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[HE] B AR RAIGRARSMERR (CPB) FARX ALLAIAE (RBC) | T ik L 4H G 52 i 14 25 5
ik PERAT CPB AL ME T AR 18 1 CRAGIR 7 61, FRARIR 11 61) , 2050 F T AR 5 R 58 H & ik
SRR RBC 2 1 4MASZ & 1 (CR1) | A 4053 AL BL IR 59 (CD39) 4 F K& T 41 i 3 B /K -,
R HKIE CPB B AR IRAL S .CPB RI} RBC 448 CPB /i 35 PR (205 P <0.01 P <0.05) , A
J5 3 d.7 d i} RBC AU EHE S (435 P <0.05 P <0.01) s IR CPB & AR e IR CPB K I RBC it
B B AR(P <0.01) ,1ARJS 7 d B RBC IR E & (P <0.01) 5 AR R EALS .CPB K RJF1d.3 d A
CR1-GMFIR BEFE (4351 P <0.05 P <0.01 P<0.01 P<0.05), M CPB RIFIREARIT 7 d, HF5FrI4H
BRIETE ARST 3 ~7 d, ARG CPB B # S8R E B K TRARIR CPB; RS 7 d B, BRI CPB 414545 4%
PRI 28 3R B T CPB R /KT, iR CPB 41 CR1-GMFIR #E A E % CPB Ri/KF. 5 CPB R lL#, %
IR CPB B TR S .CPB K ARJ5 1 d ARJG 3 d B CD3 " -T 401 4 L AT CD4 " T 20 7 43 b LA R Ak
T IS (CPB K CD4 " -T/CD8 ™ -T HAH ¥ i EHREAR(P <0. 05 5 P <0.01) ; ¥ {IKikk CPB 3% CPB R AIAR
JE 7 d I LYM PHEC TR (435 P <0.01 P <0.05) , IARSE 1 d i i EFEAR (P <0.05) s KRR A CPB
K ARJE 1 d B CD3 " -T A& 4 ELAT CD4 ™ -T A 4 e LRSS 3 d B CD3 ™ -T 4l & 43 b 35 32 3 A AIG
(P<0.05 5 P<0.01), CPBRHT, LALIE CPB 34 Ik I 41 M 1+ 450 CPB R KRG, MR ARIE CPB &%
BREFEARF1d 2RET 4, %GR CPB BFWRELAIALT4L.CD3 " -T 40 & 43 HLA CD4 ™ -T/CD8 * -T H{H
P B AR 7 d B VR ARIE CPB 41 CD3 " -T 40 i | 43 Lk A1 CD4 " -T/CD8 " -T LU {E ¥ B &8 & TR AL iR
CPB 4 , (WK IR AKIR CPB 4k LN T4 LA B iR I IR CPB 41 CD4 " -T/CD8 " -T FW{E K& I Hiid CPB Rk
e, g MK CPB TARNS RBC Syl A R B3 0 T A Sy TR 3 ; PR AR CPB T A%t RBC
S PE I E R X T AN S A

[REiE) =0k HMA; MOMEER; T WRCUATMWRE; ORETFR; ZrdifterE; At
J 59

Comparison of effects of heart operations under profound and mild hypothermal cardiopulmonary bypass on
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[ Abstract] Objective To compare the effects of heart operations under profound and mild hypothermal
cardiopulmonary bypass on erythrocyte and T lymphocyte immune . Methods Eighteen cases of patients with heart
operations under hypothermal cardiopulmonary bypass were included in this study . Venous blood samples were drawn
from patients at pre- and post-operation under CPB, and then complement receptor type 1 ( CR1) and cluster
differentiation antigen 59 ( CD59)on erythrocytes and CD3,CD4 and CD8 on T lymphocytes were measured by flow
cytometer immediately. Results RBC counts of patients with operation under profound hypothermal CPB at the time
of minimum body temperature and post -CPB were significantly less than that of pre-CPB(P <0.01 and P <0.05,
respectively ) ,while RBC counts on the third and seventh day after operation increased (P <0.05 and P <0.01,
respectively ). RBC counts of patients with operation under mild hypothermal CPB at the time of minimum body
temperature and post-CPB were significantly less than that of pre -CPB( P <0.01) ,while RBC counts on the seventh
day after operation increased (P <0.01 ) ,and CR1-GMFIR at the time of minimum body temperature , post-CPB, 1
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day and 3 days after operation decreased significantly (P <0.05,P <0.01,P <0. 01 and P <0. 05, respectively ). All
the researched indexes recovered quickly from post -CPB to the seventh day after operation ,but their recovery degree
in patients with profound hypothermal CPB was bigger than that in patients with mild hypothermal CPB ,and on the
seventh day after operation ,the indexes in profound hypothermal CPB group reached or exceeded those at the time of

