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E : BRI ERSIURIMATR b Sh ik i AT A ROT ARG S B4R (PO-AKD) #93FEMME. 75k
HI2022 5 6 A—2024 5 6 A TR M BEAR 5 WA M ILE B e e 3470 BETF K49 10846 B0 LAE A #F T3+ %o
PR BIVERIMER T LT AR, BRI, KERERRILE BIRR Ao R iR E, &
JU%r# PO—-AKI8473E PO-AKI 4, Wik A48 & )L RARK T, 2ATsh #0752t % )L PO—-AKI#93%
L, R WARIUERIMR. Fib, AT, FEREEFFASE. RiT£E50hod, KifhitEd, K
A E AR & R b AR RSN F AR f 4 B G AR, 2 FH LT FEL (P>0.05). PO-AKIAE LRSS
VEERBTIE] . E S AR ML A1 3 K T 4E PO-AKI 4L (P <0.05), FLBF 30 min #Ak—3h bk — 8B 5 E £ (Pv—
aCO,). FAET 30 min Pv—aCO,/Pv—aCO, 5 Z# k84 £ (Ca—vO,). FLEF45 min Pv—aCO, 7= [LEf 45 min Pv—
aCO,/Ca—vO,K-F 33 FTIEPO-AKRIZA (P<0.05), % W& —H& Logistic @2 547 %R 27 : LB} 30 min Pv—
aCOKF 5 [OR=2.447 (95%CI: 1.176, 5.094) 1. FELET 30 min Pv—aCO,/Ca—vO, K F & [OR=2.627 (95% CI:
2.627, 5.566) ]. FLET45 min Pv—aCO,K-F& [OR=2.394 (95% CI: 1.102, 5.203) | A=Falf 45 min Pv—aCO,/
Ca—vO, KT % [OR=2790 (95% CI: 1.254, 6.207) | ¥ &ILw I F K & £ PO-AKI# Ale H % (P<
0.05), %)% RKH TAERAE M Z oA 45 R 27, MLBT 30 min Pv—aCO, 7146 6980 | 45112 31 4 85.71%
(95% CI: 0.791, 0.923). 43.68% (95% CI: 0.343, 0.530); FLEf 30 min Pv—aCO,/Ca—vO, 7 A& f9 4L | 45
HH 4 76.19% (95% CI: 0.682, 0.842). 74.71% (95% CI: 0.665, 0.829); FAEf 45 min Pv—aCO,74% 8940
e B A A 85.71% (95% CI: 0.791, 0.923). 58.62% (95% CI: 0.493, 0.679); FLEF 45 min Pv—aCO,/
Ca—vO, P EHBE 757 4 57.14% (95% CI: 0.478, 0.665). 94.25% (95% CI: 0.899, 0.986); B&&F
TEE BN . HFHESF A 80.95% (95% CI: 0.735, 0.884). 87.36% (95% CI: 0.811, 0.936). FLEF30 min Pv—
aCO,. LB 30 min Pv—aCO,/Ca—vO, # 1 & T @42 4 #] 4 0.637 (95% CI: 0.592, 0.774). 0.817 (95% ClI:
0.713, 0.885), [ 45 min Pv—aCO,. LB} 45 min Pv—aCO,/Ca—vO, ) # & T @ AR 45 5 4 0.724 (95% CI:
0.629, 0.805). 0.765 (95% CI: 0.673, 0.841), BR&IFFAWE T @AA0.915 (95% CI: 0.845, 0.960), &T
Hppt—ittE, B ST AR T PO—AKIZ B4 URIMEER F 442 Pv—aCO,. Pv—aCO,/Ca—vO,# & &I,
H BB AHIGAFA PO-AKL A Hra R &, LR $eARBE 840 LS I PO~ AKI B A K42 693745 M E,
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Abstract:
cardiopulmonary bypass in evaluating postoperative acute kidney injury (PO-AKI) in infants. Methods A total of

Objective To analyze the value of arterial and venous blood gas parameters during

