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HE Bfy Kt HLEMRsTRILAEX M-SR (LS H) MK ( cardiopulmonary bypass, CPB)
REBHG o FHREAR, AL SHRBILCPB KE TR GERPREMN T H, HiE #IAECPB TiHLECR
FRGBILA0 B, IS A RBE(20 ) B BA20 ), KB A TFASANTAR IR P AF K IE
k(2 ml/kg) , S BALTFFELREK, 53 FHAN(T)  FRALRH(T2) . RE2h(T3) KE6R
(T4) K 24 h(TS) & ELISA 4R HAE I BFAE F-a(TNF-a) . @M F-6(IL6) . F AR E
& 8 #74) # C(cystatin C, CysC) # & N-Z8t-B-D £ 4 & & 4% 5 8 ( N-acetyl-beta-D-glucosaminidase, NAG) &
Ko &R CPBEHMA CysC RHEAFH(P>0.05);5BANAC EREHHEA LA &H(P<0.05), mikE
HAREFABRAZ(P>0.05) B R F*BMA(P <0.05) ;%5 B4A TNF-a e IL6 EREHFEREF S
(P<0.05),iX %4 TNF-o #2 IL-6 £ KG9 BT oA (P <0.01), i CPB THH A HKRBILED
TR RTERAREFAREETHE M EA AR AR,
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Intervention of Astragalus Injection on the Kidney Injury after Cardiopulmonary Bypass of Infants with
Congenital Heart Disease Tl Yun-xing, PAN Zheng-xia, WU Chun, et al Department of Cardiovascular and Tho-
racic Surgery, Children's Hospital Affiliated to Chongqing Medical University, Chongging (400014

ABSTRACT Objective To study the intervention of Astragalus Injection in the kidney injury of infants with
congenital heart disease after cardiopulmonary bypass, thus providing a new method for protection of the kidney
injury in them. Metheds Forty infants undergoing cardiac surgery with cardiopuimonary bypass were randomly
assigned to the test group and the control group, twenty in each group. Astragalus Injection (at the dose of
2 mL/kg) was added in the perfusion fluid before giving to infants in the test group before bypass, while the nor-
mal saline of the same volume was added in the perfusion fluid before giving to infants in the control group
(P <0.01). The concentrations of serum tumor necrosis factor-a ( TNF)-a, interleukin-6 (IL-6), cystatin C (Cy-
sC), and N-acetyl-beta-D-glucosaminidase (NAG) were detected with ELISA at the following time points, i. e.
before bypass (T1), by the end of the surgery (T2), 2 h after surgery (T3), 6 h after surgery (T4) , and24 h
after surgery (T5). Results The serum CysC concentrations were not significantly higher after CPB ( P >0. 05).
The urinary NAG level increased significantly in the control group after surgery (P <0.05), but no obvious in-
crease of the urinary NAG level was found in the test group after surgery ( P>0.05). It was obviously lower than
that of the control group ( P<0. 05). After CPB serum TNF-a and IL-6 levels increased significantly in the control
group (P<0.05), while they were lower in the test group than in the control group (P <0.01). Conclusions
CPB may result in the renal tubular injury in infants with congenital heart disease. The application of Astragalus
Injection before the CPB plays a role in protecting renal tubular functions.
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BEK20% ") HOE NAK ARF B—MH 7 B A5 5E
REFHEERTY, KPRER CPB fiE & 4H
KR F R Fohietebrao s, 8 #iT CPB R 2L
B tiEs R R ENTREM.

BHERE

1 —fg¥ekl  ZEHIK B 2009 4E 10 A—2010 4
7 BHIRIE KER KM R LB B Be.L A BHE B 19
Fe LR BILIE 40 B, B FIBENUIFE RS IR RS
B4, FIERARNBRILEGERERKEREIL
BEEGEECHEZASMERBILZERE. WE4A
20 %, 25 10 4], % 10 ;g 2 ~12 A R
(7.00£3.24) M H;;4&FT 4.2 ~9.8 kg, F31(6.28 =
1.53) kg; %% fu §% 3 6] B B 472 ( ventricular septal de-
fect, VSD) 11 %, B2 Ja] B ik #1 ( atrial septal defect,
ASD)2 5, VSD 43 ASD 3 ], VSD &3 sk & %
[ ( patent ductus artercosus, PDA)1 %], VSD & - fitizh
kA2 ( pulmonary stenosis, PS)1 ff,ASD & 3 PDA 1
), B 3% PUBEAE ( teoralogy of Fallot, TOF)1 #]; i F
BEMAKEES A, R E6 B, -FE 1 B, E5E
2 B, AW 20 B, HPE 1B, &9 Fl 42~ 12
ML, FH(6.00 £3.23)MA 4KE 3.3 ~7.6 kg, ¥
(5.46 £1.32) kg; HFH24E VSD O i, ASD 1 i, VSD
43 ASD 6 5], VSD 4 3t PDAL #],VSD &§3F PS 1 #,
TOF 1 {1, TOF & 3f ASD 1 #; Hep BB E i sh bk &
10 6, B B, -EE3 BLERL #l, FrARL
RATEFREFE AR (MFNH MR ER) HEEFER
A EARATY AT G HARENEY L, HAE
JLEES] AE# AT RACHS-1 ¥4} | CPB Bfj] , £3)
FXBEWE ) & CPB R RRE LB (F 1) ERHE
Git#EX(P>0.05),