pre-CPB ,while the CR1-GMFIR level of mild hypothermal CPB group was far away from that at the time of pre -CPB.
When compared with the pre-CPB,the CD3 " -T and CD4 " -T percentages of patients with operation under profound
hypothermal CPB at the time of minimum body temperature , post-CPB, the first and third day after operation , and
CD4 " -T/CD8 " -T ratio at the time of minimum body temperature and post -CPB decreased significantly (P <0. 05 or
P <0.01). The lymphocyte counts of patients with operation under mild hypothermal CPB at the time of post -CPB
and the seventh day after operation were significantly more than that of pre -CPB (P < 0.01 and P < 0.05,
respectively ) , while that on the first day after operation decreased (P < 0.05). And CD3"-T and CD4"-T
percentages at the time of minimum body temperature , post-CPB and the first day after operation , and CD3"-T
percentage on the third day after operation decreased (P <0.05 or P <0.01). The lymphocyte count at the time of
post-CPB in mild hypothermal CPB group was greatly higher than that of pre -CPB,while that in profound hypothermal
CPB group was slightly lower. The lymphocyte count, CD3 " -T percentage and CD4*-T/CD8"-T ratio recovered
quickly from the first day to the seventh day after operation . On the seventh day after operation , the CD3"-T
percentage and CD4 " -T/CD8 " -T ratio in mild hypothermal CPB group were both significantly higher than those in

profound hypothermal CPB group ,and only the lymphocyte count in both profound and mild hypothermal CPB group

and the CD4 " -T/CD8 " -T ratio in mild hypothermal CPB group recovered and exceeded to the levels at the time of
pre-CPB. Conclusions The profound hypothermal CPB impairs erythrocyte immune slightly ,while does severely to T
lymphocyte immune. But the mild hypothermal CPB impairs erythrocyte immune severely , while does slightly to T

lymphocyte immune.
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PRAMIEER ( cardiopulmonary bypass , CPB) 420> A E.
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1] 4EH% 29 ~65 %, F-341(48.09 £10.96) %, HHEAR
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= EEHI LR

#4185 H ( phycoerythrin , PE) #R1C B 1eG1k 1AL

Extracorporeal circulation ;

Cluster differentiation antigen 59

T-lymphocyte subsets;  Heart

NFMAEZZAK 1 (complement receptor type 1,CR1) Fiog &
YUk, S ERR D¢ G (fluorescein isothiocyanate , FITC)
FrRic Bl IgG2ak FIEPT A CD59 BATEFEHTIA A 35 [ BD
Pharmingen 237 i ;4 (bR ICIR A HL 38 EDUAR CD45-
FITC/CD4-PE/CD8-ECD/CD3-PC5 N 3% Beckman
Coulter A7 . FACS Calibur =040 35 E BD
Pharmingen 23 )7 i, EPICSTM XL™ 37 2 41 Jf A% g 2
Beckman Coulter 23 &) 7% i o

= TR

SRHIERIK A A5 58 N 2R, B IE b F i 470 45
ST CPB, RN IFZ AL (3 mg/kg) . CPB RJBEL A4
i, Zo T BN KA RN T 3 v B0 4 I DR A
WL, RS N AT N TR, R AKE CPB R
Filoh 28.8 ~34.2 °C, Rl CPB iR JELHI N 16.9 ~
22.0 °C, 151k CPB J5# MUK (A FIAFZR,, R
BAEATEWTE,

UV RS

1. PrAREE . T CPB AT AR E AR A CPB R AR
Ji1d3d.7 dor iR B EFIKIN 2 ml 2 EDTA-K,
PLEEE T IRAT,

2. ZL4f}fd CR1,CD59 437KV « 4421l 2 ml
L2500 x g B0 7 min, BAZT 41 A JZ v 35 W% 4T 40 i
10 wl, 1 0.01 mol/L PBS FiE 1 x10” I~/ ul; %531



AEIG R BT 435 (ML FRR) 2013 4E 3 A5 7 5% 6 ] Chin J Clinicians ( Electronic Edition) ,March 15,2013 ,Vol.7 ,No.6 . 2471

