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W E BM N SBREBRERENTRTERA TR, ik aRfHREE% Z A LRIEREORESE, u%*m%
E2 4 W4T, KA A & 20R AR &35 - $ B % (UPLC-MS/MS ) i M & % 51 % B1.B2 #9 i %R JE . VABEH Ciu &3k 42, Ak (4
0.1% F &8 )- THE(4-0.1% F 82 ) A iR sh ARt AT 46 L 2e B, ik 4 0.5 mL/min, #4£8 4 10 uL, KRBV E & FR A S B0 K4
K#ATIEH T 1248, )“ﬂi"kz‘éz\#frﬁ‘?%%iﬂ‘h\ﬁ" 4 mlz 603.2—101.2( % 8 % B1).595.7~101.1( £ 2 ¥ £ B2) .578.5—~101.1( A
Ao RALERFEMETIF TRELRASBRAFB M RE LR EF LR ERG(AKD R AE RS S B F B A
Bk G AKLZ A 69485 M, _n% % F6H4 & B1 B2 A0 i A #9 M SE B %) 4 200~20 000,50~5 000 ng/mL(7>0.995),
&% F M4 %) % 200,50 ng/mL; B A | B &4 % & 69 RSD 3 R % T 12.06%, -F ¥ 42 B el & 2% 103.04%~117.44% (RSD<
10.45%) , R 3k 5 A4 7 iRt RSDH R & T 7.42%, 796 %500 % 5B E BAAS MRE S A (2.54+252) (8.17+
5.20)mg/L, FEA AN AKT#RAN 4G 2748) B P A 18461 % (66.67%) % A& AKI; A X A AKI & 469 5 3 H £ BY%S R AR KT
AKI &3 (P<<0.05) A2 @& 5k B £+ L3 5 & L(P>0.05), 518 Pr& UPLC-MS/MS ik34F 12 A&, TH T &
BN %A F B R AR B AKTR K A TAL SRR S 251 2 Baisd i A %,

KB S5 E B AR S RURANE - B Bk 2R S B

Determination of polymyxin B concentration in plasma and its application in critically ill patients
GAN Yu, YU Mingjie, LIU Fang, CHENG Lin, CHEN Yongchuan (Dept. of Pharmacy, the First Affiliated
Hospital of Army Medical University, Chongging 400038, China)

ABSTRACT OBJECTIVE To establish a method for the determination of polymyxin B concentration in plasma and apply it to
clinical practice. METHODS After precipitated with 5% trichloroacetic acid solution, using polymyxin E2 as internal standard, the
concentrations of polymyxin Bl and B2 in plasma sample were determined by UPLC-MS/MS. The determination was performed on
BEH Cschromatographic column with water (0.1% formic acid)-acetonitrile (0.1% formic acid) as mobile phase (gradient elution)
at the flow rate of 0.5 mL/min. The sample size was 10 pL. The detection was accomplished with electrospray ionization operated
in positive ion scanning by multi-reaction monitoring mode. The ion pairs for quantitative analysis were m/z 603.2—101.2
(polymyxin B1) , m/z 595.7—101.1 (polymyxin B2) and m/z 578.5—101.1 (internal standard). The plasma concentration of
polymyxin B in 79 critically ill patients was measured by the above method, the occurrence of acute renal injury (AKI) was
recorded and the relationship of polymyxin B concentration in plasma with AKI was analyzed. RESULTS The linear ranges of
polymyxin B1 and polymyxin B2 were 200-20 000, 50-5 000 ng/mL (#>0.995), and the lower limits of quantification were 200
and 50 ng/mL, respectively. RSDs of intra-day and inter-day precision tests were not higher than 12.06%, the average extraction
recovery was 103.04%-117.44%, and RSDs of matrix effect test and stability test were all not higher than 7.42%. Steady state
trough and peak plasma concentration were (2.54+2.52) and (8.17%5.20) mg/L for 79 clinical patients using polymyxin B.
Eighteen patients out of 27 included patients developed AKI, with an incidence of 66.67%. The peak concentration of polymyxin B
of patients without AKI was significantly lower than that of patients with AKI (P<<0.05), but there was no significant difference in
the trough concentration between two groups (P>0.05). CONCLUSIONS The established UPLC-MS/MS has the advantages of
simple operation and high sensitivity, and can be used to monitor the plasma concentration of polymyxin B in patients. The
occurrence of AKI is correlated with the peak concentration of polymyxin B.

