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CiRE - —KRERR
LC-MS/MSiEEE ST AMiE
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[BE] BH I &R G RS (LC-MS/MS) AT AL
ZHWER B(PB) BIKEENE . & MEFE R E,(PEOIMERNIR, N (5 0.1% R )
UUIEHE AL BRE f o SR Hypersil GOLD™ Cq (B35 E 17 (3% 404 . Bt A 4 0.1%
Wz - 7K, JishA B et i, BEREVERE; Wi 0.4 mL - min™', YFFEE: 2 pL, S0
33 min, #Fif: 40°C. RAZ R, s B e B R T e s o . 8
BB X498 miz 402.10 > 101.10 (PB,) , m/z 397.45 > 101.10 (PB,) , m/z 578.50 >
101.10 (PE,) . Z&8 AIfLiE + PB, £ 22~15000 ng * mL™', PB, {E 5~1 700 ng + mL™" & [l
WL R BAF, HISERBIIKT 0.999 0, PB, Al PB, (15 & TR0 22, Sng - mL7,
PB, (R EE A 95.98%~104.60%, PB, BIMERA N 98.11%~105.59%; kPN FIHIL[AIRG 25 2 11
RSD ¥J/NF 15%. PB, 1 PB, BYFEHLEIS R 535108 97.26%~103.31% F1 95.81%~101.22%;
BE TR 43 B R 96.52%~109.54% Fi1 93.29%~109.95%. K i Fa 5 P 36 1Y RSD ¥ /N T
15%. WA 7 i 005 1) 6 & V-3 AUC, Ly, F (72.85£17.87) mg - h - L. &g &
SN E AL Y PB R EE (1) LC-MS/MS J7 kAT G AE I REAK I 43 B A 2K, 3 F Tl IR
- PB i 24k BEAGI
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[ Abstract]) Objective To develop a simple and sensitive LC-MS/MS method for
the determination of polymyxin B in human serum. Methods Polymyxin E, was used as
an internal standard and acetonitrile (0.1% formic acid) was used for protein precipitation.
Chromatographic separation was performed on a Hypersil GOLD™ C,, column. Mobile
phase A was 0.1% formic acid in water, and mobile phase B was methanol. The flow rate was
0.4 mL-min", with gradient elution. The column temperature was 40°C. The injection volume
was 2 puL and the analysis time was 3.3 min. Multiple reaction monitoring and electrospray
ion source positive ion mode were applied for quantitative analysis. The quantitative
analysis ion pairs were m/z 402.10>101.10 (polymyxin B,), m/z 397.45>101.10 (polymyxin
B,), m/z 578.50>101.10 (polymyxin E,). Results The linear relationship of polymyxin B,
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was at 22-15 000 ng-mL" and B, was at 5-1 700 ng-mL" in human serum, which achieved

excellent linearity, and the correlation coefficient was higher than 0.999 0. The lower limit

of quantification of polymyxin B, and B, were 22 ng:-mL" and 5 ng-mL", respectively. The

accuracies were 95.98%-104.60% for polymyxin B;, 98.11%-105.59% for polymyxin B,,

respectively. The RSDs of intra- and inter-day precision were less than 15%. The recoveries
of polymyxin B, and B, were 97.26%-103.31% and 95.81%-101.22%, respectively, and the
matrix effects were 96.52%-109.54% and 93.29%-109.95%, respectively. The RSDs of the
samples were all less than 15%. The mean AUC, ,,, was (72.85+17.87) mg-h-L" in six patients.

Conclusion The established LC-MS/MS method for determining polymyxin B in human

serum meets the requirements of biological sample analysis. It is suitable for determining

polymyxin B in human serum.

[Keywords ] Polymyxin B; LC-MS/MS; Blood drug concentration

ZF# % B (polymyxin B, PB) J2—FiH ¥t
BT = BRI EE 20 b 2B 28, B TR YT S 22 B
MR 5 ARG Y PB BT L AR B R A
PR B /NE R FE A RRAE 1 B i DL S DB S8 R
IFIR I AR A S 2 Bk ), R 20 4D 60 4F
5, IRAZE A P HA 20 tad 90 448
DK, BEE T Z 250 M B R B . B2 A ST
PEFIA R S S AR B 5 R B H 25 AT, TR
B X 3k S i 22 245 8 22 P TR 18T TR I 24 14 17 O
T, PBAENEG—HEBLWEFIGHY, BiL
2 YRR B R B RS 1R T R 22— P,