N Y7358 [R) U %o B ( BRI ) 45 AR L 76 CR1 AN
CD59 M A, 20 5N PE ARic B 1gGlk [R] Y XF
FEAER BT CR1I HLsg BEHL IR A 7 ul, FITC 5 id B
1gG2ax AT CD59 HFEREHUIAK 7 ul, RFHE
BIIA 50 wl PBS 15 wl FiBELL 4N, 15T ; DG
JZR 30 min; BEAF R 750 pl PBS, #8557, 240 E K
FEA LS ml EP 1500 x g B0 5 min; W57 B3, I
I 300 wl PBS, B 21400, 80, RIZI_E LG,
K H Cell Quest FA A8 , W 25 58 LU LA~ F-245¢
S EI:ETE( geometric mean fluorescence intensity ratio ,
GMFIR) F5" ,

3. T 4B D 5E < B CD45-FITC/CD4-PE/CDS8-
ECD/CD3-PC5 DU FRiCIRAPUIREES] IS wl A
W B 2 ml A AHENRS), W 100 wl in AR R
B FEAT ARG RN 20 ming BT ROINA
500 wl HIME R4 F iR EEE RN 10 ming BE A
500 pl PBS Z% 1k e s KRR B A8 A 1.5 ml EP 45,
1500 x g &0 5 min; W55 B, YOTE A 300 wl
PBS, BRI, #E, BDZ]_EALIEL, 205000 T ik
CL4IL(CD3 " -T) T 4l B/ 4 W A (CD3 " D4
CD8 " -T, a5 4 CD4 " -T) F1 T 1 /2 P 40 i 3
(CD3"CD4 CD8 " -T, &5~ CD8 " -T) , &5 S LA i bk 2
ECE o LB R

H Gt

K SPSS 13.0 #fE, R 2 x2 % x* Kl ik
AR CPB 41 R IKIE CPB 2R A IR iR 25 S 2 A5
W A I < BLUSHIEL T, <5 BYKE T, N R
Continuity Correction £ 1F , 1EAMEZ R ARG 11 LIy
B FRUERE (x £5) TR, 2 AUBE AL, 45 4 B 1
FFE R A B 7 2555 M R ¢ /a2 2L 1
B HAL R 5 22 55 PESORM SR 22 R LU R F
K45 , CPB TR I} ] s 5 5L LT LA 42k T LSD 2%,

P<0.05 £z BA RENSI 2 X, LL CPB Hj
BAEBREN 1, THA LA B) 5 A% AR AH X, SR
SigmaPlot V10. 0 2l Z B4 Kl

s R

1. W IRMKIE CPB 4 — Mookl t . Geit 244 bt
ZERLGR U B ARIE CPB 2R AR 1 M B R (=
0.000,P =1.000)  fFE 2 F B LR ITHE L (1 =
0.535,P =0.600) .

2. WROERAGIE CPB TR X f8 35 21 40 it i % K
CR1,CD59 7K-F-5Zma iy b dss . N 1 Al UL TRAIGHE CPB
HAMETETE] 25 RBC T E S A Fit# B L (P <
0.01),1f CR1-GMFIR ,CD59-GMFIR % 7 L4t 11245
X(P>0.05), 5 CPB mytbis, RAKIE CPB FARBH
IR, . CPB AR RBC AU R (P <0.01,P
<0.05),MAJE 3 d.7 d B RBC 4 B & (P <
0.05,P<0.01), MF2 Al I, E&AKIE CPB 44555 it
] &5 RBC 314 .CR1-GMFIR 53 B A G X (P <
0.01,P=0.05), 1 CD39-GMFIR % % 41t & X
(P>0.05), 5 CPB HiLb#, MK CPB FAR B &K
S CPB AR RBC TR E &R (P <0.01) , 1M
ARJG 7 d B RBC AU 1 55 (P <0.01) 5 PRI eIk
M .CPB R ARJ51d.3 d i CRI-GMFIR B EFK (P <
0.05,P<0.01,P<0.01,P<0.05), M&5HrXHH
ZHEPTLLEI(E 1) mT 0L, R R AR CPB AR & 2041 i
1%k .CR1-GMFIR ,CD59-GMFIR #5256 T % | J5 % i
MR HE N CPB R IR ARG 7 d, &8 in itk
BT, RJG 3 ~7 d, MK CPB HE &35 bk &2 72 i
IR FEAKIR CPB; RJ5 7 d B, BAKIE CPB 414545
FrRIgUR 8 2 3k 3 8 i CPB R K, T ¥ K IR CPB
2 CR1-GMFIR i AVKE £ CPB Hi/KF,

3. R RAGHE CPB FARX B R EL AT A (LYM)

R1 GG CPB ARG B LLANE R A R e F R L (v £ 5)