KEYWORDS polymyxin B; UPLC-MS/MS; plasma concentration; acute renal injury
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BEPEFIA R BRI Ao A A g, R B o 2 2R 20 )
(PRRFE ) AL — = AR IR AR A IR, 1% 2 8
B ITAER, 22 E I 24 A 2 TR TR R YL Y B IR
E R A BRPE i AR, T L % BT A Tt ik 7
I R 22 QPR R ) B R A ITE R ) 2 R = 2
25y R 2 B R AL, IE R 1 22 i 24 4 2 [
PERERGRY T I I — 1B B
I RSB 7R, 2/ R IR WA R

N ELHE B R AR L, U R o R UL, R
PRy 2 B 451407 (acute renal injury, AKD™, A XCHE RS
ALY 2R TR B S T TR 1Y) e/ NI RTVR B (mini-
mum inhibitory concentration, MIC) <2 mg/L i}, Z2 % &
F B AR A I 259 FE N R4 AE 2~4 mg/L™" ARSMILE
SEYSRIN, Z R R 2 5 I 2 IR B R0 1l 24k
F"‘F%Tﬁ%ﬂﬂﬁrﬂ?ﬁimﬁiﬁ?ﬂﬁ@ [F] Fsf fﬁ%%iﬂii?

RIT IR E Z2 O BRI B ROA T Tk

TRIT LI Iﬁtﬁ{’ﬁfhﬂﬁftPﬁﬁquﬁ%”k{ﬂ'
(therapeutlc drug monitoring, TDM) .45 JC A A ZEM
1o WA 0 - AR IE T % (ultra performance liquid
chromatography-tandem mass spectrometry, UPLC-MS/
MS) A LU E B8 7 X ENE S0 % &, AA LR
PESR R AR S B A, R I K TDM Y “ G A", A
B 5% 40 % J UPLC-MC/MC i 5 A 3% b 22 25 B %
B1 F1 B2 (1ML 245 4% B, [l isf >R FH iz i i 4232 Z /A R
BiAYT Y EURE B ARSI U, LSBT FH 2470 2
24548 BE i o3 AR 16 O, 0025 PR I 259K B2 5 AKT & 2R
PR DG, BTE MG IR &% 2 28 it 5%

1 ##
1.1 FENE

AHIRSE BT 2 EAL AR AL 4G LC-30 AD AU = 20w A
3% 4% ( H 7k Shimadzu 237 ) ,AB SCIEX Qtrap 5500 %!
= PUBAT RIS (35 [ AB Sciex 23 H ) | Biofuge
primo R AUILIR 5.0 #1 (3€ [E Thermo Fisher Scientific 2
A]) \Milli-Q plus %Y 4l 7K 4 ( 2% [ Millipore 23 & ) |
GENIUS 23l iR ) s (2 [E IKA A F] ) \BP211DD AIHL
TRV (#5[= Sartorius A 7] ) 45
1.2 FEHBS5EF

Z Fh W & BL X 5y (4t 5 PO37-01BL, 4l J
93.431%) . Z 3/ % B2 X B i (4L 5 P039-01, 4l i
92.757%) 2% K E2 X HR 5 (AR, L5 POS6E2, 4l
92.2949% ) ¥ [ £ [ TOKU-E A7) ; 0 R 8 £,
Tkl , = LIRN A HT Al KO A .
1.3 =HIm#E

faERRE 25 P P B 2 7 s R —
MR,

2 FHEEHER

2.1 ‘ESRESY

2.1.1 a4k LI BEH Ci (2.1 mmX50 mm, 1.7
wm) A AR, LK (5 0.19% BR) ik shil A 26 (%

B Jes < e i

TEZD; 2023455 34 555 6 ]