PB BAR R B R, A THcA & A
WIF LR, HAE NI 25 3 2R IR IR 1A 58
S I TR PB KR R E I R AL
MR EZER R, R T kSR R b ik,
ZA E PRV R AR L IR kAl 1 [ Bl 4
P, HERE PBAERAAS R 24 h Y I 24 vk B — B ]
M2k P (AUC gay,) 4 50~100mg « h = 17,
YT 259 n) Bhr P AR ESHE (Cy )
N 2~4mg - Lo FREEXATER, &5
SUEBH R AR AR, BRI W EEAE T
F PB IR YT I HEAT A% 1) 25 9 e B W . PB 11y
FERW I EZEE K B, (polymyxin B, PB,) flZ£
Fi % B, (polymyxin By, PB,) , ZHBIKSH1Y
85%", PB Vi i Wil == ZL 00 F X 31X P b R Sy
WREE R E . BHAET PB 1Mo B A YA
= RO AR 3% (HPLC ) ¥5 . WA €51 B 10C T 3%

(LC-MS/MS) ¥, W2 @1 (TLC) MRy
MOk aE, BRI YA A B R Y 2 AR R aE
P, (HARYE PBIRYT 25 W M 4 AL O HERE,
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LC-MS/MS & Al i ik o KIF R
HEZME TS EY NP, &R ERE,

H AT PB 2 5 5 00 ] TR 80R (i 5 Bk AR 45
AW B HETE A I LC-MS/MS J7 A7 e K 7
FISZ PR FERTENK | ZmS i PB 5k P 25 n)

N T A IR R, ARBFZEE T LC-MS/MS
AT AL, S T —FpEE b R A
FENIMH PB MR BE ATk, M FIGIRIEAT PB 1M 2Y
W B W S 25 B2 aY, AR g T, SEIG
HFHZY .

1 B 5KE

1.1 {UE§

LCMS-8050CL — i PU % #T i AL &2 48 ( H
RIBEAT) 3 TCL-16 K & .0 L. L530
BLDAL CHIRTMACSE I AR R A BR AT ) 5
Clever-S 2K [ TE GG ( L) AFRAF ;
KQS5200E HUEE 75 il i ey (B IL&F S/ (U
BRANE ) 5 AUWI2D HL T4 R ( HA S HEA
Al 5 MIX=2500 £ ARTE S (1 5w s #
HAEBRAR) .

1.2 k7%

PB #5 #fE an (0 % K TRC 28w, 2 Ji:
95%; PB, ¥ & 73.4%, PB, &1 9%, #It 5. 19-
JPO-184-1) ; ZH# W & E, b UE & ( polymyxin
E,, PE,, ¥ HE LGC A+, #it*5: 1087078, 4l
J& 89.0%); HEE ((Ai%ali, Thermo 23w, L5
22045156 ) 5 ZNE (Thermo A ], {aifal, #5
22035335) ; WR (E/RAF, @ik, it
70767118 ) . FB4li/KH Clever—S #HZIKHLHITE
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2 HEEHER

2.1 ‘iESREEG

LC-MS/MS 3 #7E LCMS-8050CL & 4t b it17
( HARBHAT) o (35 Hypersil GOLD™ Cq
(30 mm x 2.1 mm, 3 um) , FiE: 40°C; B2 uL
FE 5 A LC30A UPLC R4t WA A R 0.1%
R - 7K, Wish#l B R4 EEL; LA 0.4 mL + min™
FR) I T PR TBG JE BEE : 10%B (0.1 min ) —50%B
(0.3 min ) —=100%B ( 0.5 min ) —100%B ( 1.0 min )
—50%B (1.5 min) —10%B (1.7 min) ; 43 #r
BF[E] 4 3.3 mine SR HLWI%5 &5 18 (ESL) , IF
B, ZRBEI (MRM ) A 7 sy
Mo 45 B 138 18 AU R A9 Rl F R W0 R . PB,:
m/z 402.10 > 101.10, #lf ¥ H & =31 V; PB,:
m/z 397.45 > 101.10, fffEHE 26 V; PE,: m/z
578.50 > 101.10, fili4# L -30 Vo #Eab o ik
AU TR OEE  FARME3 L min, J#k
S 10L - min”', FHEAW A 0L - min™',
% R 300°C, DLR 250 °C, 2K A A8 iR %
400°C . LT HLIE R 4.0 KV, K g8 H1 R 1.94 KV,
2.2 IRAEREINGIEARE

i %5 FRIGE 5 PB I T8 4K A g i vk
JEA 1 mg - mL™ B 6f 5 W, BOE 2 % 4 T
4l 7K i B i PB, ¥R BE Ol 220, 2 200, 6 800,
17 000, 36000, 74000, 150000 ng - mL™" F1 PB,
W B k50, 240, 780, 2 000, 4 000, 8 500,
17 000 ng * mL™" MIARHERGART . —80ChEfr .

