, SR AHBFE ARSI 2 6], R B,
ECC JG£~BF 1] 5 1 IL-6 MR BE 8 ECC R Tt (H2E WA BEPE( P>0.05) , 1L-6 M3 ARl ECC BYHEAT & i
1, .2 DHCA J5iEBIW(E , ARG 48 h RIUCHZ W FIEM . IL- 6 MK /K ARG 24 h 5 ECC B [a], F- 3= 3h ik B
(ACC) HE] & DHCA HE] 2 IEMSEEE (HRSEITH#E (P >0.05) , B AHBE SIS AN 1L-6 K09 EFHEE A 418
JNEASE( P <0.05), CAHBER)G 24 h,IL-6 LTHE D 41 R R%A BEM2ER( P>0.05), &t RILE ECC ATLIG &4
B RAE N LEG AR &AL s DHCA+ASCP X AL DHCA SR v 58 E 52 7 AV P 4S54l FH DHCA ZLAR8E; 13K TL-6 K1)
TIINE S S -5 AR5 SR BRREIR 22 6] 47 AE — GE YA DG s ECC IR a] , ACC I [a] \DHCA IR ] i 4 48 ¥ B2 m i 3% 11— 6 (Rt
AT RESZ MBI S5 B S IR S e MR W IOFREE . RS 48 h PURIUA SUMPLRIE IR YT nT REXT HR 2 A £ 4L .

[REIA] . WIREEIEA ; AN T -6, SRRt ; & B R RN A 1E

To investigate the relationship between deep hypothermic in plasma IL-6 dy-

namic change and resuscitation phase delay loop patients
Liu chang, Xue Yunxing, Xu Zhenjun, Wang Dongjin
Department of Thoracic and Cardiovascular Surgery, the AffiliatedDrum Tower Hospital of Nanjing University
Medical School, Nanjing, China
Corresponding author; Wang Dongjin Email ; gldjw@ 163.com

[ Abstract] ; Objective To observe deep hypothermia during extracorporeal circulation (ECC) in the cardiac surgery,including
deep hypothermic circulatory arrest (DHCA) subgroup and DHCA with selective cerebral perfusion (DHCA+ASCP) subgroup. Meth-
ods 24 cases of patients with DHCA operation, respectively in pre= ECC, pre=DHCA, post—DHCA, 24 hours and 48 hours of post
—operation. Group A as wakeup during the 24 hours post operation and Group B as delayed recovery more than 24 hours. We grouped
all cases into Group A as DHCA only and Group B as DHCA with ASCP. Results Two cases died in all patients, the others were
cured. The concentration of IL—6 at different time points after ECC than before ECC has a rising trend, but the difference was not signifi-
cant ( P >0.05). IL-6 plasma levels with ECC were gradually increased until it reached a peak after DHCA, until after 48 h showed a
gradual downward trend. The serum levels of TL—6 were positive correlation with the time of ECC, aortic clamping (ACC) and DHCA.
The results of subgroups showed that the IL—6 of Group B was increasing more obviously than Group A ( P <0.05).The level of IL-6 in
Group C in the time point of 24 hours post—operation was increasing more obviously than Group D, but the difference was not statistically
significant ( P >0.05). Conclusion Deep hypothermic ECC can cause systemic inflammatory response syndrome occurred; DHCA+AS-
CP to reduce the inflammatory reaction in the process of role than the simple application of DHCA to the superior; The rise in plasma IL
=6 levels increase the inflammatory response and post—operative delayed recovery exist between certain correlation; Length of ECC, ACC
and DHCA time influence the plasma IL.—6 release, may affect the post—operative patients with fluid resuscitation and inflammatory reac-
tion degree. Take effective anti—inflammatory treatment may benefit to patients with more 48 hours after operation.

[Key words]: Deep hypothermic circulatory arrest; Interleukin—6; Selective cerebral perfusion; Systemic inflammatory re-

sponse syndrome

YEF BAL: 21000 R AT, Y HUR S B 2 B BT S50 b B2 o i ok
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PRAMIEIS (extracorporeal circulation, ECC) A
VE R B R R BB AR T T2 T O I AT AR
JEHRAE S 2RO M8 TR P T RIS IR BR
(deep hypothermic circulatory arrest, DHCA ) 4y
PEPENE: KV 13 (antegrade selective cerebral perfusion,
ASCP) AR T ARG EN T2 MR AR,
DHCA TR 7 A5 114 R 300 A1 0 o 22 28 0 0 0 1)
HERAETE 4% ~25% 1) 5 K- 1172 ] DHCA
A SCEE A TR PR3P, Il A7 2 B DHCA AR J5 Y
R 47 2 3T A R T A

ASCGE WS IL-6 7E DHCA T (1 U LA,
Xof R A 48 E R R A 1 i LR R AT T 5T, B AR AR 1
DHCA F AR5 x5 T3 ke /2 8 F AR 42 5 RAE
IS FIA A 15 00 R0 AH G, S 4 54T DHCA 1)
FE B2 B A A A I R S
2%,

1 AMEHE

1.1 WBRFTH A BEFE 24 it DHCA 17E
SkIZFARMEE, HdZe 8 A5 16 A 1%
f39~69 %, HrpbDigg T4 s ARIZ 19 A,
FahfikJe)z A 20 Bl rf 2tk 16 B, B B ke
22 B, EEKSEE 1, B LERAAE 1 B, HE
K5 F AR A DHCA Fil ASCP, 2# B EEAR
At UCG F1 CT AYHGi2, o B i &
10 A, R IHPE G A 2 2 A B IR 1, B 1 A
(£1), UBEETFARE 24 h WK E B
AN AWEWETH(n=12);B 4. E IR ERH
(n=12) (F 1) ; XHHE ECC AR H € 4. DH-
CA(n=6);D 41.DHCA+ASCP 4 (n=18)(#£2),

1.2 FARZ % AREHTRENHERE T
oK BRI , T 5 A il N Fnassh ok, 1E T T s 22

R 1A LM B ALEF ARG LA (x2s)

W R et A4 (n=12) B4l(n=12) B/ X2 (H P1H
AL (yr) 46.7+12.9 51.2+11.1 0.777 0.475
>60 yr (n,%) 3(25) 2(16.7) 1.00 0.339
ZAE(n, %) 3(25) 3(25) — —

G IFE MR (n, %) 3(25) 7(58.3) 2.345 0.039
B IFHERR (n, %) 0(0.0) 2(16.7) — —

LB (n, %) 0(0.0) 2(16.7) — —

JG AT 58 (n, % ) 0(0.0) 2(16.7) — —

WA (n, %) 4(33.3) 4(33.3) — —

AL E A (g/L) 130.4+13.3 133.0+20.8 0.269 0.797
ARBETIMEHAEH (g/L) 38.8+2.8 39.3+3.8 0.637 0.559
AR ML LT ( omol /1) 87.0+69.4 77.2+12.8 0.217 0.839
INR 1.15£0.119 1.38+0.43 1.26 0.276
ZEEHHM A E(%) 57.1x4.4 51.4+10.4 1.26 0.25
T+ EBNPKEZ (em) 5.03+1.13 4.93+0.57 0.155 0.884
HiFkz B (n, %) 2(16.6) 0(0.0) — —

REBI AR (n, %) 5(41.6) 9(75) 2.34 0.039
A2FR(n, %) 6(50.0) 8(66.6) 1.483 0.166
FARBHE (h) 8.00+2.66 8.82+1.64 0.966 0.359
CPB 8] ( min) 256.6+79.1 275.2+44.8 0.722 0.491
Tt 32 2 K BEL B 5 18] ( min ) 160.3+57.8 203.3+53.2 1.886 0.096
DHCA 5[] ( min) 30.7£11.6 34.7+11.4 0.556 0.598
FeARE IR (°C) 19.7+2.01 19.6+13.55 0.105 0.920
FARNTHR(C) 21.8+2.32 20.7+1.72 1.45 0.181
R T ] ( min ) 53.0+11.78 74.7+31.1 1.85 0.113
SR ] ( min) 154.5+78.8 171.57+38.3 0.797 0.456
SE-HPETE R (mm Hg) 63.7+8.5 65.5+7.8 1.052 0.295
e 0 HE TR I 2 [ ml/ ( kg + min) | 13.8+3.8 13.1£3.4 1.039 0.301
LT AR (V) 9.41+8.76 8.41+6.82 0.204 0.847
MK (ml) 1065.8+864.46 1195+997.0 0.270 0.798
ZWIFH (n, %) 1(8.3) 2(16) — 0.339
ICU Hif BRI (d) 12.8+14.0 16.0+10.6 0.741 0.480
FEBERTE (d) 24.1+10.68 27.6+20.0 0.456 0.659
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K2 CHDHABREFATALLE

EFIkFART A C#4l(n=6) D4l(n=18)
Bentall FAR+EFIKE B HA+FE RS IKLRAAR 0 2
Bentall T AR5 3 Sk B A+ R Bk L AREAR 2 4
FEDIKEBA+ FBIIKD B A+ TSR AR 2 8
Tt B KCE A+ 5 E B K S B AR+ B B HRAR 0 1
FEFREHAR KD F A 1 1
David (FHE ) +#87> 38 Ik = & HA 1 0
EFKS B F KRG AR 0 1
EFHKS A 0 1