0.1% W R ) J i Bl AH B #4746 B PRI (0.01~1.0 min,
10%B; 1.0~2.0 min, 10%B—70%B; 2.0~3.0 min,
70%B—90%B; 3.0~3.1 min, 90%B—10%B; 3.1~5.0
min, 10%B) ; Jit# 4y 0.5 mL/min; #1440 °C; B shik#:
FHREE A 4 °Cs HEFE RN 10 ML
2.1.2 Bk & SR JH ML 55 B F I (electrospray
ionization, ESI) L1 £ J5z 7 W il (multl—reaction monitoring,
MRM) AT IE B 47948 5 25 -5 R 5 500 V5 5
YRR E R 550 °C 5 FH T 1 20 BT 19 55 5% 0 31 R m/z
603.2—101.2( Z %% % B1) .m/z 595.7—101.1 (Z &
£ B2) .m/z 578.5—~101.1 (N#r) ; ZFH % B1.B2 M
PR 5 R 433 116.0.120.0,.106.2 V, filf 48 fE 54
Sk 36.3.36.0.34.1 eV, ZZ % B1.B2 Fl A bR 1 it
TEE L L,

32%10°4 1 sors
3.0X10°
2.8X10° s
2.6X10°
24X10°
2.2%10°
2.0X10°
18X 10°
16 >< 106 8032,
14X 10°
12X 10° 2 aps
10X 10° e
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6.0X10° 1200 1eaz |21
1.0X10° L s

b 5 9
| b g b
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5.5%10° ar
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5.0X10" {4 T e h
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C. W%
Bl ZFEZB1.B2HAIRHIRILEE
22 BEHEHIE
2.2.1 XTSI HERIZEZER R BL.B2 XIS,
G3IH 0.2% W BRI IR T E2S  il13 2 7 % B1 B2
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SR 424 1.00 mg/mL A A — o BRIV
222 NI TAEMR AEZEPRECN PR & H0.29% H
PRV W T e 25, A5 AR TR B R 1.00 mg/mL 1%
it 25 5 B 1 R £ WGE 1, 1 0.2% P BRI TR R,
3BT E e 5 M 5 000 ng/mL A AR TAEWR .
2.2.3 Ao I 2R L ORE SRR 4 AR 2.2,
TR 4% B — Xt BE S IATR, FH 0.2% FP RV WORG F: , thlF5 22
Zh 2 B1JE R4 518 5,00, 10.0.,25.0,50.0., 100,
250,500 mg/L I £ % I R B2 51 & Wk JE 43 51 4 1.25,
2.50.6.25.12.5.25.0.62.5 125 mg/L FIFRIER5IAW, LA
K Z R B £ e 43 51 o4 5,00, 10.0,50.0., 400
mg/L A2 Zb 1 & B2 i W B 3 1 1.25.2.50,12.5,
100 mg/L A RV TR . B L I b o 28 90 18 00 R I 42
W 20 pL, MLAZS I 480 L, §il15 2 55w 2 B1 fi &
W 4353124 200,400, 1 0002 0004 000,10 000,20 000
ng/mL Fl 2 % & & B2 Jit &t ¥k & 43 51 24 50,100, 250,
500.1 000.2 500.5 000 ng/mL [ 22 71 b7 fth £k ifn 2% k¢
i, DL Z BT R BL B & W 43 512 200,400.2 000,
16 000 ng/mL 12 % B8 2 B2 i 1 ¥ 5 43 31 b 50,100
500 .4 000 ng/mL ) 4 I HEAE i o
2.3  IM#RHERTSIESE

Bl 2% # i 200 L, imA “2.2.27 30 N R T AR
20 WL, INA 5% = @& LR W 150 wL, 121 2 min, LA
15 000 r/min #.C> 20 min, BV 120 wL, ILAIK (5
0.5% W% ) 360 WL Fir ke, FRXIEA] 2 min, LA 15 000 r/min
B0 5 min, BT AR E .
24 FHEFER

2 11 2020 4F R € 24 ) (DU ) 38 U] 90127 %6f
IrER R IRE Gtk R i TR KGR R AR
FEPE IR LR A T IR IE
241 LIEMHEELE 6 AR R 2 [ I3 200

wL, A 0.2% B BRI (AN 3 R ) 20 pL, $5“2.37 T F
“INA 5% = LTREW 150 pL------ B V#4175

Fi 217 U Al S5 A R RE S B, sk B BT (K 2A) o
B2.2.3" T R GBRIERRZR I 2K FE i 200 pL(ZREE
B1.B2 Jii & He J& 351 K 200,50 ng/mL) , 4% “2.3" 3 | J7
PALBR)E P 2.7 TR R AR RE AT L i R (i
I (FE 2B) o WU 405 25 1 Je A IR &, 43l 422 2.3
T Dy pe b B 2.1 IR A 4 A SRR AT i
sEEIEE (E 2C E 2D) . 255 R, 23 H % B1.B2 fl
PR - BA B[R] 351 240 8 2.7 min , AS ISR IE 923 1 1l 25 78
o0 i3 B ESF ) B 30T X5 JE T PIe e+ B0, 2R BAAE L3RG
MEAET 25 A3 s N TR R T3 2 3w %
B1.B2 M ARAGINE , 77 vk Jm e R AF , FF & A A i
SE AT HTERR,