BUEEWE N 1 mg - mL™" [ 50 R 4l Kk
Tl PB, HeEE S 600, 29 000, 120 000 ng * mL.™
F1 PB, HeFE Ky 150, 3 300, 14 000 ng * mL™" AY 5
it . —80 CHELEE .

WL 20 L ARifERE A I TR IEE T, A
180 uL 25 I, P-7% 1 min, BCHDS S PB, i
JE 4y 9k 22, 220, 680, 1700, 3 600, 7 400,
15 000 ng * mL™" F1 & PB, ¥ B 43 %~ 5, 24,
78, 200, 400, 850, 1700 ng - mL™" bR 2%
FEdh o X T BTG A8 WA T IR RE B A VR TE ) Bl 7%
PB, #7350 60, 2900, 12 000 ng + mL™ FlIé
PB, Y2351 15, 330, 1400 ng - mL™ 4 BT 45
Ko
2.3 NirARIEE

5 % BRI PE, 38 2 7 1 /K A e il ik B2 Sk
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1 mg - mL™ PORERIR . HUG 28 TR 1 FH /K o
50 pg - mL™ INFRE . 80 CAEAf# -
2.4 IMiEXRE

A S i R A v g BE B AR 3 B 4%
fewE FRHHEES: IGRHE [2022084]) , FrfiaZ
RE B EE MG E . R FEAE H 2K
b B B R IR A (RHZY, 2 I )
FTER 55 2 B R T PB YA YT A EAE AR
T, RETHERAEESE T, B0 (1940xg)
10 min Ji5, BCEIEMB -80 CIATER T .
2.5 MiFHmMALIE

KB I 40 L M35 T 1.5 mL R,
FEANA 10 pL WAR W, 55 IA 120 pL 2 JiF
(0.1% HR ) #HATEAVIE. #=¥% 1 min J5IKIEE
DHFLE L (20120 xg, 4°C) 8 min, WZHL 150 pL
WO A 96 FL AR Hr, R0 (2200 xg)
1 min, EHLEEFTHT, BRHEFE 2 pL,
2.6 FHEFWIE
261 ArEWMEAFTE TR

B 9227 TR HI4 PB, Fl PB, Anifi th £ bt
andZ R 92,57 IR ki AT AR EE BT, DA
W AR AR PR, TR L AR, AL (=
UX?) d5e /N 3Rk E AT £k 1k TR E 4 B, )
4 B PB, F1 PB, #5 #E i & 7 & 43 B ol Y=
5.847x 107*°X-8.115x 107> (r=0.999 8 ) , Y=
1.223 x 107°X+4.958 x 10~ (=0.999 1) , %M PB,
F1 PB, FERRIE RN Mk B R ]y etk R 4f o

E R PRGE O E M (SIN) B E. Y
SIN = 3 B} A B, 4 SIN = 10 B Al 4E N & &
TBR. PB, A1 PB, 1y i B R0k 22 (21.76 +
2.69) ng+mL™" A5 (5.23+0.54) ng* mL™",
2.6.2 EHESAEEE

Filg 227 WUF IR ECHIL. B o =4
SR B SRR A, R VREE DA S TA TR
6 1y, PR “2.57 TR kA EE BRI
HELEME 3 d, FBEAL . HERESRE (A
[ FRIBAE x 100% ) FIRGREE (AnifE2s / IFS{E 54
8 x100% ) . 255 PB, AL PN RN [a] dE 0 2
95.98%~104.60%; PB, [t P AL [a] o w5 Ky
98.11%~105.59%. WL3& 1. FHt Py AL 1] (oRG 25
(RSD) Mi¥/NF 15%, WeWaRESIERNAE + 15%
ZIAA G Y w3 e S e
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F1 PB,AIPBHIHit A, #LEERERIEZE

Table 1. Intra— and inter—day accuracy and precision of PB, and PB,

‘ H#HEA (n=6) kil (n=18)
‘ PG — — — —
Gy : P HERRE R (RSD) ¥E EBIE K (RSD)
(ng - mL™) . |

(ng+mL™) (%) (%) (ng+mL™) (%) (%)