108 infants who underwent cardiac surgery under cardiopulmonary bypass in our hospital between June 2022 and
June 2024 were selected as the subjects. Arterial and venous blood gas analyses were performed. After surgery, the
children were divided into the PO-AKI group and the non-PO-AKI group based on the modified risk classification
criteria for pediatric kidney diseases. Relevant clinical characteristics of the two groups were compared, and the
value of arterial and venous blood gas parameters in evaluating PO-AKI was analyzed. Results There were no
statistically significant differences between the two groups in terms of sex distribution, age, body weight, American
Society of Anesthesiologists (ASA) classification, preoperative left ventricular ejection fraction, preoperative
hemoglobin level, proportion of pulmonary hypertension, or the lowest hemoglobin level during cardiopulmonary
bypass (P > 0.05). The cardiopulmonary bypass time and aortic cross-clamp time were longer in the PO-AKI group
than in the non-PO-AKI group (P < 0.05). At 30 minutes after aortic cross-clamping, the venous-arterial carbon
dioxide partial pressure difference (Pv-aCO,) and the ratio of Pv-aCO, to the arteriovenous oxygen difference
(Ca-vO,) were significantly higher in the PO-AKI group compared with the non-PO-AKI group (P < 0.05).
Similarly, at 45 minutes after aortic cross-clamping, both Pv-aCO, and Pv-aCO,/Ca-vO, were higher in the PO-AKI
group (P < 0.05). Multivariable logistic regression analysis showed that higher Pv-aCO, at 30 minutes after aortic
cross-clamping [OAR = 2.447 (95% CI: 1.176, 5.094) ], higher Pv-aCO,/Ca-vO, at 30 minutes after aortic cross-
clamping [OAR =2.627 (95% CI: 1.239, 5.566) ], higher Pv-aCO, level at 45 minutes [OAR =2.394 (95% CI: 1.102,
5.203) ], and higher Pv-aCO,/Ca-vO, ratio at 45 minutes [OAR =2.790 (95% CI: 1.254, 6.207) ] were all independent
risk factors for postoperative acute kidney injury (PO-AKI) in children after cardiac surgery (P < 0.05). Receiver
operating characteristic (ROC) curve analysis showed that the sensitivity and specificity of Pv-aCO, at 30 minutes
after aortic cross-clamping were 85.71% (95% CI: 0.791, 0.923) and 43.68% (95% CI: 0.343, 0.530), respectively;
those of Pv-aCO,/Ca-vO, at 30 minutes after aortic cross-clamping were 76.19% (95% CI: 0.682, 0.842) and 74.71%
(95% CI: 0.665, 0.829); those of Pv-aCO, at 45 minutes after aortic cross-clamping were 85.71% (95% CI: 0.791,
0.923) and 58.62% (95% CI: 0.493, 0.679); and those of Pv-aCO,/Ca-vO, at 45 minutes after aortic cross-clamping
were 57.14% (95% CI: 0.478, 0.665) and 94.25% (95% CI: 0.899, 0.986). Combined evaluation yiclded a sensitivity
of 80.95% (95% CI: 0.735, 0.884) and specificity of 87.36% (95% CI: 0.811, 0.936). The areas under the ROC
curves (AUCs) for Pv-aCO, and Pv-aCO,/Ca-vO, at 30 minutes after aortic cross-clamping were 0.637 (95% CI:
0.592, 0.774) and 0.817 (95% CI: 0.713, 0.885); those at 45 minutes after aortic cross-clamping were 0.724 (95% CI:
0.629, 0.805) and 0.765 (95% CI: 0.673, 0.841), respectively. The combined evaluation achieved the highest AUC of
0.915 (95% CI: 0.845, 0.960), outperforming each single indicator. Conclusion Pv-aCO, and Pv-aCO,/Ca-vO, are
increased during cardiopulmonary bypass in infants with PO-AKI. Both parameters are significant risk factors for
PO-AKI, and their combined assessment provides the highest predictive value for evaluating PO-AKI in infants
undergoing cardiac surgery.