BiE R sk, SR s ik, T4 shk, 74 B IF R AL
Z G PRI S DK/ SRS Ik (i 28R =5 3 i B o 3=
BIKAT— UG ) A0 P 8 b T R kAR S (A0
B IR AR ) FE 57 ECC, T4 b i Boi & 2205
WA B IRG TR SR 1 Ab B3 0 1 2 il = 0
WEAEHER 20 ml/ kg, Z 05 BE2AS /INB 42 BROAS [R) 19 1
{50 P 296 8 55 I A A [ B 6 8 2 i T U IR
VT, AR T BRI R, o A
ST FEATIRAL T 18 ~22°C I}, 47 DHCA 8 DHCA
+ASCP[5~10 ml/ (kg * min) ], EFk=5 A T ME
Nz ity 2 Bl bk W & 6 U TR sh ke 45, Wk &2 B
O HIE AT 28 0L 370 98 32 , 26 3 s Bk 4 58 U
PG it RSV 6 TC 4 s KR A2 8iE T 3
ok, W6 5 R KR AL e fe SR RS AR I W) T
TSNk, ) an AT R AR sl e bR 3 Dk 28 4 7 S S |
B Bentall FA , & H 2 H M EWKE £ 32~
34°C T FSIK, O REE IR, AR E F-F] 36C
B 1k ECC, ECC AT HIIKE b BRlReE | H &5 i
L2 KK B VKRR IR 265 T Bk 747

1.3 REmRdys  FHIKIE S B, R ki
T 2o M B AN 20 mg BRI # 20 ml it £ K]
60 mg 10 5 (8K A MR IEAREN 2 o 0, K L vl
10 20 ¢.200 ml H 2 EEFR KR

1.4 HARE S ABHSERSI KI5 ml, 53
W& ECC B (T1) .DHCA i (T2) .DHCA J5 (T3) .
ARJG 24 h(T4) AKJ5 48 h(T5), I APLEERE H,
EIRAUE 2 h, ) 2 000 r/min B 10 min,‘f}%ﬁl[ﬂl%ﬁ
100 wl, JifCE —80°C VKAFI-AT .

1.5 %%k ELISA BE MG H 1IL-6 &t (il
R ERUE  BR B ARG IRAF) o SR BRI
T353R oaTllE 5 N

1.6 %it= 54 78 SPSS 19.0 G4k 3+ Bl
HEFT 43T, 1B GRS B bR 25 (xs) 7R, THEK

GORLR I R . TR BORH O it « 1k
THRBORER X KBt 47 704, P <0.05 WA 4L

=
2 # R

21 FrABEHTFARNA, 45 ICU B2
AR GRS D Re s [ 20 B, o m b

22 WK AAY B ABRFARFIGOR, 2R LR HTE
B It e I s B BB KA A8 Lo ) 2 v TR A 0
H(P<005)(WEL),

23 A45BAXIER B AHESBH A IL-6
WEEAL A HTHE (P <0.05) (WA 1)

800 r —a— Total
--m-- pre-24h group (A4l)
—-e-- post-24 h group (B41)
600
=
= 400
o
200
0 )
0 6

Time (h)

FEAHYE BT P<0.05," " P <0.01,
B 1 A[FE6E S IL-6 /KAt £k

2.4 FAEFELE ML B IL-6 (R HE TR
I, ECC K DHCA Wt T2 8 7+ , 76 DHCA J5 ik ]
W, Z )5 EARJE 48 h BRI ZHET T A A
KU BSHF25, A AR ERE LA
FRIA] HE(EHERE 2 T AR S5 24 h, ZJ5 R RINT
R et b IL-6 BYVR R SRR I, 11T B 41728
b5 BRH — 20, AR IL- 6 W
MEETHE . A 41K B 4R b S m A B B
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gt (WKL),

2.5 MEMET R IL- 6 (T4) I 3% ACE (Il 5
{H) 5 ECC i [H] K 3 50 ik BHL Wt i) 5] ( ACC) , DHCA
B ] 2 IE AR R, (= AMHIE R B ECC-IL
~6:1r1=0.323, P =0.282;ACC-1L-6:12=0.234, P =
0.420;DHCA-IL-6: r3=0.447, P =0.228) .

26 C#5Daxtkayd C47E DHCA JFRIA
A, 22 5 T I D 4N 7E DHCA+ASCP JFIARTA
TR, ZJ5 1T+, 76 DHCA +ASCP J5 ik I T8
B, PRZHAE £5 1> B[] 0 9 728 Ak R 350 e it o 22
. {HAE T2 DHCA 5 DHCA+ASCP &, C 211
WD AT, WAE T3 & T4 D 5 C HIA FEAIL
HEAGI2EES, TS B D MRS A
CHME (WK 2),

600 1 —=— DHCA+ASCP (C41)
--®-- DHCA (D41)

400
=
0
o

200

0
0 VNETE 2 4 6

Time (h)
2 CH5 D ARSI 1L-6 HA ki

3 i

3.1 RAKE ECC R4 o mi4s a9 48 %M 47
() ot AR . 2 Bl i 2 A LT 858, T LA b 2 240
BEA ISR T 2 AR AZ 54 HLA5 455 o 2 A X o 7™ B
1, IEEHT &R T 1°C, X 0, fRiHH TR
59247 | ST A R PG e I SRR S
HEE R AR, B A A L B A 40 P A
A FHTBARAR  ZKSF- , 358 56 106 4B A B i AU RE F1, FT
REATK A P TR R 58 A, L, AP 2 B 2 P S X
G ORAP B B S A T 58 HILARAE 18 ~ 37°C I P B Tl
5 AT AR 1) G 3R B L T a9 i 2 1 e M A
FRMZD Hk, BRIEEA —E M,
AR AN BRI T k450 RE 0 A R TED AT LA ECC 1Y
DHCA i AREK {H BB H A MG IR AT A
AREA = A AR, RIS Sh s A AT e & 40
WA AERIRIR A 55 R A R IE R,
SRR/ 10 I 3 2 ZE R T A i 28 R G ) g
R RAEF iR AR A 4 1 I

HFF5~10 ml/ (kg - min) BYRGHEAE MBI BT
DL EEXTRT 2 DHCA 17 E 3k 5 3 F AR B H S mT
i $E DHCA+ASCP B A3 R FIifRer, A5 MNTF
AR FEH ARG 24 h (2L 25 4L 7% , DHCA +AS-
CP XTFEAIK DHCA 33 2 rf 28 E s 0 B A F 2 3 s 4l
B DHCA ZAJL#k
32 AMRZRS>H O KEIKVIIECZLIEL
A I e 2 S ke 2 R AR R R AR R ER
BB S 2R ) i s hidds R m SR E E
TMERFFAEA R R LIRS, @ ECC HFFR)E, &
H MG IL-6 Fad i B, TRJE 24 h WARIR IR R
KT BB ECC JUHE DHCA &5 If N &
HHRAE N, B B DHCA +ASCP & 1Y IfiL T
IL-6 KR B Ff DHCA 1%, WA R ECC 7
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Echocardiography in the surgical treatment of hypertrophic obstructive cardio-
myopathy
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Beijing 100853, China
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[ Abstract] : Objective To summarize the role of echocardiography in the surgical management of hypertrophic obstructive car-
diomyopathy (HOCM). Methods From June 2003 to June 2014, 56 patients (38 males and 18 females) with HOCM underwent
modified Morrow procedure. The mean age was 39.4 years (range, 18 to 65 years). The diagnosis was made by echocardiography.
Transesophageal echocardiography ( TEE ) was used intraoperatively to monitor and evaluate the results of the surgical procedures. After 1
-2 weeks of operation, transthoracic echocardiography ( TTE ) was performed to evaluate the effect of operation. All patients were fol-
lowed up with TTE after operation. Results Preoperative TTE examination showed all 56 patients had the characteristic of marked left
ventricular asymmetric hypertrophy. Echocardiographic assessment revealed that the mean thickness of the ventricular septum was 28.6
+7.9 mm and the mean preoperational peak gradient between the LV and the aorta was 89.7 + 27.9 mm Hg. There was moderate or se-
vere systolic anterior motion (SAM) in 56 cases and mitral regurgitation in 42 cases. Ventricular septal myectomy with modified Morrow
procedure was successfully performed in all 56 cases without complications. Intraoperative TEE showed that the mean systolic gradient
between the left ventricle and the aorta decreased from 94.7+32.4 mmHg pre—operatively to 14.5+£9.6 mmHg ( P =0.0000) after oper-
ation, and the thickness of ventricular septum decreased from 28.6+7.9 mm Hg to 12.0+3.8 mm ( P =0.0000). TTE showed that the
mean systolic gradient between the left ventricle and the aorta was decreased from 89.8+27.9 mmHg pre—operatively to 16.8+11.5 mm-
Hg ( P =0.0000) at 1- to 2— week after operation. Mitral regurgitation and SAM were significantly improved or disappeared. During

the follow—up, all patients were asymptomatic or mild dyspneic on exertion. No syncope was noted. TTE showed that the pressure gradient
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maintained on the post—operative level or slightly decreased. Conclusion Echocardiography plays an important role in the surgical

management of HOCM. It is a useful tool for preoperative diagnosis, intraoperative guidance to the site and extent of septal myectomy,

post—operative evaluating the surgical effects and follow—up.
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Study of surgical treatment for mitral regurgitation associated with dilated left

ventricle
Shang Liang, Jiang Sheng-li, Ren Chong—lei, Wang Ming—yan, Gao Chang—qing
Department of Cardiovascular Surgery of PLA General Hospital, Institute of Cardiac Surgery of PLA,
Beijing 100853, China
Corresponding author: Jiang Sheng=li, Email. Jiangsl301@ sina.com