2.4.2 YRR RMER TREE B 2.2.3"0 F £5
FRvfE 2R 2R S #52.3 " R vk 3 |, Fdk .17
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TH A 25 A SRR 43T, 0 ST R . AR AR 43 )
SR MR A AR (o) DU 535 P v 1 e T AR LB
YARKR (y) , R A /N — Tk (R R B0H x5 b4 T
ST, R ER, ZFREBLRIET RN y=
0.000 783x—0.009 61 (=0.997 8) , ¥ Il 5 5+ vk J3 %) £k
PE 38 FEl 2 200~20 000 ng/mL, 5E & K B 4 200 ng/mL;
Z T E B2 1Y 813 )5 FE Ky y=0.001 96x+0.010 1 (=
0.995 6) , i o 2 e P 9 2 9 il ok 50~5 000 ng/mL,
FE TR 50 ng/mL,

2.4.3 WEESHEMREIRE H2.2370 FEm R
i e (2 25 2= B1 B2 JiT it Wk B 43 %1 4 200,50
ng/mL) FIIK A | B R B (2 RE A R BL Tt vk 4
W4 400, 2 000, 16 000 ng/mL, B2 & 100, 500, 4 000
ng/mL, T [F]) A BTH ML A, 45 Bk B P47 5 0, 3%
“2.37T R VAN B PR 2.1 TR R I A A R 4y
M, 2548 H R 5 5 e 3 d, B4 H RS % % .
N S S Ak g P O A R AT LR, AR X 1R
2% (relative error, RE) ZEXUERGE . 45 BN, 28
ZBlIHWN(n=5) HH(n=15)45% 1 RSD ¥ 55
F7.21%,RE } —8.30%~3.38%; ZFH % B2 H N (n=
5). H 8] (n=15) 45 % & iy RSD ¥J A 75 T 12.06% , RE
K —10.88%~—1.20%., 45HEWNFE1,

2.4.4 FREURCR B2.2.3" 0 MK L R R E
SRR 2R &, 45 T B VR S A T 5 00, #462.37 T N 7 vk
AbPRJE P 2.1 T A I A5 A R ST, 1 SR TR AR
(4). 53BN 452,37 5 F Jr b B O n AR )
Je WA s VB T, I — 2 T VR B Y 2 5
PR BL B2 X IR S VRO AR TARR, foff fe 2 ot e vk B
A3 A R R A IR X N 4 I
BESAT 540, 442,17 TR A I A% A HERE A BT, 1 SR U THT
FUB) o 2 F 2SR R R SOR = 4/B X
100%. 45 R, ZF W BL.B2 i34 BUfioR
4394 103.04%~111.45% . 111.73%~117.44% ,RSD
ANET10.45%(n=5), ZEFILFE2,

2.4.5  FEFHN A3 AIBOR R IR ZS FiK 200 L,
F5242.37 I N T IRANEE ORI AR & , B ERAE R as A
ST, A — 2 Jo i e B () 23 A 2 BL B2 X IR S TR
FPIbR T AR, foff 5 2 50 o R 38 43 ) S5 11 s Jo o vk
JCHA LA i X I 45 O B Ve B A T 5 0y, 62,17 T A
W ZEAFHERE AT, SR AL (C) o 5345 “2.2.3" 51 F )
1 0.29% W RV WO AR 2 A M 2K il 285 R I vk 7
XN Y 22 26 B R B B2 X R LA RN N AR T AR, 1%
“2.17 TR A S5 A AR AT IE SRR AL(D) o # R K
T Z 5K BL B2 F AR 3L RN R« FE AU
B TF=C/DX100%, PIZEHZE Bl .B2 5 M bR FAL
Jof R B4 B ABLAE S N AR U — A 6 s s R 7. 2525
7, ZF R R B1 B2 ARIH— LI FTR0 K7 A9 RSD 1
ANET 1.42%(n=5), G558 NF2,

thEZG B 2023445 34 545 6 1)



miz 603.2—101.2

intensity/cps

miz595.7—101.1

miz 578.5—101.1
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intensity/cps
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005 162