Keywords: postoperative acute kidney injury; cardiac surgery; infant cardiopulmonary bypass; arterial and
venous blood gas parameters; risk classification for pediatric kidney diseases; evaluation
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40y JLHEAT PO-AKIAHSC Y IEAL 5 F000 , xof 8L FUS
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e 2H S S8 5 T E AT — 5 ML, (E 7 B | i
SEJTTHAFTEA R a0, FLIR K V52 2 Fh K R 52
B35 T B T BE 2 2 T A A0 M AR 2 A, IR it
AR AT BE T AN 58 4 o R I A ke L s A 40 175 2
171 L 46016 T RE B AR R S e 4 B S RS (LN T )R
TRLE U, e o] 2 E B i SRR O, AR R AR A
RO ST AR, A 9 R FH S AR CO, EAR AR ST AR
RO AL BVES B O, & B k-3l ik A A
Bt 77 [T 2= (venous—arterial carbon dioxide partial pressure
difference, Pv—aCO0,) . Pv—aCO, 5 2l # ik & & & 2
(arteriovenous oxygen difference, Ca—v0,) [ k. {E Fl
SiE 1CU FR O EA S A AN R 45 )R A7 78 QIR it H iy
I PR 5 T+ L 3 2l # Jk 1t <o A 2 85 B Al LG i
FAR LA PO-AKIL Y AR SCHE AT 58 A0 UL o 2 T
AT 1E B 108 191 700 UE B A T AR B IL, 20 B H s
DK LS55 BT S80S PO-AKL B SCHE , RARIE AN .
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PEHL 2022 4 6 H —2024 4 6 A TH N BERL K2
B A M L 3 B B 1 2R 4 00 E - AR 1) 108 1] 22 40y L,
VE B 5E 6T 5 o 9 A bm i - D TE AR BiE 3E 47 14 S8 20
TOREM TR ; QFE < 3% Q)3 [ R iy B2 i~
2>(New York Heart Association, NYHA)Z32% 1 ~ M %% ;
@A w7 8L DI RE IEH ; G I PR AH OC 9k 58 3
© BILZJE MG & HEBR br v - OAE i o0 e+
A s @G I e B AE 5 16 sh R IRy QA I 1
LB RE R AR 25 s (DN 1 B AR oY 4 R B s
AR IR ZE 51 2 WAt iE 3 (No : 2024-05-16-H16) .

1.2 Fik

120 WBARTTADK R IR T BOLAE R PRSI
KT NYHA 509 O DI REFS bR AR A 02136 AR
it 20y ok v . A2 S PR R] | 3 B0 ik BEL U s [ 45
122 #h#hkm A5 A4 KA ST2000 IS/ #r
ASCCRI A 18 A BB B 0 A B \] ) SR 4 BB LAE
TR SIMIG ER 31 1] 3 3 Jbk BELWT 30 min A1 45 min (1) 3f ik .
5 K ML, SRR B T 8] B < 10 min, F T BEL T B5F ] >

1.1

90 min B JLE D B BEASGY A 53 BT o I 22 o0 ik — 4R
TRt 5y TR | B 5 Bk 853 3 bk S0 RN | I 2T 2R
H , I 225 SCHR[8]H 1928 2. Pv—aCO, J Ca—
v0,, Pv=aCO, (mmHg) =#f ik — & 4k 73 = (mmHg) -
g ik — A Ak 73 (mmHg) , Ca—vO, (mL/dL) = 3l ik
AR (%) x ARG 20 & A (gdl) x 1.36+
0.003 1 x ah ik % 5 & (mmHg ) — & ik AR A EE (%) x
AR H L £T 2 1 (g/dL) x 1.36+0.003 1 x # ik 8 73 JE
(mmHg) . 3315 Pv—aCO,/Ca—vO0, , 25 F BOF- {8 .
123 AKIZWi4aE ARES5d, RHAKRILER
O 5 95 AU 43 932 W s O VT A 5 O 483 40 2 B,
LT R PO-AKIZH FIHE PO-AKI 4.,
1.3 ZHirFFHE

B 43 A K FH SPSS 25.0 #1443 M B8 o 05
B B 3% (% ) o, B xR 56 5 31 kL
DAFEL = BRifE2E (x £ 5) 2w, ELESH o K5 56 5 5% g [HI
0T FH 2 T E — i Logistic [0 IR ; 225 523
# TAEFFE (receiver operating characteristic, ROC ) i}
4 P<0.05 W 2ESAGI R L,

2 R
2.1 EBIJL—RER

BAE 56 ] A2 B B TN ~3 %,
(1416 £4.13) ™ A ; /K 8 7.2 ~ 16 kg, T (11.45+
3.14)kgs NYHA 739 1 . 19285 451 L 11 9% 23 ) . & =
A JG AKI Y 5L 21 6] (19.44% ) 1 PO-AKIT 41 , H
A A 14 491 (12.96% ) , 151473 191 7 161 (6.48% ) , K K&
A= AKT Y L 87 1 (80.56% ) 1 R Al PO-~AKI 41 .