[ Abstract] : Objective To report the surgical outcome of mitral valve surgery for isolated chronic mitral insufficiency with se-
verely dilated left ventricle (LV). Methods Between January 2000 and December 2012, 55 patients (35 male and 20 female) with a
mean age of (40.5+15.1) years, underwent MVR or MVP at PLA general Hospital. Rheumatic MR was found in 19 cases (34.5%) ,
congenital MR in 12 cases (21.8% ) and infectious MR in 1 cases (1.9%). 17 patients were in NYHA functional class II, 34 in class
Il and 4 in class IV. The C/T ratio was 0.71£0.16 on chest x—ray. The clinical course was 0.3-38 (19.5+11.3) years. Electrocardio-
gram (ECG) showed 33 patients(60% ) had atrial fibrillation. Echocardiogram ( UCG ) showed severe or moderate MR and LV hypertro-
phy in all patients. LVDD was:65.0-91.0 (71.6+£5.5) mm; Left ventricular end—systolic dimension (LVESD) was 45.6-75.2 (54.6+
5.6) mm; Left ventricular end—diastolic volume index (LVEDDI) was 28.8-68.3 (42.5+7.5) mm/m’; Left ventricular end—diastolic
volume index (LVEDVI) was 21.8-50.0 (32.4+6.3) mm/m*; Left atrial diameter was 43.0-110.0 (67.9+15.7) mm; Ejective frac-
tion was 30.0%-79.0% (59.5+10.1) % ; Interventricular septum was 6—13(10.0+1.5) mm. Results Two of 55 cases died in the
peri—operative period (3.63% ). Two weeks after surgery the UCG showed a reduction of left ventricle diastole diameter ( LVEDD)
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from (71.6£5.5) to (58.1+£7.6) mm( P <0.001).A total of 38 cases (71.69% ) were successful followed. In themean follow—up of
19-179 (98.41+50.29) months, 33 patients (86.4% ) survived, with 10 patients in NYHAclass I, 20 in class I, 2 in class
I, and 1 in class IV. 5 deaths(13.15% ) were noted during the follow—up, including 3 (60% ) cardiac death. The non-cardiac death-
sincludeduremia and cerebral hemorrhage. The LVEDD further decreased from (58.1+7.6) to (50.0+£7.8) mm after discharge ( P

<0.001). Conclusion Mitral valve replacement is indicated in patients with mitral insufficiency and severely dilated left ventricles,

and the intervention has the potential to restore thel.V volume.
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Comparison of Logistic EuroSCORE and EuroSCORE |l in patients undergoing

mitral valve replacement surgery
Chen Lei, Gao Chang—qing, Xiao Cang—song, Jiang Sheng-li
Department of Cardiovascular Surgery of PLA General Hospital , Institute of Cardiac Surgery of PLA,
Beijing 100853, China
Corresponding author; Gao Chang—ging, Email; gaochq301@ yahoo.com

[ Abstract] : Objective To assess the value of Logistic EuroSCORE and EuroSCORE I in predicating in—hospital mortality a-
mong Chinese patients undergoing mitral valve replacement surgery in our center. Methods 497 patients who underwent mitral valve
replacement with or without concomitant tricuspid valvuloplasty, left atrium reduction and left auricle closure from January 2009 to De-
cember 2013 in our department were enrolled in our study. The mean age was 53.19+11.11 years at the time of surgery, and 62.6%
were female. They were scored by logistic EuroSCORE and EuroSCORE Il model, and compared with observed in—hospital mortality.
Calibration was evaluated by Hosmer—Lemeshow( H-L) test, and discrimination was evaluated by the area under the receiver operating
characteristic (ROC) curve. Results There were 6 in—hospital deaths among the 497 patients and the in—hospital mortality rate was
1.21%, compared with the predicted mortality rate of 2.99% by Logistic EuroSCORE and 1.53% by EuroSCORE II. Logistic Eu-
roSCORE suggested a high prediction, and EuroSCORE Il suggested a similar mortality. The discrimination of Logistic EuroSCORE was
poor ( P =0.673, AUC=0.621). EuroSCORE Il showed good calibration and discrimination ( P =0.894, AUC=0.793). Conclusion

The EuroSCORE Il was suitable in predicting the mortality of mitral valve replacement surgery patients in our department.

[ Key words]: Mitral valve replacement surgery; In—hospital mortality; Logistic EuroSCORE ; EuroSCORE II
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Surgical treatment of subaortic stenosis
Yu Wei, Jiang Sheng—li, Ren Chong-lei,Li Bo—jun,Gao Chang—qing, Wang Ming—yan
Department of Cardiovascular Surgery of PLA General Hospital, Institute of Cardiac Surgery of PILA,
Beijing 100853, China
Corresponding author: Jiang Sheng—li, Email; jiangsl301@ sina.com

[ Abstract] : Objective To summarize the experience of surgical treatment of subaortic stenosis. Methods 25 patients with
subaortic stenosis were treated surgically. The diagnosis was made by echocardiography. There were 13 males and 12 females. The mean
age was 23.25 years (range 0.5 to 63 years). All the patients were diagnosed with congenital subaortic stenosis. 17 cases had membra-
nous typestenosis,3 cases had fibromuscularring type stenosis, and 5 cases had discrete muscular type stenosis. Resection of stenosis
membrane or ring was made in all the cases. In 15 patients combined with cardiovascular malformation, correction was offered at the
same time. Results All patients were asymptomatic post—operatively. No operative death and complications were found in all patients.
The mean systolic gradient of left ventricle to aorta decreased from 67.46+25.32 mmHg pre—operatively to 12.50+10.57 mmHg post—op-
eratively( P <0.01). Conclusion Cardiac surgical procedure is the most effective way for the treatment of subaortic stenosis. Thor-
oughly dredging left ventricular outflow tract is the key point of the operation.

[ Key words]: Subaortic stenosis; Surgical treatment
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Impact of advanced age on peri—operative effect of off—pump coronary artery
bypass grafting
Zhang Ren—teng, Jiang Hui, Wang Hui—shan, Zhou Nan, Yang Zhong—lu, Gao Hao
Department of Cardiovascular Surgery, General Hospital of Shenyang Military Command, Shenyang China,
110016, China

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

[ Abstract] : Objective To analyze the impact of advanced age on peri—operative curative effect of off—pump coronary artery by-
pass grafting. Methods 53 patients at the age of 75-86 (elderly group) and 585 patients under 65 years old (youg group) who con-
tinuously accept off—pump coronary artery bypass graft surgery from August 2013 to April 2014 in our hospital were reviewed. The peri
—operative clinical parameters of the two groups were compared and analyzed. Results 1. In the intraoperative data, such as anasto-
mosis time of target coronary artery and dosage of the vasoconstrictor drugs, the elderly group was significantly higher than young group.
In incidence of the post—operative complications, such as arrhythmias, respiratory dysfunction, gastrointestinal dysfunction, and short—
term renal insufficiency, the elderly group was significantly higher than the young group. No significant difference between the two
groups in cerebral vascular accident, ardiac vascular accident and peri—operative mortality. 2. Multivariate logistic regression analysis
revealed the independent risk factors for target vessel anastomosis time, intraoperative vasoconstrictor drug dosage, time of tracheal can-
nula and post—operative complications such as repeated mechanical ventilation, atrial fibrillation and gastrointestinal dysfunction. 3.
The above complications were all independent risk factors of prolonged post—operative hospitalization of elderly patients. Conclusion
For elderly patients, the effect of off—pump coronary artery bypass grafting was satisfactory. Cardiovascular accident, cerebral vascular
accident and mortality did not increase in the elderly group. However, the ability to tolerate operation stimulation was poor in the elderly
patients, and careful anesthetic management was necessary. Post—operative arrhythmia, respiratory insufficiency and gastrointestinal
dysfunction were more likely to occur in the elderly patients, which prolonged post—operative hospitalization of elderly patients, and
more positive ideas and coping strategy should be taken.