} AWV
0 05 1.0 15 20 25 3.0 35 4.0 45

0 05 1.0 1.5 20 25 3.0 35 4.0 45

04
0 05 1.0 1.5 20 25 3.0 3.5 4.0 45

t/min t/min t/min
AR
m/z 603.2—101.2 m/z 595.7—101.1 m/z 578.5—101.1
2.714 2.70 2.69
1 — 2000 3.5X 10" PR
3000 ZHIHEBL 1800 o 10 EZ 1 Ex
. 1 600 :
2500
" 2 1400 2 2.5X10'
f=" o
52000 5 1200 3 20%10°
£ 1500 Z 1000 Z ‘
z 5 800 g L5x10
o = =1
£ 1000 E 600 £ 1ox10°
400
500 9200 5000
04 0+ 0+
0 05 1.0 15 20 25 30 35 40 45 0 05 1.0 15 20 25 3.0 35 40 45 0 05 1.0 1.5 20 25 30 35 4.0 45
t/min t/min #/min
B. Z%l# % B1(200 ng/mL)+Z 3 % B2(50 ng/mL )+ 45 (5 000 ng/mL)
m/z 603.2—101.2 m/z 595.7—101.1 m/z 578.5—~101.1
273 269 2.66
}éiig ZHi%BL 4000 L% B2 35X10" SRR E
9000 3500 3.0X10°
2 gggg 5 3000 2 2.5%10'
= 6000 32 2500 3 20X10°
Z 5000 Z 2000 z :
2 4000 5 1500 § 15X 10
= 3000 E £ 1.0X10'
5000 1000
1000 500 5000 28t
0 0! 0l A
0 05 1.0 15 20 25 30 35 4.0 45 0 05 1.0 15 20 25 30 35 40 45 0 05 1.0 15 2.0 25 3.0 35 4.0 45
#/min #/min #/min
C. 25 2HT (AR L)
m/z 603.2—101.2 m/z 595.7—101.1 m/z 578.5—101.1
273 2,69 2.69
1.4X10° - " P
1o ZHHH BL 6.0X 10° EZ L EN:¥ 3.5% 10" LENHE2
A g 5.0%10° 3.0X10°
g 1.0%10 2 4 ox10 2 2.5%10'
S 80X10' on 3 20%10°
'z £ X 10 a4
£ 6.0x10' z 3.0x10 Z 15%10
£ 40X10' z 2.0X10* E 1L0X10'
2.0X10' 1.0X10* 5000
0+ 0+ 04
0 05 1.0 15 20 25 3.0 35 40 45 0 05 1.0 15 20 25 3.0 35 40 45 0 05 1.0 15 20 25 3.0 35 40 45
t/min t/min t/min

D. 45245 5 (VR )
2 ZHEZBL.B2HHNERAEE MRM E

x1 ZHERBINMB2HBEEESEBEREER

Al (n=5) Hil(n=15)

BRI — ) M=)
5 ﬁﬁﬁg TWREKE BEE fE  WEERE REE U
; (ngnl)  RSDE% % (ngnl)  RSDG% %

LREEBI 200 2034011476 720 170
400 BAA0EBI 602 -390
2000 18340057570 413 830
16000 1654000452726 319 338
SHEER 50 46204557 1206 —7.60
100 8990£692 770 —10.10
500 4662041252 269 —6.76
4000 395200+11323 287 —120 3SUBEITNG  4sd —47

1928741330 690 —3.57
IBA0L2LSS 5T —6.65
1886.672106.75  5.66  —5.67
15800.00£77828 493 —125
4456437 981 —10.88
90.99£5.45 599 =901
4588012011 438 824

2.4.6 FaEPEEEL H 223" TR kAR
R (8 AR LR L 25 BRI B P AT 3 43, 40l T R
JiCE 24 h BEFERS (4 °C)iCE 27 h R BE R (—70 °C~
)3 UK —T70 CCHUE 38 dJi , # 2.3 11 F )5 i Ab L,
THHE 217 R A S5 AR S BT , B 48 PR AR 25 B

TEZD; 2023455 34 555 6 ]