22 WHABILIGEFRER L

P A LPE G B A AR EE NYHA 43 9%  R
(e 170 O N 1 R = = W N 151 =
f7 L AVA SIMIG I Hh B A I 21 8 K P He R, 2 X
K, 25 S 4 I 4e ih 2 3 L (P >0.05) o 1 21 /B LK
HMIEER I TE] | 32 2l Jok BELBT A 1] L BEL BT 30 min Pv—aCO,
K- BEBT 30 min Pv—aCO,/Ca—vO, /K F- . BT 45 min
Pv—aCO, 7K ~F F1 BH 7 45 min Pv—aCO,/Ca—vO, /K- Lt
B,k 225580 507 E L (P <0.05) ; PO-
AKT 20 B JLARSMIE 20 10 1] | 3 3 bk BEL B i 1] 2274 5
4k PO-AKI 41 , FILIT 30 min Pv—aCO, | BHLIKF 30 min Pv—
aC0,/Ca—v0, . BHLIKF 45 min Pv—aCO, FIBH K 45 min Pv—
aC0,/Ca—v0,/KF ¥ THF PO-AKI 4 L3 1.
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HEBURESAGE 94535 %

F1 WAHEBILIGKFRILER

PO-AKIZH 21 13/8 14.33 +4.19 11.23 +3.01 16(76.19) 5(23.81)
4E PO-AKI 41 87 46/41 14.05 +4.20 11.59 +2.71 69(79.31) 18(20.69)
X/ HH 0.557 0.274 0.535 0.098
PfH 0.456 0.784 0.594 0.754

PO-AKI# 65.41+£3.95 119.43 + 13.98 9(42.86) 100.73 £ 7.24 75.71+9.23 81.68 +10.24
4k PO-AKIZH 66.09 +4.11 120.97 £ 12.87 41(47.13) 94.59 +7.08 69.44 + 8.21 82.09+£9.28
X/ A 0.685 0.484 0.124 3.552 3.066 0.178
PH 0.495 0.629 0.725 0.001 0.003 0.859

PO-AKIZH 13.86 +2.09 4.79 £ 0.89 1439 +2.14 4.69 +1.02
JEPO-AKIZH 12.14 + 1.96 3.87 £0.67 12.13 +1.87 3.72 +0.62
X/ HH 3.564 5.280 3.121 5.597
PfE 0.001 0.000 0.002 0.000
23 HMBILLHEFREELEPO-AKIKSEE  A4M7, 455 W% : BT 30 min Pv-aCO, 7K F-F5[OR=
— % Logistic B3 4> #7 2.447(95% C1:1.176, 5.094)]. FH W7 30 min Pv—-aCO,/

DAL IE T A PO-AKT & A4 00 (% =0,  Ca—v0,7K F B [OR=2.627(95% CI:2.627,5.566)]. b
B =1) WA B LLARAMIEER I ] (S 3 M7 45 min Pv-aCO, 7K F [ O R=2.394(95% CI: 1.102,
Tk IEL Vo EF 18] (52300 48 ) L BELUBT 30 min Pv—aCO, (523l 5.203)] 1B M 45 min Pv—aCO,/Ca—v0, 7K “F- i | 0 R=
{E) . BHLIBT 30 min Py—aCO,/Ca—vO, ( 2 ) BHMF  2.790(95% CI:1.254,6.207) 13 K i LOMEFARJF &
45 min Pv—aCO, ( SZ{E ) . BEL W 45 min Pv-aCO,/Ca—  E PO-AKIFYfER KR (P <0.05) WL 2.
vO, (SEE) Sy F B &, #5417 2 &R — i Logistic [l

*2 BMEILOEFAREE % PO-AKIH % EZE—M# Logistic @337 541

FELI&T 30 min Pv-aCo, 0.895 0.374 5.727 0.017 2.447 1.176 5.094
BELIT 30 min Pv-aC0,/Ca—v0, 0.966 0.383 6.361 0.012 2.627 1.240 5.566
BHMT 45 min Pv-aCo, 0.873 0.396 4.860 0.028 2.394 1.102 5.203
BELIT 45 min Pv-aC0,/Ca—v0, 1.026 0.408 6.324 0.012 2.790 1.254 6.207
24 FHERMSHSHTSHABILOEFARPO- 545514 85.71% (95% CI:0.791, 0.923) . 58.62%
AKI HiTfih 2 8e (95% C1:0.493,0.679) ; FELIT 45 min Pv—aCO,/Ca—vO, ¥