[ Key words]: Elderly patients; Coronary heart disease; Coronary artery bypass grafting; peri—operative period; Complications
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BARBEIT 145k, 75 Z# L E5 65 % LUT Lo B
HARRIMIE PR T 5 R Bl Ik 55 B F AR (off -~ pump
coronary artery bypass, OPCAB) FFBIARMIZHL, DL
LR R IR

1 #BEHZE

1.1 —#&%# 2013 458 A= 2014 48 H, LM
TR B B O AN FE SR XT 53 ] 75 ~ 86 X (IR
), J 585 i 65 % LAF (fRir4) i 17 OPCAB
FAR O NE B AR R = SR Sl k™ E e 5k
PEZE TR IR 322 R R P O 8O s O
WIBEZE s A B E A IE R RS2 e A2 . ¥
UTFI, BIR BT R . B R 2L 3k K
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PIZL R AR AT IR RGO IR 1,

1.2 FARZ % FARYEGIKE G2 DKM T it
17, 0T BE SR B IE U 0 B AR A, BT
SRCZEMFLN B K Bk, 99 2H 22 5L N sl ke
YN 100% , ¥ LA ZEMZL N B kW) & 22 iR S5 K
BRIk vy & oAt 3 32, ¥ 4E W) A B, BL Octopus
IV [ 5E g o i A8 TR Jay 0 [T 2 26 8, S & i
W2, FEM) G 0 R 32 Bl S, e W6 A e AR Bl ik
RGE ., BRA D EO A FEC IR I A 246 % b A7 179 1
A5 SR FH I A5 43 WA A o) s TG i AR B, A 4 R 43

I A5 R FH 30 B BEL D 1 s TE M AR B ARG AR P DA
AN R R O A T 1 24 W I (R R A TR
SIIAER R HE BRI SCRNEIRAE) R YRR B
TRBE S5 7 U R IE PR AR 2 | A0 PR 0 e LA 4
FrkasE , AR FH 32 30 ik P B € 2 # (intra — aortic
ballon pump,IABP) % Bl . FT 45 & A0 H P 51
R

1.3 BERMAE AKRupEE g 754y 5w b
IR U LR A Bl A > I8 0 T BB S XRE TR YT
AN O NUSBE B R I ULES 8 11 (TNT) K2
IEFEFAR, RETFEH BB T, B
DAEEFRRBADATE B & 4 T TABP S, Frf &
HHFARZRBWEYE G4 TR0 B, Fise
UM BIA S, RFTECRIE M2 2 AT, #8450
FRETE I (<24 h) R /IR 2 Rk 2 B
B AT N IE ARSI AR E &, IR 5.0T)
REANEEA DG, HE 0 I A5 1 24 9 39 e 5 JH TABP
HBh, 45 1R MUAEAH B SR UE . B R RE R WL
A JEAROUFRE | A FIFIH R, A=A A AEAR XS
e E e A5 5

1.4 Mgk Fe ik WESIFXT EL 41 5 5 FER
WPRBL CINF AR R AR o 45 16 M 25 W 2
Bly3E SR a) | FRE WA s R R S A BE s E] FETS R
S5 ) BRI A R A= (A0 i i A8 AN P HIL
BRGE B ORI o B SRR I AR S ) o
1.5 it a4 SPSS 16.0 Siit #1481t
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e ETPRAE>50% 153(26.1) 15(28.3) 0.49
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HA i 980 Jik Bt e 108(32.5) 16(30.2) 0.67
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LR SRR M4 (n) 2.3+0.52 2.220.51 0.74
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* FRUCHLBR 38 S L PO AR A T L B s A
F a4 ZHZE Logistic FIHAHIE R SAR P ARG EZERARY LB

FIAR B8 br *RR (95% CI) P1{i
Ml S AT R B K W) 5 TRD 1.41(1.05~2.35) <0.01
SRR RE 2.52(1.45~3.45) <0.01
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7E:RR: relative risk; CI: confidence interval ; a; ¥ HIBRAE I 2 /MY HAb R i AE
b P BRAF S 22 A A AT AR AR B BOR J5 R AE ¥ e A XGRS
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(WE]:BH RIS (HTK ) 7R R Sk 55 B A AR P AR OMIGFME B m, , F73k  [BIBIAR B 2012 4 9
H % 2014 4 9 F 296 FITIR 3 K55 RS AE T A , 6 UL AMIEER , 32 sl DK BELIST IS 3 HTK W, A5 i 22 15 1 A 56 A= Tl A
PROMIBIR R G0, WS B HTK W00 R 1945 DB B2 A AR hR 2 i . BRI I IARWEE AR SMIE SR R 5E , FELIBT IS
(¥ A4 2T AN PGS SRS 1 TR BHE A AT AR ( P <0.05) o Z5iE HTK O ERIEIRZ MR, 7 20 3 D4
& HTK WS RE A5, B DA 25 ST AR U B B TE Y R R HTK 00 A FRIE A RS20 e 22 e 1K

[KRER]:  HTK WG RIMERR R 3 Ik 5 B R A AR

Clinical application of custodiol solution in coronary artery bypass grafting
Ma Lan, Wang Jia-li, Zhang Tao, Wen Yu
Department of Cardiovascular Surgery of PLA General Hospital , Institute of Cardiac Surgery of PLA,
Beijing 100853, China

[ Abstract] : Objective To discuss the management of custodiol (HTK) solution in coronary artery bypass grafting. Methods
From Sept. 2012 to Sept. 2014, a total of 296 patients underwent coronary artery bypass grafting. Extracorporeal circulation was estab-
lished regularly. HTK solution was perfused after the aorta block and went to extracorporeal circulation through the circuit.The changes
of vital indexes were observed during perfusion. Results Cold crystalloid solution that entered extracorporeal circulation resulted in
significant changes, including: potassium, colloid osmotic pressure, serum sodium, hematocrit ( P <0.05). Conclusion As HTK so-

lution has great influence on internal environment , perfusionistshaveto be familiar with features of HTK solution and adjust the indicators

to the normal range to keep the impact of HTK solutionto the minimum.
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VAR BE R e 0o v R 4 e, SEAT R Bl
Jhk 55 R A T AR 1) BB B R Ok B 2 | B R T AR
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HTK solution; Extracorporeal circulation; Coronary artery bypass grafting
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R Fray 2 P RS A 4 ( SX—-18 Terumo) , ALE
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5% IR 240 F i | AR IE B0 i 2040 L 4
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WS 4.5+1.3" 112210 0.23+0.07*  18+3*
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558 M4 20 ~ 30 mmol/1 Y = #1 AR L g2 T %5t
KN Bz B A5 ) AH FR T — RS A T
K, IRAE Sy Hh B 0 ILAE | 5% i 210 AR 19 3 &2 95
RO TIRE AR, PR M 22 5 | e v R I A9 DG U, 7
T3 B K TR 2 = B A TS A, g Y
i BB B 2R O R S AN I S B E I A
SISO T FH - £ R 0K B B R R U PR A
2o
3.3 FEVEREM HTK 8O I 0 B4R FH AR 5
K, By R DA 2 A 07K 43 BB, JE =X
AR, BEA, KA AU Y R X A S i3
FERREARAE W AR ] 2 . HTK & 7E 4°C B pH {H
H 7.3 AmERYE PRI A K 1 R S AN
PR BE AR IR BT, AR L I 8RR B L pHL i 12
SEPR R I A HTK A HE T 72 R RE I 25 5 1 BRI
W, T R N FH 46 L5 25 A Re e R B & B8
MIMETE R T

HAR HTK R 4710 DLER 7/ A5 21 7l
2N (S S s ] N R v HTK WBEE A ) (R MG
WRG: , Hox B N 152 2 B R Y, 75 B RE T
TR B 16 A 426 90 R 00 B 45 SR S A0S ] 4y
Xof B AN R 5 i o 38 SR A1

SE Lk

(1] TWZMK, 2R, ZERFAR. BRITRR ORI 0 5 I 0 455 3 T
DR AR R 1], o ERSMER 24 ,2006,4(1) :5-8.
[2] RiG, e, s, S BRI 42 21 10 5 KA O ik

2009, 7(1): 23-25.

[3] LiuJ, Feng Z, Zhao J, et al . The myocardial protection of HTK
cardioplegic solution on the long—term ischemic period in pediatric
heart surgery[ J]. ASAIO J, 2008, 54 (5): 470-473.

[4]  Gkouziouta A, Adamopoulos S, Manginas A, et al . Heart trans-
plantation in a low—organ—donation environment: a single center
experience[ J |. Transplant Proc, 2009, 41(10) :4289-4293.

[5] Jellinek M, Standeven JW, Menz LJ, et al . Cold blood potassium
cardioplegia. Effects of increasing concentrations of potassium[ ] ].
J Thorac Cardiovasc Surg, 1981, 82(1); 26-37.

(6] THRIC, ZEER, TR, 5. RIMBEER TR ML ERAS [ 40 215
ERTFELT] P EERSMERR AL ,2005,3(1) :20-22.

(Wehs B, 2015-01-13)
(1B1T H:2015-01-26)



R E R AMEA 25 2015 45 3 H 15 HES 13 55 1 4] Chin J ECC Vol.13 No. 1 Marchl5, 2015 47

- I RE& 5 -

DOI: 10.13498/j.cnki.chin.j.ecc.2015.01.13

e ) i O - R R AR S M 24 B

KON, FEB AR, KBARGR, FRE KR, E &

[(WE].BH A4 lEEOIEFAREIMER (ECC) B S, HiE 201341 A E 2014 4 6 AFFE 123 fil&fE
BEODNEFAR, Forh 5tk 41 6], Lot 82 1], 28351 P9 i ORI B e DR A7 0 o |, (0 P 45 PR B Bk 5 1 38 ( VAVD) BER . A
DI B RRE S  WATHEE 2 . BECC i B SR A PR IR (28 ~ 32°C) , EVE Wi HE M 60~ 80 ml/ (kg » min) o /O LR 97 3% I
22 T B AR TR ATHE A MO WU PR A 7 k. S8R ECC Xt E o (117.2+41.8 ) min, S35 3= 3 [k BHL W st 8] Ky ( 73,7+
32.1) min, FrARGIEIAETRT EDBE 0N ASIEBL, ARG FHPRAUETBIR R (13.2£12.7) h, RJFHE KM &
(43.5+74.1) ml, B A W] B RS I RAE , -1 ICU IFE] (34.6£32.7) h, %18 WSO NET R ESAMNE AR, 54T
42D VAVD $R AT OGS E kS [, HARSMIEERE B LR 755 5 AR S ME IS B2,