Wi RBC CRI1- CD59- CD3 * -1/ CD4 * -T/ CD8 * -1/ CD4 * -T/

( x10"/L) GMFIR GMFIR ( x10°/L) LYM(% ) LYM(% ) LYM(% ) CD8 *-T
CPB Fif 3.50 +0. 51 2.29 +0.59 62.32 £9.93 0.74 +0. 11 75.73 £13.12  49.55 +9.81 18.47 £6.13  2.82 £0.62
AR IR e I 2.14 +0.37" 2.01 +£0.54 56.35 +7.57 0.81 +0.65 54.98 +12.16° 26.14 +7.96"  20.87 +7.88  1.37 +0.50"
CPB K 2.66 0. 96" 1.96 0. 38 55.67£11.18  0.73£0.50  51.41 +18.47" 16.40 £4.20"  26.42+19.56 0.85 =0.40"
1d 4.00 0. 43 2.09 +0.38 56.27 £13.00  0.42£0.14  54.29+17.35" 29.63 £6.95" 21.47+13.98 1.89 =1.28
3d 4.23 £0. 43° 2.27 +0. 42 63.06£10.00  0.69£0.29  53.94+15.81° 36.60+10.52° 16.45+7.34 2.57«1.13
74d 4.58 £0.41" 2.24 £0.43 65.57 +9.73 1.01£0.22  64.94+15.39  43.55+12.45 19.14+6.64 2.45=1.01
F A4 17. 386 0.576 1.44 1.548 2.17 10.7 0. 543 4.466
P 0 0.718 0.239 0. 205 0.084 0 0.742 0. 004

7.5 CPB R IL,"P <0.05,P <0.01
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F2 WAGE CPB TGRS B LI R AR e T B AR A (2 2 5)

. RBC CRI1- CD59- LYM CD3 * -1/ CD4* -1/ cD8 * -T/ CD4* -T/
( x10"/L) GMFIR GMFIR ( x10°/L) LYM (%) LYM (%) LYM( %) cps-T
CPB Hif 3.73 +0. 42 2.70 +0. 96 64.89 £11.30  1.46 £0.62 81.04 £5.73  52.06+11.23  24.70 +11.50 2.64 +1.36
AR R A A 2.47 £0. 16" 2.06 £0.47"°  59.28 6. 81 1.56 £0. 60 72.06 +£7.47"  38.59 +12.98" 28.46 +8.12 1.55+0.90
CPB K 3.08 +0. 43" 1.83 £0.58"  56.20+9.89 2.50+1.24"  67.67 +8.85" 36.29+13.65" 27.28+8.35 1.51+0.88
1d 3.82 +0. 46 1.93 £0.46"  62.04 +8. 44 0.68 +0.27"  49.54 +8.88" 27.07 +8.57"  19.40+7.44 1.70 +1.21
3d 3.91 £0.61 1.98 +0.36"  63.84 +8.55 1.40 £0.76 63.92 £11.99" 41.62 £8.77 19.91 £10.52 2.82+1.71
74d 4.35 +0.50" 2.19 +0.34 66. 00 +9. 49 1.91 £0.60*  73.51 £8.01  49.84 £9.70 21.40 £11.70 3.28 +2.21
FAf 17. 674 2.435 1.304 5.342 12. 154 5.598 1.252 2.165
P {ff 0 0.05 0. 281 0. 001 0 0 0.302 0.076