PB, 60 60.62 97.53 3.29 60.95 99.76 291

2900 2792.41 95.98 5.53 2 804.85 96.41 478

12 000 12 679.30 104.60 2.07 12 503.59 103.15 4.06

PB, 15 15.47 103.66 7.39 15.99 101.15 8.50

330 339.09 102.39 2.03 324.93 98.11 4.68

1400 1457.07 105.59 3.11 1434.36 103.95 2.75

2.63 FIEIKEFL TR
e <227 3R i £ () PB, A PB, fIK. .
R B R BT, RV EEEATIR 6 0y, TR IR
“2.57 TN T RE S HEAT AL PR IS B ML AT,
55 PB, py W& AL A, FI PB, YU TR FY B, 55 HL
ANERMY T2 A E, HO (7 0.1% H
iz ) HATEARDE, ZEN EERTRNGE
B 227 I0F il £ /9 PB, FI PB, 1Y i
Ptk £ W, TC ) A PB, W& 43 A 60, 2 900,
12 000 ng + mL™" Al PB, ¥ FF 4 Jll 4 15, 330,
1400 ng » mL™" BYFE A, mFE S HOIA 10 pl
ARSI, BV B P RE AT R 6 0, IR
e ALK, o B A5 2] PB, B 06 1AL A, A
PB, HYUETETFY Byo AN 5 DN 0T A9 25 11 LY
e BB 4l Ak, HAHE B A, BB, X Y AR 5 Ab

PO b AT HAE, 45 2] PB, AN PB, [ I TH A,
Ml Bso AJ/A, F1 B)/B, 43 5l Jy PB, Fll PB, (1 £ Bt
[B] i 3R, AJ/A, Fil B,/B, 43 % & PB, 11 PB, [ %t
JERLN . 45 5 PB, 1 PB, (9 41 B[] 0 % 43 1) 4
97.26%~103.31% F11 95.81%~101.22%; K& J&i %% i
71 9 R 96.52%~109.54% F11 93.29%~109.95%. U,
2, FEHURISCR AL BN, RSD BN /N 15%
A RWNZIT AT G HEYIFEA T 20K
2.6.4 &R

ME 6 I AFERIE A2 g (A SR
FT, AHIINFR) o T BRAY A DL A
BE G5 30 min B LIS FE S RIEAL 00 LR
Peo £ ML RE S 4R IR “2.5” TR gkt Ar 4b
, SR LE 1. PB, PR ETE 2978 1.75 min,
PB, M5 BRI 29K 1.67 min, WIFR PE, [ EE

%<2 PB,fAPB,RIiZEX B R FNE R ( n=6 )

Table 2. Extraction recovery and matrix effect of PB, and PB, (n=6)

3% HHEMH (ng - mL™) FEREMCE (% ) RSD (%) FEREN (% ) RSD (%)
PB, 60 101.06 6.41 96.52 2.23
2900 97.26 7.92 109.54 2.84
12 000 103.31 6.32 109.25 1.50
PB, 15 95.81 8.11 93.29 5.79
330 98.11 7.02 109.95 2.88
1400 101.22 4.41 107.72 3.58
A PB, B PB, ¢ WiR (PE,)
400000 — ZS o000y — L 05000 — 2 L
22 ng *+ mL” ' 5ng* mL” 5ng -+ mL”
00000 | — #2530 min e — B30 min P 2 ng - ml?!
i 2 800001 b — 45245530 min
= e J = 40000 = 200000
100000 } 20000 |
. JL

07 T T T T T T 1 .
00 05 10 15 20 25 30 35 //min

T T T T T T J .
00 05 10 145 20 25 30 35 f/min

T T T T T T 1
00 05 10 15 20 25 30 35 f/min

E1 PB,. PB,. PE,f8i&[#
Figure 1. Chromatograms of PB;, PB,, and PE,
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[E]2°h 1.62 min. 8375 Ok B2 I [a] Y 4 Y  4 7
ToZRWETHE, FRI I NIRRT A X AR B
ST, AR IR R AT
2,65 AEE MK

B “2.2” TR I45 A0 PB, F1 PB, AU BRFERES,
FEANUREE 6 17y, H2ME “2.57 TN A H G vERE
O3HT . HESFEMME R IR FHCE 8 h. A shill#fds 4°C
it 48 h. —80°C/R A ViRl 3 L M —80°C F Tl
30 d R E M. S5 3 i, L AT
(14 I 75 AE S 25K, RSD 15 Bl 4y 0.91%~11.02%
(n=6) , RUIFEMREMERL
2.6.6 kG A

227 TT g5 0 i B IRAE & (PB:
15000 ng * mL™", PB,: 1700 ng* mL™) FlE®R F
FRAES: (PB,: 22ng* mL™', PB,: 5ng-mL™) , %
“2.57 WURTIEIEAT AN S EALO T, AEIERE 1
B i L BRAE 5 T SR 2 R S A T T
SRR 3 B IR, R BRI AR N TE
R HALY 20% ARG TR FLT) 5% (PB,:
7.02%, PB,: 6.26%, PE,: 0.15% ) , f5&E95
Mre SR . A MR R B RS 2, eIk
FE S Z AR AN N ZS AR S I ERE R
2.6.7 EET M