[RER]: SRR OIETAR  EIMEF

Management of extracorporeal circulation during totally thoracoscopic cardiac

operation
Zhang Li, Luo Zhi—chao, Zhong Zhi—wen, Peng dong, Zhou Cheng—bin, Zhang Xiao—hua, Guo Hui—ming,
Zhuang Jian
Guangdong Provincial Cardiovascular Institute, Guangdong General Hospital, Guangdong Academy of Medical
Sciences, Guangzhou 510080, China
Corresponding author; Zhou Cheng—bin, Email ; zcbwwww@ 163.com

[ Abstract] ; Objective To summarize the management of extracorporeal circulation (ECC) during totally thoracoscopic cardiac oper-
ation. Methods From January 2013 to June 2014, 123 patients (41 males and 82 females) underwent totally thoracoscopic cardiac
operation. The venous cannulas were inserted into the internal jugular vein and femoral vein. The vacuum assisted venous drainage
(VAVD) technology was used for enhancing the venous drainage. The arterial cannula was inserted to the right femoral artery for retro-
grade perfusion. The flow of ECC was about 60—80 ml/ (kg + min) under moderate hypothermia (28-32°C ) .Antegradecold blood car-
dioplegia was delivered via the arotic root.Results The average ECC duration was 117.2+41.8 min and the average aortic cross—clamp
time was 73.7+32.1 min. All patients restored heartrhythm spontaneously after release of cross—clamp. The post—operative ventilation
time was 13.2+12.7 h and the average thoracic drainage volume was 43.5+74.1 ml at first post—operative day. There was no obvious
neurological complication. The average ICU stay was 34.6+£32.7 h. Conclusion ECC during the totally thoracoscopic cardiac operation
can be established via the peripheral vascular cannulation with the supplement of VAVD support for the venous drainage and provide
retrograde perfusion to the whole body. The management of ECC and myocardial protection in these cases are similar with that of con-
ventional management.

[Key words]: Totally thoracoscopic cardiac operation; Cardiac surgery; Extracorporeal circulation
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[REWR]:  AIMEIRARLIET A 22188

Treatment experience of emergency cardiopulmonary bypass used in patients
with non cardiac operation
Fan Wei—ying, Li Bing
Department of Anesthesiology, Longyan NO.1 Hospital, affiliated with Fujian Medical University, Longyan ,
Fujian 364000, China

[ Abstract] : Objective
ation patients in our hospital from 1999 to 2013. Methods

To summarize the experience of emergency cardiopulmonary bypass ( ECPB) used in non—cardiac oper-
A total of eight cases of ECPB used in non—cardiac operation in emergency
rescue were completed, including two cases of traumatic subclavian artery rupture, one case of abdominal penetrating injury of superior
vena cava rupture and left main bronchus insufficiency fracture injury, one case of pulmonary artery rupture caused by right pneumonec-
tomy, one case of lower trachea insufficiency fracture caused by right trachea lobectomy; one case of esophageal arterial fistula opera-
tion; one case of inferior vena cava tear caused by total gastrectomy; one case of tracheal carina tumors underwent carina reconstruc-
tion. Aortic and right atrial (or superior vena cava) bypass technique were used in three cases, femoral arteriovenous bypass technique
was used in five cases. Results All cases of ECPB were successfully implemented, cardiopulmonary bypass time was 46 — 150 (68.
32 + 11.1min) min. The operation original disease and secondary injury of were successfully completed. Ventricular fibrillation oc-
curred in one patient, sinusrhythm was restored after transthoracic defibrillation. The hematocrit < 0.21 occurred in four cases and hy-
perkalemia happened in three cases, all of whom return to normal by red blood cell transfusion or ultrafiltration therapy. Conclusion
The high risknon—cardiac operations can be successfully completed by the application of ECPB technology. It provides a new method for
the emergency rescue in massive hemorrhage or refractory hypoxemia of non—cardiac surgical operation.

[Key words]: Extracorporeal circulation; Non—cardiac operation; Emergency treatment
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EEE % K, BAk
[(WE]:BH  BEAMFRTDIR SIS BB AR (OPCAB) (RIMEIF M AR h E 2RI T RS, FiE A
% 2004 4F 1 7 & 2014 4F 7 H 52 BR80Tk SR AR 243 1], Horf OPCAB 197 1], T4 12 1, {245 16 14], 3 4% 169 £,
AR ARG RS, Y R H s R B 2L 13 6], &R 13 GIE2URIMER, I ARIME FR I (H] (144.40£61.97)
min, FYEEBE(17.38+7.16) d IEALH B, 1 BIARJGEE = RILFHACOHE, 48 OPCAB AR 5G4 B 2R SMIE I ) 1o %t 5
W& S,
[REIA]: AEHERINKE BERAA ; B 2ARIMEIR

Implementation strategies of emergency cardiopulmonary bypass in off — pump

coronary artery bypass grafting surgery
Li Xue-lian, Han Bo, Dai Bing—guang
The No.4 Hospital of Jinan, Shandong Jinan 250031, China

[ Abstract] : Objective
(CPB) in off—pump coronary artery bypass grafting (OPCAB) surgery. Methods

To summarize the experience of preparation and emergency foundation of cardiopulmonary bypass
Of 243 cases of coronary artery bypass grafting
(CABG) surgery were completed in our hospital from January 2004 to July 2014. 197 were OPCAB. CPB circuits were preparedin all
cases including 12 with dry preparation, 16 with wet preparation, and 169 of them with normal preparation. A total of 13 OPCAB were
converted to CPB because of lack of response to drugs or electric defibrillation. Results The average CPB time and hospital stays were

144.4+61.97 minutes and 17.38+7.16 days, respectively. 1 of the 13 patients died of low cardiac output syndrome. Conclusion The

implementation strategy of emergency cardiopulmonary bypass in OPCAB is feasible.

[ Key words] :

AR B ik 55 M A ( coronary artery bypass graft-
ing, CABG) RJEAMHATT S Ik & A AR M A %07
WEZ— ASCEREE AR RSN TR S Ik 55 #5755
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HA BRI/, I K AiE D, R, 6T AR S5 A
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AR CABG! |t THESL R BB T AR B> 45 1 K
MR E TR — B ilae, 2 /D2 TR 2 — LRI

{EZ BN, 250031 Frrgmi, BrEg s U N R E B

Off—pump coronary artery bypass grafting; Emergency cardiopulmonary bypass
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1.2 RIMESRES T F A =R O
2 AR H T AT RSMEAAE RS, 58 AL TS,
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EATREE THT 28068, SMRHEE A R 4815
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WG Wi A 5T L HOLE I ACT

1.3 FAMEFTH  FARE W E—HINRE A5
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PRV, DL OB 75

33 KT T RBHRIMERESE T = LFRNK
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73 @ BERERIMEAMERS J5 30 AR T A
LI AT . OFEAEAE R RS A T E AR
A FAR QN 2k O WIS IR &1 | 20 CABG R ™
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[(FAZE]:BH  RIHASMER (ECC) BN T 8 W R AR AL T AR B AT AT P Bl RT3, T3 3%

B,IAP LW, TEE

1 {517 g i £ A
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B2 A S HEE S 6 h, FAR PR AR, TR, 1CU ¥ ¥ 63 h, BADIREWIZ K47, &8 ECC ARG R T 8

W R F AT AT AT 2
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Reservation of amputated extremities asisted by extracorporeal circulation
Fang Kai-kai, Li Ying, Wang Chun-shu, Jiang Li-hong, Wang Guo—jun
Department of Anesthesiology, PLA NO.454 Hospital, Nanjing 210002 China
Corresponding author: Wang Guo—jun, Email: guojun454@ 163.com

[ Abstract] : Objective To discuss the feasibility and effectiveness of extracorporeal circulation (ECC) assisted replantation of

amputated limbs. Methods One case suffered from severe amputation of the right upper limb. After debridement, axillary artery and

vein were cannulated and perfusion with anticoagulated autologous blood was performed for 126 min. O,, CO,, Hb, lactate, potassium,

pH, loss of blood,BP,Sp0,, and ECG were monitored. Results

The operation/ ECC time was 126 min.The amount of autologous

blood salvage from the wound was 1900 ml. During surgery, the blood pressure was stable. After 63-hour stay in ICU, the limb func-

tion was restored. Conclusion The feasibility of ECC technique in replantation of amputated limbs was demonstrated.
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[HE].B8  HIHA BRI (LPA) TRALBEXT.CUESE)S B 7858 T 40 (MSCs ) AR AT R, 735 MSCs
B et SD KB, SR TR G 25T LPA FALTE MSCs, ELISA 1210 5 3% 3520 v il 48 4 J 2 K B 7 (VEGF) &/, SR 3l ik
EFLIEHIERENE SD R FULWUATSE (MI) B8 3 JEJG , S8 s T e A 4% MT K RUBEHLA A 3 41D B53% 3 (DMEM) i 4340 . .0
JUURE B X 20 155 92 3633 5 (n=24) ;@ MSCs 41 .0 WUAESE X ik MSCs 7 8F (n=26) ;) L-MSCs 41 (n=27) . L JLHFEX LPA
o 4eb B ) P MISCs VESH2H , 4 1 56 22 2% 10° . Real time—PCR FE A SRY P (Y LK)  TUNEL By )5 B 3EA R A4
PTG A ARG 40 i A 5 R O S TE O TRE . R LPA WAL HR W B T BT T A T MSCs 1
VEGF 43 ; 5 5000 MSC BEHIAH L, LPA FilAb B i 35 42 5 T B4 HE MSCs 7775 R [ 1 h:(50.93£11.43) % vs. (23.63+2.24)%, P =
0.28;1 d:(34.96 + 12.1)% vs. (14.75+1)%, P =0.31;1 J&:(1.38+0.35) % vs. (0.69+0.14) % , P =0.44] ; Js/\> T F£ 48 MSCs ¥
T2, FRESE T RE B A (A R OTIRE B A UG, &8 LPA BULEERENSH2 R A MSCs 777 , WoR H 2%
Sy R I A5 A A el RO B MSCs RS AHAE T A M