R2 ZFEEBLNB2 AR Y RINE SR 1

Z£R(n=5)
P o

WS BRI gal) %ﬁm“m = i E‘f%fﬁ“m;’l)%
SRR 400 105394795 754 109614814 74

2000 1114549381 8.80

16000 103041354 34 10957£443 405
SHHEB 100 114014698 6.13 114812771 671

500 174441227 1045

4000 L7333 2% 105724388 367
Wi 5000 10778£1285 1192

BRI M . S EIR , SRR E_ EARRE AT
HfaEME B RSD A E T 7.29%.,

2.5 IR A

2.5.1 HAASHBRARE AR AR (D)2
WAy 22 A i 24 5 22 [ B Ry s (2) R Z R R K B
BITF VRRAZ 2k, a2 dE 4RI H T ARSI
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e E  (3) S IR K OB M R E . HEbR
W F N AT A S INA T EAT I O

2.5.2  FERLRIE  WedE 2021 457 H —2022 4E 9 H B
TE R KA — M8 s B A 1Y 52 Z2 30 A B #R K
T 79 191 Z2 F i 2 4 24 ER R R R e T AR, L
Pk 61 45 Ak 18 5], 4F 45 (54.04 +19.92) % . A7
AP B F A 2 D4 H A LS o (A)
KY2021064,

2.5.3  FHZYIENL Ay RS EE R R 2
W EREB( LW LA —A GG RA R, E 2T
H31022631, #UA% 50 J3 B3 ) (1) 2 54 50 .75, 100 J7
PN, ql2 h, BRIKIEE . FRERE 2k R RS , T
YR 4 2510 RO ZI RN 25 24 J B 20 43 )R AR R R bk a2
2mL, & T & R0 R pr e, Lh 3 500 r/min 250>
5 min, B EJZ 3%, & T EPE T, T —170 °CIRAF, % .
WM A i, 422,37 W N RS, FRR 2.1 T A
W S A ERE 3BT, T SR TR BRI AR 4f Bl A 7 b o il e 5
BFEMBEPZFEEBMA EIRE . ZFEE BRI
i g = (L Bh 0 £ BL L 25Uk /2 B A K B1 EE /R
FE+Z R R B2 Il 25 Wk B/ 2 BT 3= B2 BE /R T ) X 2
B E B BRI . 45 RBR, OB E LR
B (4% WM FE Sy ) (2.54 £ 2.52) (8.17 £ 5.20 )mg/L.,
ERILFE 3,

x3 ARFIESZHEZBHMZAREKRNER

fi B A (v£5)/(mglL) IS (v£5)/(mg/L)
17 S0 2484256 657418
u 5K 2084203 835673
38 10077 2854277 87744

254 AKIVFHY R EE R EEIEZZ M EB
TRIT T EAFAE B IS REAS 4, WO i R FR ey AT
B AKL Y83« (1) 352 Z 7R 2R BIRYT I /Nekig ot
% >80 mL/min; (2)4F#8 > 18 % ; (3) (Bt i) 4 T 2
B HE ;1% 96 JT (continuous renal replacement therapy,
CRRT) ., AKIRAMIFNARHELNT < (1) il LA K
48 h 341 =26.5 wmol/L; (2)7 d PN I I AILEF 7K -3 i 2]
FELAE Y 1.5 45 S LA I (3) B/ JR /N T 0.5 mL/kg
JF HiFLoia 6 b,

HAfE ERArRiE, 79 B, 27 Bl A A AKTIEAY
ZER R X 27T BB E A 184 8K (66.67% ) kA=
T AKI. 227 &4 AKL 70 AKTA (18 f4]) 5 K K
AKIZH(9]) . R SPSS 25.0 # /14 %F Wi 2H i 5 £ Bh
E B4 IGUR EARIN 25 B 71T Mann-Whitney U K56,
KB K HE @=0.05, Z53ER, KA AKTHBES
g e B 353 S (1.06 £ 0.69) | (3.91 +£2.59) mg/mL, AKI
ZH AR AT VR B 43 i ol (1.94 £ 1.52) L (7.09+3.71)
mg/L; A& & A AKT 20 B & 7 6k FE i 25 K T AKT 4
(P=0.023) , 1 IR E A IR % L3 22 R G i
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X (P=0.067), X AKI AL 5L EH R B K
BB A, g5 R LA 3,

8 20 = |;l
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