.5 CPBHIL,"P <0.05,"P <0.01

TR T AN AREK V-5 1) L - AR 1 R, R
& CPB 41 45 #F 55 B} [B] 55, CD4"-T H 43 kb, CD4 " -1/
CD8 " -T HLEZEFAFIFE L (P <0.01), 1 LYM it
H.CD3 " -T EAF M CD8 " -T T 43 b 2% 5 6 1B 5 4e it
L (P>0.05), 5 CPB R &, A A% &4 . CPB
RKARFE1d ARE3 B CD3"-T H4- M CD4™-T A
I3, VA B AR IR B M o5, . CPB 2K} CD4 " -T/CD8 " -T [t
{HI W EFRR(P <0.05 B P <0.01) , K2 AT, &
iR CPB ZH AP 5% I [] A5 LYM 3% .CD3 " -T H 431
FCD4"-T HAZERAGITHE (¥ P<0.01),1M
CD8"-T.CD4"-T/CD8"-T HAHZE SF G 1247 L (P
>0.05), 5 CPB L%, CPB K MIAJG 7 d B LYM
AR ETHE (P <0.01,P<0.05) ,MiARG 1 d B @3
FEMR (P <0.05) s MRIR AR AL . CPB R ARJE 1 d A
CD3"-T F1 CD4 " -T LA JARJ53 dif CD3 ™ -T ¥ 1 2 %
filR(P <0.05 3 P <0.01) , MEFEARHXIEZ HITL
B 2) Al I BRAGIR CPB FARHE#E CD3"-T H4r ke
J CD4"-T/CD8 " -T HAAI RS NI S5 i [ml 1
PO LYM 0T CPB FifE CPB K& LI, K5
1 d RIEUTRE SR JE FE T, CPB R, PRAIKIR CPB &
F LYM 114038 CPB FiKIE#E & , MIARAKIE CPB B &%
ERFE ARG d 2R 7 d, K6 CPB % LYM i
$.CD3"-T E 4Ll CD4 ™ -T/CD8 " -T [l ¥tk |-
THy ARG 7 d W, KR CPB 41 CD3 " -T @ 43 b I
CD4 " -T/CD8 " -T L {E 4 W i = T IR AR CPB 41, bR
R RAKIE CPB 41 LYM THEA SR AK IR CPB 4 CD4 -
T/CD8 " -T HAHR B ZE Mt CPB [ij/KF4h, Hol 5 b
YIRBEMKE = CPB Hi/KF-,

W’
CPB BT OME ORI T, AGRIIE 2 5 i i It

IO, SR B A 1A 1Y AR ML A R, B AR A Hi
G20, CPB HiB FARLES TG S APEIE B AR AL

PAVER A 7 2 R B DA TR 5 R O B
SO IR, T i 210 I H R 2T 40 A 3 i 1 A R
FIIREER 0™ 8, REBIEES: ", cPB TR
X B gRE 2L A4 R R 4 A I 1) 5 i R ) B R AR
TEISEMm R T ARG RN A G

F X £ 40 A A 2 9 B A AU &2, H AT
B IR CPB 4l B F ARSI 20 i G028 DRERS W A 1410
5T, AR TR TR CPB T ARH S 2141 i Al
T A e AR AR LR o5, U T —F [ S [R) . &5
R T GRAKIR CPB FARBIHLIA0M | T 40 i S g 1l
RE TR, 2 CPB R RIS ARA AT 1 d 155 F K
AR R T, RIS 1 d 2040 f gk B i cPB
HIZKF 1 Je Ak S Pusk 8 i, 3 5 21 41 52 55 1 3otk
BN KR JE i LL A MG G, TRARIR CPB X 2140 il
CR1-GMFIR ,CD59-GMFIR F{E M AL AR CPB /)N, 1Kk
EHEE, EARE 3 d BPnl S2 k&R, W25 AT i i
BRI, RJS 1 d BF CR1,CD59 401 ok (£L40 0
B x GMFIR) L E 2553 CPB /Y, ARG 7 d RHRKIR
CPB 3 CR1-GMFIR {5 A Yk & CPB Hij/K¥-,CRI1
AT EEMARIKE , R RILE CPB X #2040
MG e RE YA B E , FLIRAKIR CPB X 2T 41 i 6y 1)
REA R A T IRAK IR CPB, i 2T 20 i 50 f 1 4 928 43
TR PR 5 AT E 3 7S 2140 B o Z 40Ue R
P EERE S oK e U TRIKIR CPB RS, Kt
TELT AR TR

TRAGTER CPB X T 40 57 R 174 52 ) D 5 v AL CPB
KRG BIR AT 7 d IF CD3 " -T 4HJfd . CD4 " -
T ZHfEFN CD8 ™ -T 20 ML A (R L AR H45 x 20 B A
B35 YA & CPB AR, (FJR R ALIR CPB %
AJ53 d i CD4" -1/ CD8 " -T HWAHEMKE Z it CPB
HIACE, TRAGIR CPB (B E 2 ARG 7 d BRI .
PERTE VRAGIE CPB ¥t E T 4 sz Dhfe , HIRAKE
CPB X} T 4 ffd S D se i 5 ™ A W R T AR IR
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CPB, THRAKIE CPB & CPB AWK L A 14501 K
S TR 2 0 I R R B 2 TR R S
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FAR R T RS2 R IK T CPB AR5 4k & B | SRAE
SEIF RONE I 2 R N 2 — BOE RS RE
CD3 " -T i, K5 B 1Y T 40 S 2 T RE sl &
SE ARG | 3RE A B0 e 0 ) A T RE AT R Y
IR IXATE T IR R B R S, AT FEE R 5
FrE— 2RSS (H2h CPB AR EEE R I AIEBUm bl
B K It AAE TR it 1 S
& £ X #
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