22 ROC M8 50 H1 @75, BELIBT 30 min Pv—aCO, 3¢ Al BUEE 48 532 445 20 i O 57.14% (95% C1: 04781,
A5 1 SRR R S M4 I R 85.71%(95% C1:0.791,  0.665) .94.25%(95% CI:0.899,0.986 ) 3 B £ A Y
0.923) ,43.68% (95% CI:0.343,0.530) ; FLIWT 30 min /& ¢ 57 ¥ 80.95% (95% CI: 0.735, 0.884)
Pv-aCO,/Ca—O, P fili 1) I8 P B S M4 o8 87.36%(95% C1:0.811,0.936) . FELIET 30 min Pv—aCO, .
76.19% (95% CI: 0.682, 0.842) | 74.71% (95% CI1:  FHIBF 30 min Pv-aCO,/Ca—vO, i # £ T 1 £ 73 531
0.665,0.829) ; FHIT 45 min Pv—aCO, PEAH AU BURYE B 0.637 (95% CI:0.592, 0.774) . 0.817 (95% CI: 0.713,
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0.885) , FH 1 45 min Pv-aCo, . BH. ¥ 45 min Pv-aCO,/
Ca—vO, 1Y 11 25 Ti AL 43 0 2 0.724 (95% C1: 0.629,
0.805) .0.765(95% CI:0.673,0.841) , B & P45 a9 ith

2 F 1 A2 0.915(95% CI1:0.845,0.960) , = T HoAth
FA—PEAL LR 3 A L,

-R3  FEBKMS A SEIT B ILOEF AR PO-AKI BT EE S

o 95% CI U 95% C1 e 95% C1
o ARG WATER e R W TR EWE toe TR ER
BELIKT 30 min Pv-aCo, 11.69 mmHg 0.637 0.592 0.774 85.71 0.791 0.923 43.68 0.343 0.530
BHBT 30 min Pv-aCO,/Ca-v0O, 4.08 mmHg/(dL-mL) 0.817 0.713 0.885 76.19 0.682 0.842 74.71 0.665 0.829
BH¥T 45 min Pv-aCo, 12.13 mmHg 0.724 0.629 0.805 85.71 0.791 0.923 58.62 0.493 0.679
BH BT 45 min Pv-aCO,/Ca—v0, 4.62 mmHg/(dL-mL) 0.765 0.673 0.841 57.14 0.478 0.665 94.25 0.899 0.986
BA 0.915 0.845 0.960 80.95 0.735 0.884 87.36 0.811 0.936
100 - premee -I_l‘!'n’_ I Py—aCO,/Ca—v0, 3415 T PO-AKT 4L 5 $2 75 LKk
AT —F A PO-AKI R , 30 WK T % 2 A8 e, 75 K A1
80 ’ N BRI HY B T L BT 48 1T B AR A 0 5
SR BRI FEARIMIG IR T BAR A N T AT AR
< 60 A&, AHAE S ] 475 8% ot 30T AR A A
# ARG YL BLTC S A s, R A ™=
s L T B R B T w7 O, T B L 9
— Eﬁg gg Eig E:Z(ngz/(ia—v() HEIED | [ HA i g 2% 9 il R X CO, ¥ BR BE 1 FEAIK,
ol —— LI 45 min Pv—aCO, ’ B R DK I CO, 3E AR, T B Pv—aCO, 34 1, (A 1L 2 3
- l@ag45 min Pv-aC0,/Ca—v0, Py—aCO,/CavO, 3 {5 N9 R BF 58 & 1 2 — i
0 . . 725%% . . Logiste [A] 14 43 Hr 45 S & 7, BH Wt 30 min A1 FH W7
0 20 40 60 80 100 45 min 1Y) Pv—aCO, Al Pv—aCO,/Ca—vO, ] 2y g JL 0> IE
1 ﬁ;ﬁ%ﬂam%g;zz%f%JLm\a&$m TATPO-AKIUIE MR 5 425 R R -
PO-AKI 45 ROC 4 AESE T RS o T S ko <48 x5 L
3 itip PO-AKI 9 B 47 AH 5G| 3 — 25 43 BT X PO-AKI 1Y