[XBIE]: BEIMBEIEIR ; T 40 AL 770 T T 5 D UL SE KR

Preconditioning by lysophosphatidic acid enhancing early survival of implanted

mesenchymal stem cells following myocardial infarction
Hou Jian—feng, Liu Xue—bin, Cong Xiang—feng, Hu Sheng—shou, Chen Xi
State Key Laboratory of Cardiovascular Disease, Fuwai Hospital, National Center for Cardiovascular Diseases ,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, 100037, China

Corresponding author; Chen Xi, Email; chenxifw@ aliyun.com.cn

[ Abstract] ; Objective To evaluate the effects of lysophosphatidic acid (LPA) preconditioning on early survival of implanted
mesenchymal stem cell (MSCs) in rat models of myocardial infarction (MI). Methods Male SD rat MSCs were prepared and subjec-
ted to hypoxia and serum deprivation. The secretion of vascular endothelial growth factor ( VEGF) from MSCs were evaluated by ELISA.
MI model was induced by left coronary artery ligation in female SD rats. Three weeks later, the qualified animals were allocated ran-
domly to 3 groups, 1.DMEM group: to receive intramyocardial injection with 30 wl DMEM, 2.MSCs group: to receive intramyocardial
injection with 2x10° male rat MSCs, and 3. L-MSCs group: to receive intramyocardial injection with 2x10° LPA-preconditioning male
MSCs. Cell survival was assayed with quantitative real—time polymerase chain reaction to identify Y chromosome gene and apoptosis was
assayed with TUNEL staining. Capillary density was estimated by the immunohistochemistry. The echocardiogram (UCG) was used to
evaluate the heart function. Results LPA (10 uM) enhanced VEGF release from MSCs under hypoxia/SD in vitro . Compared with
MSCs group and DMEM group, although there was no difference in the improved heart function, LPA preconditioning significantly en-
hanced early cell survival rate by nearly 2—fold( 1 hour: 50.93+11.43% vs. 23.63+2.24%, P =0.28; 1 day: 34.96+12.1% vs. 14.75
+1%, P =0.31; 1 week:1.38+0.35% vs. 0.69+0.14% , P =0.44) , and decreased the apoptotic percentage of implanted MSCs in in-
farcted myocardium thus increased the number of newly formed capillaries. Conclusion LPA preconditioning could be a novel ap-
proach for cell transplantation to enhance the early cell survival and the therapeutic potential.

[ Key words]: Lysophosphatidic acid; Stem cell transplantation; Survival; Apoptosis; Myocardial infarction; Rat
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AR E OO WUBESEIR YT OB R, (H 2
FEAHLIE T 40 A7 16 AR B R BR 1 1 32 5w i 7
R, TERTIIZ0 M TS 3 e B < 1 LB JIE TR ( Ly-
sophosphatidic acid, LPA ) Fil&h 3 §& 4% 45 41T 6t A TC 1L
78 (hypoxia and serum deprivation, hypoxia/SD) 15 &
A9 8] 72 5T+ 41 Bt ( mesenchymal stem cells, MSCs ) {ff
T2 RS B ENE R Sh K F- AR LPA A #E
XGRS MSCs FEAE L7717 8 1 52 00 I X ) 20
TRVF Al R

1 #BEHZE

1.1 ZBshih5E  SLRYH SPF 4L Sprague
—Dawley ( SD) K &, ¥4 H b 5% 5 4 38 A1) 42 5L 55 5h 4
BARA RS Al 24, 6 ~ 8 JE iy, /K 260 ~ 280 g,
MSCs A Btk SD KB, BTN 2548 F LPA il
AbBEES 3 8 MSCs, BAAH T 47,6 kI —2 - A< I 0]
WEERR (47 ,6—diamidino—2’ —phe— nylindole, DAPI)
Price SRR SR EE FLIL T O WU FEAE AL 3 Ji]
Jei AT RS O B 1 7 8 R Bl IS BB A (2200 %
JHANAR A <30% , Ao 0 ZE B I 73 $ < 60% ) ¥ A7 1% R
90 HE ML =41, &40 30 H 58 st Ik F
APL@ B FRIL(DMEM) 540 0 UEAE X 240 A b
FREESS 30 pl(n=24) ;@ MSCs 41 . .0 LA AL X A
PE MSCs HLSTEST (n=26) , 40 5 R 2x10°/ H
@ L-MSCs 41 (n=27) : .L-HUFESEIX LPA FilAh 21 A
PE MSCs HS ST, ARG &0 2x10°/ H

1.2 MERIEAR  ELISA 3002 K5 77 Wb il 45 o9 B
H: KA ¥ (vascular endothelial growth factor, VEGF)
i, B 1 h 1 d.1 i, Real-time PCR & Y
YLt fRFEA (sex determining region on Y, SRY) ¥4y
HMNAETE  SRY FE 519750 . BiE514.5° -
CATCGAAGGGTTAAAGTGCCA-3" , FiE5I#.5° -
ATAGTGTGTAGGTTGTTGTCC-3" "2, B4t J5 1 K%
FH I SR AT BR L RS A 2 (0 I AR — B R R 5 11 oK
tibRicis (TUNEL) R0 LA 8L B A 5 MSCs
TGN BEAE S 1A, S e LA RGN it /N P9 B2 20
MEZh B 531 —1 ( platelet/ endothelial cell adhesion mol-
ecule—1,PECAM~1) (CD31) PFHr B 40 145 % i, #
PSR E DI BE

1.3 it 54 W SPSS 13.0 #-m k41t
FAT TR EE R B PR 2 (x+s) Foon, a=
0.05 N B EMER I KUE, P <0.05 N Z %A 51

2 &% R

21 £ A KA KEF (vascular endothelial growth
factor, VEGF) 4%  Hypoxia/SD £c1F T Fifi 5 55 7% B+
[ HES , 25 A5 R 3 h VEGE & 2 Bifi B[] 428
KBS LPA (10 pM) &b Y L-MSCs 2H 5%
FEW LAE T VEGE #9578 45 R B[R] 55 (1 h,
3 h,6 h,12 h) ¥ EE TR R0 DMEM 4, &
R NE 1 i,

2.2 Real-Time PCR &% SRY & B  FrA 4 fLo
WIZHZER BT DNA BT 6 58 4, 0D,/ 0D, FLAE I 7E
1.7~1.9 Z[a], ¥ DMEM 403 /0 3] SRY JEH
Wi 1 s SRY BRI i S AT PR AT, BRI 1
Bk (B AH 22 3.3 A Co fE A 4, MR 4 C {F R 14
MSCs 2 a1 T ARE T 26, B i 2 FE
Y=-3.51x+16.91; #&C R E R* =0.9992, i id SRY
SRR R 2 7 0 BRI T 15 20 M, A A%
1 h,L-MSCs 477 1% 20 i LE 51 249 A d5e 00 B8 A A 50
(50.93+11.43) % , HoR 2}y MSCs ZH A7 40 % H 1
W15 (23.63+2.24) %, ( P =0.011) ,BHi)5 1 d 1 1
Ji,L-MSCs A7 Y MSCs Hef) 1 d:(34.96+12.1) %
vs. (14.75£1)%( P =0.037) ;1 J&: (1.3820.35) % vs.
(0.69+0.14) % ( P =0.042) , #4J5F MSCs 4H.,

o5 x 0 MSCs 4L
55 F I L-MSCs 4l
45+ T

35r
25+
15

TEm A (%)

5t %

1h 1d
i AR TRI B Ta] 5 RS AR AT B 7736 R (%) HE#R
1 Real-time PCR & &5 ¥H7
MSCs B a7 15 R

1 week

R1 ANFREEREFER LD VEGF & & (n=30,xs)

25 1h 3h 6h 12h
DMEM #H (ng/L) 31.3+2.5 47+2.6 67.3+4.7 109.6+3.5
L-MSCs # (ng/L) 35+3.1° 61+3.6" 84.7+3.1" 148.3+7.1"

L SXT AL * P <0.05
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23 wmieAT MBS 1 d, AE0KGEY R &
U U B A AE RS A X I AT L & B AN 1 2 B
7N A Y MSCs B T DAPI FRic i & H ik (5858,
TE DMEM 21 o WLARIC 40 L, TUNEL BH 4 9 246 i &
MR EOTOL, MEAEAES 1 d,L-MSCs 41 TUNEL
BHP: B4 98 T 240 6L ) L 481 ] S I T MISCs 41 (6+2) %
vs. (16£3.61)%( P =0.024) .