£1 FARL-BEBUB (F2s5)

me XA (20 B) I 41 (20 f))
¥R B/4r) 10710 11/9
FHER(H) 7.00 £3.24 6.00 £3.23
PR E (kg) 6.28+1.53 5.461.32
RACHS-1 ¥E4+(4}) 1.85+0.51 1.95 +0. 50
CPB & f&] ( min) 69.40 £24.92 75.75£29.6
3 2K BH 7R+ 8] ( min) 37.30£17.85 39,65 +20. 31
BARHE(C) 31.60£2.17 30.41 £2.25

2 HMHHYE ARATFRERATAEERP
MAREES R (BB RERET, 45
1001047,2 ml/kg) ; X AU S B E R EKER,
CPB B} a4 (72. 58 +27.23) min, F&1EKBLEAT(H]

F-34(38. 48 £18.91) min,

3 WREEK CPB ¥ FiA BILBTHIKE S
BE, BRBEE T RAEFF 2 AR, CPB 4L 4% Stockert-
I A L il 1 ( Stockert 23 7], £ H 4 =) , Medtronic
3301 EAE 432, Dideco 901 fEA H 4 38( Dideco A7,
BAFIAEFE) , TH IR R R SMEIAE E R st bk i
W (THIFER/REIFRASTEFE)  RERBREILOAL
RIPEE (HIERUREST 2 WA BR/A &) F Dideco BJL
) Y 2 45 2% ( Dideco AR, M AF4>) . HMEL
CPB J& £ 5h Bk R A0 M 1 1 40 % SO LR (10 ~
15 mL/kg) o FROMEHEBKEHHURBINAR ., SRR
o -BAFTEMMTOKEENBFRTEERE. AR
JLEE R KR PKE(25 ~35 C),

4 BAEAREMRRUE FWASHTHERE
(T1) FAREHE(T2) . AJE 2 h(T3) AR5 6 h(T4),
ARG 24 h(TS) AR MBH KL% 2 ~3 mL, LA ELISA
B0 [ S AR RFEE F-a (TNF-a) \HAE-6(IL6) |
F MR MR E HBSMHIA C(CysC) XK N-ZBt-3-D BB
HE G (NAG) RE (AR &l A R AR
RABRAF],R&D SYSTEMS A7), HHER L iR B
B, A ENRREER T I ARKE: KIEHE =
(RAG HCT x SCi{E ) / Rkt a] st HCT,

5 GuitEiE A THRA SPSS 17.0 #47
BHE . HEER U s RR, ARKBERBTE
DI R L E L, A BRI AR B, T
BRHBERAY BB, RIERTFSE R RERX
HH7 P <0.05 HEREGHIH¥E L

g R

1 W48 )L CPB g R RIET [E & NAG #1 CysC
WEHB(F2) XHHASRILME CysC Z# CPB 5
ABABE(P>0.05), i AWATE T2 6} /] 5 9 BK
FXHEA(P<0.05), %48 JLIK NAG # CPB
JE BT S T B R S A B EWE (P <0.05),
R M7 T2.T3 M T4 of 6] 53585 8 1K F xt |
#(P<0.05),

2 W4 JL CPB §i /5 A6t A A L # TNF-a\
IL6WEHE (X)) 5T REALE NEA
TNFaWEETR.TBATHEASAYBEEARR
(P<0.05);7E T2, T3.T4 1 TS B[] 5 iR K4 TNF-a
WA BAR T BA(P<0.01); 5 T1 BEA K
BUBAILCREET HEEBEFAR(P<
0.05) ; 78 T3 B ja] SiX 4l IL-6 ¥ ¥ B B K T X R4
(P <0.01),
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%2 P42 )L CPB RIS AR E & NAG f
CysC EHE (Fzxs)

Eil B 1) A CysC (mg/L) NAG(U/L)

horil Tl 701. 31 £495.29 5.50 £3.69
bv] 958.92 £516. 53 17.50 £8.60°
T 1068. 90 +874. 61 23.36 £15.66*
T4 830. 90 £258. 97 15.57 8. 24°
15 772. 47 £513. 66 14.98 11.01*

R Tl 578.75 £226.53 7.56 £3.65
iyl 658. 33 £275. 762 5.56 £2.584
jx] 695. 11 £432. 74 6.73 £4.194
T4 649. 55 £345.27 9.00 £3.222
TS 627.47 £270. 21 9.93 £3,63