AKIACR — IR R &5 A A, f 3 2 30 S i 1)
P DI RE SRR B R AU R AR B L R
7K B AR O R L A B AR SR B Ry B4 LR R T
AR B HE B, R TR LE R A
A, HLC VR A2 S5 R R O S 4, TR B L AE AR A1
R F AR A il 5 B PO-AKT, 3 I s PR 36 77 M
BE R BUR LI BB A B 2 WAl
PO-AKI X BRI L 22 A R L Ko 65 HLA B3 3L

AT AR W, WA LR R SMIE BRI [R]
= 3y Jpk BEL W ik 8] b A7 e W28 S X — 5 2R AT e
TAE A I ] B AR S8 B0, SR A LB IE R B S
2, DAL I LA SR fole o, doke S48 475, HIR AT A 108 21
R B AL S RE 1A AT R B AN IR AW 8
7~ , PO-AKI 41 BHL 7 30 min F1BH B 45 min /) Pv-aCoO,

PG RCRE & B, ROC 1t 4243t 7 K5 TF A 5 BEL I
30 min Pv-aCoO, . BE. BT 30 min Pv-aC0,/Ca-vO, 1R Wy
45 min Pv-aCO, U8 (95% CFE7EE &, Rl
PE AL 5 B W7 30 min Pv—aCO,/Ca—vO, 1 FHL §f 45 min
Pv-aC0,/Ca—vO, [ 4§55 P (95% CHWAFTEE &, (H
FHL BT 30 min Pv—aCO, 1 Pv—aCO,/Ca—vO, PF-Af; 1] il £&
i AL 9 A 0.637,0.817 , BELIKE 45 min Pv—aCoO, £l
Pv-aCO0,/Ca—vO, PF i ity il £& T 18 X 43 51l 2 0.724
0.765 ; &5 VAR A9 i1 26 T A R 0.915 , $ 75 BRI
B VA i 2 T AR 3 R TR R AR (7R U
PEFRR S PR 0 BB b RS EA IFAS B 1 3
o TR AR AR R, R G PP 7E R AR PP A M
fig A SRR f, JOh 26 R T AR ok, R W LA
T PO-AKT J7 T H A7 55 ey 09 TR 28 5 20 B Bk
, FEASTR] 8 B 0 A7 AR ot AN 24 467, DR Ot A A AR
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4135 %

HICA AT e IR0 E B A AN R B
A AN [5 e gt A 0 SRR PR s — i 1 2 R
UL B0 3 2 45 b 0 25 R R R B B A U TN
G, T A0 R AH D8 At T8 75 o 0 I e JH A P 352
A R AR B P2 Pv—aCO, Bt T LA TC A
PR3 T, 224 20 il SR T SRR A 7 A KL
W2 , 338 ik 2% vh R Ge 7 A €O, S 2 bk afn o — 4 Ak
W3 B TH 2720 Pyv—-aCO,/Ca—vO, T BE— 45 2% & T 4R
THFE S CO, ™ Az Z 0] Y 1 0C %, RE % B 4 Tl b
L 20 280 14 AR DR 25 T A L R 4 A B L
R 45 H5 , Pv—aCO0, 5 Pv—aCO0,/Ca—vO, fE % T B 42 1
T e IO 1 T AR AN T RS HL 2 A R 3R
ML/, R A RAF AP A

g bk A LI T O EF AR T B
PO-AKI % 4= R JF 4714 Pyv—aCO, . Jz Pv—aCO,/Ca—v0),
Tk, H R 3hE ik o H1 2805 8L PO-AKI
(4 R AEAFAE SCHE , R b 500 5 A 24 m] T il
PRXF B LA TG AKLHEAT R AF T 5 Ak, A 16 R
BT RS %

& % X B

TLEESE, XIBE, B, A5 . MR T M A o kA 14 TR
LB A R A MR TR AE B S TN ], ST PR I 24
Zkik, 2024, 28(10): 46-50.

eI, BT, XUINTG, 45 . ARAGINE V-set FHEEERE (1454 5]
4 D) R KAk A gm i A WA 2 SBF2 [z X RNAL 51545 4 5 4
B B B B AR S b B R 05 9 06 R (0], S5 I R I 2 2%k,
2024, 28(10): 29-34.

TR, XNRTT, # kA, S OISR AR IS Stk B 0 AU R 2%
LR [T]. B B A (B4 AR), 2023, 50(4): 502-508.
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