MSCs

L-MSCs

MSCs 41

L-MSCs 4
i : (A, D)DAPIARICJEAY MSCs TERAE X G &
JE AR R (B, E) TUNEL ARIC I MSCs 1E
BM X gL R 2 A &6 (C, F) /I
WAR(G)  BHF 1 d PIEAIET R L,
B 2 TUNEL MERNAT AL 1 d
P4 MSCs T K4 3%

24 HAERmMOEEE WK 3 PR, HEEHEE 1
J& ,DMEM 41 MSCs 41 . L-MSCs &1.0> ALk i X /) &
145 B B4 M (16.33+£2.52) /0.2 mm?* |, (25.0
+3.61) /0.2 mm>H1(31.33+3.06) /0.2 mm?,
MSCs 48 A= & 40 1 4 %5 )& & 3% & T DMEM 4
( P =0.034) , X Fofr fik 25 44 v 149 Jm 8 6 400 i 457507 A6 30
G4 L-MSCs 48504k (vs.DMEM 41, P =0.008 ; vs.
MSCs 41, P =0.044) ,

0
{83 DMEMZL MSCs#l  L-MSCsl

D A RAR)S 1R = ALO ISR K
FEFE 377 DX A 3 A0 0448 LA
3 WA TR

2.5 TN ARG | EIXT A SR AL
TR 75 O o ARG T PE A O e, Wk 2 FToR, L-
MSCs 2H A 72 25 5 1 20 550 R0 22 2 6 il 4 0 R o T
MSCs FEHEHZ F DMEM 754 ; L-MSCs 41 /20 F UK
AR E R IR AR R H AR P 345 T ks
BRaE B DL B BUE A S Y R RS ST
X

3 4t

AMHTE G TE O WAL S P AR th 858 LPA il
AR PEXT RS HE MSCs 7GR, 2R IA . O 75t
ATMIEFME T, LPA GRUEIEE MSC 43 VEGF;@
LPA FikbHAE MSCs FAE 2 B O LS A [a] B ]

K2 =ZHBAHOHEELEINREEPR L (n=30,x+s)

4151 e B ST E (% ) 2B AR TR (% ) Z WA AR (mm) AL FEEF AT (mm)
DMEM #4441 43.3+2.1 17.8+3.4 4.9+0.6 6.8+1.8
MSC a2 45.2+2.8 20.3+3.3 4.8+0.6 6.3+1.4
L-MSCs £ 48.7+3.6 23.9+4.6 4.6+0.3 5.9+1.1
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MU h, 1 d, 1) BB T BAAEAE,Q &
FH LPA TRALEE) MSCs ZERSHLSS 1 JRfE2E T 145 10
B,

WFFE K 0O WIAEBE X A0 B A, ol sl | 2k
BT DA BSOS LR KR4 4 M AE A% AT S
BRZ W A&ABET, R T MSCs B3RIFERY .
Muller—Ehmsen % A ] Real—time PCR A7 %X #%
L5 PR 40 B %) 77305 1 DUAE T 9, 465 SR & B K
BN P e ot P LS A 28 v RS A 1Y) MSCs RS A S
1 h At fEiE N (25.8 = 15) % B 2 d )&, 77
%N (27.6 + 8.3)%, MM 5 d J5, 7715 AT
(4.6 £ 3.9)%", TEARWBFH,MSCs B 1 h 5,
Real—time PCR J5 745 2| (23.63+2.24) % 1) 41 iy
FENG B AE 1 d AL JE S, 40l e A (14.75£1) % il
(0.69+0.14) % ) 40 M A7 15 ; i — D AF R K 3K, LPA
AL P 5 i T RS MSCs FUAETE | 29 N BA Ll R A
MSCs 71 1) 2 5240

TEZS G 52 56 v &% B LPA i 3 e % 45 41 Hy-
poxia/SD ZA S HAT-E AR S f7 i . B
AT F B, B AR B0 WL B DX 1% (L 44 200 e v 0 7
EUETERSREIG 1 d 247, TAE 1 JE 2 )R/ i 4
FAT R &N I, AP TG 1 d fE
SRz A 16 55, TUNEL 62 0 H A8 B8 A 2] St i 0o LAY
MSCs HYPHT- 1B & P MSCs B4 1 d i, KR&—2F
BRI i T8 1T =08, iX — 45 3 5 Nakamura
S NBIRFSE 45 AR 5 T LPA BUAL B S, 3 i
ToEG ) K A /0 F MSCs 4, 45 5 AR S50 Y Real
—time PCR {45, 7] LAWI AL HEWT LPA il kb B AE 1A Y
XF MSCs B Az T Ho i T/ ki 42 28 1 F 4l 41 i
A

MSCs B 5 1555 MARUNE , 4 1) (i 22 ) 38 i
BN R LAY S5 0 JUE D) R 1 S EEAL ] 2
T EARTIGE K I LPA TiAb#E () MSCs 7EBE T
M5 AL BRS , BEAS 0 b b 5 4l S5l 420G 1 375 Ak BB 22
) VEGF; [Rl), 72O WUBEFE 4 X, LPA TiAbBEZH
FA Y MSCs K45 T 2 # A B M . £5 50
FER R Z T 2 776 1) MSCs BB BEUCE 219
MR R0 A T PR (R, SRR ST 4
R FEA S50 v IR R 3RS 5 MSCs BAHIA XK
AOIIRERE , s H I SRR T 1 AR O

T REVFA IS T £, FEAE Y MSCs AR XELE KT 1 I 1] 7Y
HUHUEAE ISR AN, ASHIT 5 0D A RS AR s 22
BIE A0 25 O e B TR, AR R R BEAE AR
HELH) 200 LK A PR | o 2 M RS AR AL

B ARBFFERILUESE . LPA Tk PEAEAS W25 48
IS MSCs OAFIE A, e it 1 R A IX 6 A0 LA 2 2
A3, R AT RO B R A DX LPA 5 i el
FI LPA UL T RE Y 25 W4 23 2 — BB 1A RO bt
FAE MSCs JA T-HYYRY TSmOl REZ A T HE 2200
PSR
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PR SMIE R 2120 e 461 003 1) D DR R B K S

B R (E) T

(RG] ZLANME  ARSMIEER ;35 1M LA

{RHMIEFA ( cardiopulmonary bypass, CPB) 1] [E] H
TR AR PR ZR A4 52 e S EOLL A0 i, AN A fE
I H5 48CRE 7 T B, 1 HL 2L 20 BB O 5 7 A K
U7 25 L4185 H (free hemoglobin, FHb) AU EA]
AR BR AR T, () It 38 ol — R A I RS 2R, e A
IR RGP 000 A5 BEL T I B il D RERACAS | i/ MR B
REREAT B /N B 07, O B st T %" CcPB H
RIVES 5 1L 21 200 B A58 7 s )™ F TR =, 3 ol BT 45
28 B Ay 4 L B 28 240 L P9 ) o 2T 2 PR 3
Frbr, BRICZ AN 05 73 1M B {8 DL R Al eS| 2 0
GO, T 40 B %) S B8 1 4 45 36 30 A 2148
M eERS N ASTERE S RRAR B2 28Al S AL P e
AR | 2140 A7 i R R4 T, 33X 652 45 1 £ 4 i 7
PRPYAT AR SR PRV I . AR SO CPB B2 4 i
P 0 SR A0 R B PE FR bR LR I A8
E—Z5A,

1 CPB ARG HIEE

1.1 RBC #9MA A4 Simmonds FofiiF 57 2 1
YA BT A B T A AR iR
2L LR N T ke g A% B R A% DA SO A4S
PEAF A R SNE BEAE A RGRT, IR R 2 88 T
A A B B3t T D 2 R R B U0 7 B DX, 2T 40 i ER
TORE i YY) R 22 RN A s Y .
M AL AR 25 RN T 5 1L 1) PR 2R A48 5 bt Bk L 54
LSRR 5 Y AN A L TR e e S A N TR
B A S AR AR A A R B Bk
DL E AN R 8 2 8 X FL AR A 20 3 350 35 DT R T
i LS I A0 AR AR . R 205 R Im E A
2T A0 37 BN R 5 | i 2 5 32 2 U R (3=
TR YN F1) M2 Sy BF A 564 Yen JH %5
o 3T BRI 3 BH 21 200 ) T %) 3 O 852 B DD 1 ) 3

YEF BAL: 100037 AEAT, [ BRI AR 2 v [ 12 2 B2 g
LA LA R BE RS MIG PR B[ 8 (WFE AR ) |
BIRMEE . T, Email ; yukunfw@ 163.com

(F )

JGA I (A T Bl i T i DI T G
TERITEOLT , ZRAS B sl DRI A i AR A | 2R A e
PR, 3 Bl JOR i ) Sl Ik 1t 3 bR | B 32 /Y B 9]
A, Xt 2T 41 i B i 5 0 F . CPB R B
XoF £ 20 A A LB AR -t ™

12 ATAtHeyEpAasts  HURA BIEF RS
SERER N B2 B e A WA A PR R R TR . 21 1K
5 NTAPRHE fid 5 Al 5 1R — 2 12 2 A B 180 28 S8
i, QA A 2 GO S S B R C3a F1 CSa 1Y
R, VRIS PORLR 4 & B2 I ADRA i i 46 2
SRFNZ M FE P 2R AR LR 2 2 7 K
PN TR A TCAE PR 255 BH OC AR B R I
WOARZSE S L I R

1.3 {&& CPB ZRHMRIRFA, Millerl 5 A5
R RE R I AR 5 e 3 5 A T 41 40 S AR 0°C B
30°C IFZLANM RS S I, K AR TR ZL 40 i iy 16
Mtk A SRR A, eah, A D BORR Bk
YR G e PR PR B0, A0 SR A TR T 30°C, ATl
PN ENES IR N d L b i R A O3 R