B SAETI AL, * P <0.05; 55¢ RGN A 8, 4 P <0.05

£3 WHLBIL CPB RS R FIH [ A M TNF-« &
IL-6 WBELEE (ng/Lx+s)

415 ugia)] TNF-a IL6

b | Tl 38. 40 £49. 65 52.38£52.73
V] 182.38 243,74 125.70 £94.61°
jx] 216. 32 £48.41* 110.61 £ 124.21
T4 116.7771.77* 111.96 + 108. 80
TS 92.06 £79. 43 75.02 £98. 34

KB T 44,55 +47.02 41.08 £19. 47
n 42.61 £45.582 117.94 £ 154.53
jx] 59,57 +54.682 52.52£79. 584
T4 51.29 £52. 794 166. 53 + 165.70
TS 23,00 £31. 314 99,55 £99. 33

B SAMTI AL, * P <0.05; 553 M4 [ | A LLAR, 4 P <0.01

3 HXHS NREETFSEIhERRZE
MR R BR:NAG 5 IL6, TNF-o £
EMEME(r 4354 0. 317,0.308, P<0.01),CysC 5
IL6 SIEAMXH(r 3 0.255,P <0.05),

W #

INLEERE R B R BE R, F e
HEE AR E,—RE |~ 1.5 FEEBRAK
RO, BmELT %t 5 100 GIHASMERLBEE RS
HIRERHTHH . BHILHO~3 %) JLELH (4~
14 3) MAZA(15~60 ) REANH(>60 %), LA
FARGRE <0.5 mL/ (kg * h) #5t 6 h fEHEWIRG
R4 AKI fbRKE BRI & T 4 NMER B ABE AKI #9
REARBHER, BRFRB/NEEZERIMEGH L
MEFARSG AKI ) RAEFEBE, HHER CPB Xt %Lk
EE BB B E S = B0, AT B AT a2
JLSEH% CPB R f5 B S i 2 W

B SEHARERANLBRGERGS SR
ERNE X, HREX HAERRENAREFH TNF-

o, IL-1B,IL-2, L6, IL-8,IL-10 %, TNF-o F B4
R, KB BT W 40 5 B 108 , (0K 5 1f 3 B %
St MR AR A TNF-o BT B /N IR
myEEAES R, BE S PR AEANEENE, 2K
B/INVEREA AR E AR, HE R R 1) TNF-o B F
EHEMGIIEN R KR, SBULE N KR BE M
HARES , HHFERIUE IL6 Fi IL-8 WTHF TR
INEGIR, AT SR FRG B R L, 1sh,CPB
HEAIETE L SRR R B BB, TSR
HuEEEfHG, CPB R BHULAE: S Bk ET.
FERFmR R %% 0 EREEL A, 5 K E
%A,

ERFTER BN X BH B )LF CPB j5 NAG B
EFtEm CysC FrR AN E , RIFBILEORAEHE
ENE R, TR E SRR R B,
TNF-a fil IL-6 7£ CPB RfGH B EHETF &, ™ B At
434 875 NAG # CysC A IEMEYE, # CPB Xi %
LB SR AT B 55 TNF-o 1 IL-6 S EF B A X,

PARERNTREYFE T RS TN TR
R, B SR I BB SR IR A 3L 44 il T AR,
KR N P BI R N KA R, AHALERER R
RAHBIL CysC EF ARG RHEF X B4, NAC RJF
B0 AL A, R BN R EREXT CPB R
B /NMETHREAR R ER, T BB o] & B /N ek ug
WSIhEE, X SERAFHBRERE —BHE . 1
HEEXT CPB /52 )LEIRER I 1E A ROALE: (1) BE
BHELENE, BAH B B BN EERENTH
i B B R AR B A T R AL
BRI ; (2) W2 TNF-o' ™) 0080 S 5 G 86 S 1T, A
TREAK IL-6, BB ARG RAE R M, W5 T ARG FHth.
R TNF-o 1 IL6 WEH S IEED B ER TR
41, B NAG i CysC 5 TNF-o Fi IL-6 ¥ EAR LA AR
Kbt , HILEEX A G B DB AR 316 A T BB S5 40
TNF-o Fl IL-6 ¥ EEFHE % X5 (3) CPB AR dEM5)
PEREVE = — MR LR, fol & R 10 I B Wi 4
Lo S m ST KR Y R R, B
AE A BT R s RS s
280,

% FArik,CPB Al S8 e LR BILR G B #i45, LA
BVERERHE. CPB RETHAHE K FHRTULE
W T RIS TNF-o #1 IL-6 B i B , REXHE /NG
BIRPERMH AR R &/ NRELIHEE, TRE
7 SRR I SE R R ML B — B o
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