14 §iE CPBHOURMBIGIFRAZ A L0512
i il 20 T AR B T 07 R PR TR £L A0 M AME S LM
IR, X S el B S AR R T 1/3 RAUE
iR RANE il ERE Y Ui Al N =t b e S R
1.5 AdmdEfk CPB AL #42% fil R0 <09 J] L
A0 Y s Y U ) 25 S BURL R BLRAR 5, 45 A il
2 A A A ) e B U0 ) 2 R U R L IfL
20 32 4505 5 3 — D T AL 4 4 it 2 B b
VR 22 Gt B i 240 ARG AN 5

1.6 KR E LHEFARK CPB PR, I 3K &
g8 AN BRI CPB rh 2% Fh Al AR AR DL BT | &
AR R ARG AL, 51K B A FEIR I, 3
4 B RAE %G E (systemic inflammatory re-
sponse syndrome, SIRS) ., ZI 2] }g S XU 5] £ 4K: , 46
Y55 i A4 A e AR LA A0 B v e R, 2040
AN 2244 2H LAY TR BRI LR BEIN AR ] | X
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SEFRITIRERE A B 2T 20 M 7E R A R B B R 2 4
R R LB AR E A SR LR E H AR
FEY T B — PP LR 8 R A BT, T Bt
BRI B 25 4, e AR B i e R, HETE
Al CPB 4 [ 255 R AR B3 2 CPB i 72
Hh v LT 20 M 45 ) S B R B R R

1.7 e ie R FEIMAECRAT 40 4k 22 #E
MR BB TRy, HE AR = AR AR AR,
{HRAE X — i AR P, 21 40 B BV B 5 T A7 5 (7] ) 2E
KA BE = A ATP T4 S 84T e & k4
Ak, LR ZEAE A Rl AR DL RO BH B F- R sh iz D i
ZRH, AREAR T Wt 3G 0, 75 5 kAR I, 2 R,
FHb 5 F1E# 5 H (40 mg/L) ™,

2 ESMEIR LA IR BRI BITFM ISR

2.1 BpEbiEde WEIETE LU AN MR i 21 A ik
M . CPB B[R] 22 Fh PR 3R 23 %k 21 40 1l 38 ik
405 S 20 L I FHD 2 S Wi i B 4 A PR
febn. HETRFSE — AR RV 8 20 (NIH) E R
Ve I A A T AR AR T AR M IR AR A e
[EI PN ZE 1 100 L A fb il i f5 BT 7= 4= ) FHb 32
B, 5 meg/L, TFRA A NIH= AFHb XV x
[ (100-Het/100] %[ 100/ ( QxT) ],z0H, AFHD il
B[R] 1] B P9 FHb B384 (mg/L) 5 V OB IR
5 (L) Het MY EL 25 Q Il i & ( L/
min) ;T J P 3 [ B B (8] ( min) o R 2 0F 5 3R W)
FHb ¥k E7E CPB 1 CPB J5 Thi ™ J i i ) ik
K, Wi % A ™ E FHD B2

AL R WL/ MR (Pl 55 FHb — AR 5 [ 45
dRpEsEhn, H A W R AR et Pl 3 2
DAL Ay e B 4 A S il 40 M R e T MR s 5
FLARFUR — B G 2R, i i v i 40 B A A i AR R
104N %52 B e = 12 Ry s A e SO S B
XA Pl ST b s R A 2 0 455 i 20 AR 6 R 1 4
L, XA Pl TR Rl S 20 35 45

M FHb 7] 5255 2R 1 (Hp ) 456 )5 8
ik 2 RS . Hp M EZDIRERSS G FHb, JE AL
e Hp—Hb &Y, Hp—Hb Z 59 H 4 F &
K, ASBEIE i B /N ERUE RS T 28 PR VBCHE H |, mT BEL Lk WP 4%
L2128 B3 2 I F B L3 1L S B0 B2 481, 241
T Y FHD B 255 2R 25 65 e i, 4
(%) FHb /D38 43 5 i i il 25 R 25 6 — 3B o i A2
REERIMLL AR 1, 5 000 3% i 2 255 T8 10 2 1
CLRWG R ; FHB 4338 1 5 e HE M, T B i 21 25
PR B4R FHb JE UK & AR 45 A I 21 2R3 7 i

W R AN B 45 S HE I B
EER
22 aminty B 2B LD — &R 4
AT RET BP & A A S 0, — 3B 40475 o] 5 200 e %) 5
HVE VA I A B L P I 2 N 21 440 i 1
3, B2 4 AR B 50 | AN B S W21 41 i 7 461 475 1
HRREE AL ICIE T CPB AR5 24 h N H B A ER 1
VIR R (FUR B O R ) S SRS 5 4
L BV RS 21 4 4 £ 8 Ry 7™ o, R OR 25 1 40
S A ARV I TR B, T 500 41 40 i 4 A 40 i
AL ARG 24 b JE 3R P 0l a2 ] 3k RIVERHS I A 5
f510 1977 4, Sutera $2 Hi 2T 41 it 37 453 475 A0 A &,
RIZT 20 M3 24, 200 i P )t 21 2 P 3 ot L s
A e

X} CPB 4140 e A5 24 W g8 vl DL 510 5%
T RTAEAS R 21 20 AR /D (R rh & R AR i)
PNV AR AT 20 4, L BE g w241
I ORI UV S 2 W B ;0 & N TR L &N s
P R TR S 2 200 L D S, 4 S R R —
A R 254 () RSB AR B 1, AR R R A0 R T kA
AR (HHFLE RS A A R 88 1 22 () 4 4%
M 2T 20 M A A AR T AR B 21 40 B FE mT AR T4
WA, B 22 7E— R AN T B e R R S
e 5 B TR IGE ) 5 0 240 PRl 41 e 3R, TRk, 21 200
FILTE 28527 0 A0 72 2 A B SR P 7 I ) A

X T AR 21 40 B B0 o 1, TT DL AR E A 2140
f OBk LT AN B VR S s bR — L A
SRR 2T 4 2 V453 475 5 7™ L A 2T A L BT LD R &1
URTHEOAS 5% S — AP 20 20 it S 483 493 1) % O 48
Pro (HIE, BERZLAMIAL S AR LT 40M Y 1/2~1/3,
I X —F8bn A — & B RBRPE, 5 HFb Plt —FF,
SRR 2T 40 3450 Bt 2 e O BoF ) 1% B K T 2 3% ¥ 4
I, U5 2R ) K | 2 200 IG5 40 e ™ R, R
S PR B P 9 I A gl 7 o

K E] CPB 38 £ 3 A% 41 40 i A9 728 B M 1%
IR T A 7 T SR R AT A0 B A AR P
T W P 155 190 RIS 19 DA O e A R R 1Y)
XA T 2 S ) L YR 0 286 e R R R ALV 1
Sl 2T A0 iy LA S AR P R B A 00 v ) o
Iz —, BT B AR AT GG 2 o /D
SR LRl S B N £ AN 7 A e L, B R
VI, R e 2T A M B A AR R —

Sakota D %5 A1) % PR jie % 3 1L 2% AE 21 40 i 1)
HUBB 5 o6 A 40 AT SR 4405 . AT T 24
JHOSF- 2 4K L (MCV ), 21 40 i 7 39 1 21 & (&

, B
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(MCH) , £1 40 057 ¥4 1 21 8 (¥R ( MCHC ) % 4%
BT e 2 =X i ZR X 2T A 63407, ST L3473 R A
M1 P 720 0 DA A8 7% 200 M S L O R T S804
PRI 2T 2 ik BE R AIR . PRIk, MCV (3 K ) \MCHC
(BN DB i s 5B A 1 X 21 41 B 3k 5 M 460 45
9T A B, T MCH (387N ) 2B T 21 200 i 1 I 454
Pio BHIE, 54 2t 55 UIE R 09 X BE 41 1 i A L
MCV 31, MCHC 380/, %5 1 55 1 200 3 52 3] 1l 25 11
By A s M B (I T F ARVE B . AN
ZAk, FLAARFGER )N | [7) sf 4H  pY I 21 8 PR B fR T A
JH PR B 25 AR T RE T, AR T M 4 25, e g K, e AT
X B W HEHT 2 e BT DI I AR IR R
TRBUER ML R B S AR A i, DRI, B
MLt A, MCV 54, MCHC /)N,

3 MHEHREE

10 F A543 1 B A 10 R 21 40 AR I i T AN
S RS A AR ) TR T A A 4 S A A —
FA [l T LT A0 MR IS 7= A i K FHD A B
XA EA B E " FHB ol 518 [ B R IE 0
FEAE R e AR RO, T S B L 2L 45, FHD
BRI PR R IR %5 i 2 1 45, XTHILAAR i i 40 &
BRI IL
3.1 AR ALY B RV FHb HAT 46
MR I N Bz & 5K IR 725 44 1) — 3840 ok B F
—S LA (NO) . 7E ML B, NO n] 51 21 2 1 45
A U B SE M 2128 (5 i LG, fi A FHD
Jei , v R B A e T e TR,
HLEIZE T NO B B e , ARG 5 F0 il O R BE 71 &8 7+
o A S 3 WA A FH B FAR /K 2 R A 1Bk 114 1L 2T 3
W (DCHs) J&5 , F W ARDE PR BH 7 384 43.9% , i
TEERBE 13 i 204.29% ", T 0% 2R 7 1, FH IfL 2T
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