Ry 1A DR AN 5 0 255 SR 1% i ff B FIA 4% B
23 S B e A 50 000, 3 000 ng + mL™ () PB, Fll
PB, iAW, HEME 12 9 A EL B 25 VS e R, $%
B “2.57 TR ik Ab S R B, 4558 PB, Al
PB, IAEE S04 (5197.36 +£293.49 ) ng * mL™!
H1(307.19+23.81 ) ng * mL™', RSD 4334 5.65%
M17.75% (n=6) . PB, Fl PB, % VEAf A 2%
BIFE £ 15% Z ], TRt 4 AR = A ml .
2.7 KRR

TEHL 6 55 =2 I RS I PB (B |
25— AN AT B R, BAS: 50 7 B, L5
2309803 ) YT Y HELAE BT, iy 750
A7, ivd, ql2h, ZRBIFEINL 25 B IR BIRR AR 1Y
WS 25T 30 min, WHTETEEE. A5 0.5,
1, 2, 4, 8, 12h #FATRAE. $2HE 247 “2.57
WU 7k A AT AN B S, R 3 i 56 I
(4 7 35 R AT I 2 v B . 45 2R PB o i
(9.33+£7.62) h, s AZsfh (21.58 £16.67) L,
R A (2.06+£5.02) L-h', ¥ AUC, ., N
(72.85+17.87) mg + h - L', PB, I PB, Ifil 24 ¥

=6)

&3 PB,MIPBAEREFMHTHIRERER (x+s5,n

Table 3. Stability results of PB, and PB, under different conditions (x + s,
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-80 C 30d

MAHE (ng - mL™")

SR URR3U

MAEE (ng - mL™")

4 C 48 h

AE (ng+ mL™")

%18 h

MAHE (ng - mL™")

BN

(ng*mL™")

RSD (%)

RSD (%)

RSD (%)

RSD (%)

272
4.04

58.76 + 1.63
2 744.65 £ 110.80

5.28
3.

60 60.52 +0.04 3.39 59.28 + 1.38 2.29 59.05 £ 1.75

2900

PB,

38

3056.20 +27.91 0.91 2793.91 £94.32

6.20

3083.08 £ 191.02

12 282.40 +249.32 2.03 12 199.12 + 444.20 3.64
10.26

1.78

12 620.90 + 224.51

13 041.21 +208.34 1.60

12 000

2.93
3.94

14.98 + 0.95
311.59+£9.13
1348.16 £ 53.12

8.10
348
4.70

15.03 £ 1.39
336.89 £ 11.73
1370.22 + 64.28

11.02
5.86
1.94

348.80 + 20.44

15.75 +1.54
1410.13 £27.41

00
5.21
1.71

16.10 £ 1.34
354.57 £ 18.47
1419.81 £24.23

15
330
1400
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JEJL R 553 A 323.89~5 971.78 ng + mL™" il 24.58~
807.91 ng * ml"' o BT EE ST A4 5 L RE WS T i HRE I
TH T PB MR BERGIN K . AR I 2 ik BE A R, At
VO T — IR 2GRIE AR EERFE L, B ST 5
S A g We o SR R

3 i

3.1 BIEFHIRE

AN 6] 0 £ 33 K2 X PB 1Y 3 B BOCR A R, 7R
R W 2238 T Waters ACQUITY UPLC Gy
(50 mm x 2.1 mm, 1.7 pm ) , & 375 A% o 2 0
WeRIER S, IR ERHE R IR D HE
T Agilent ZORBAX Eclipse Plus C;g ( 2.1mm x
50 mm, 1.8 um ) . Agilent ZORBAX Hilic Plus
(2.1 mm x50 mm, 1.8 um) . Agilent UHPLC
Guard 3PK (2.1 mm x5 mm, 1.8 pum ) HI Hypersil
GOLD™ C, (30 mm x2.1 mm, 3 um ) , &K
Hypersil GOLD™ G, AHXJ T Ho Al (7 3% A U 20 5 o
X PR ELIJCARIE, ff B I T B N5 . AR iy
BT, AR R B CH . F SRR KAR
H R 4 LI AT TR (0.19%~0.5% ) , il
VKA pH AR TEAT AR 07 (T
JEAERY (L4, JCR RO, Hgtad as 2
S A A I A5, AR s B4 0.19% HTIR —
IKAVE KA o X T A HUAHR SR, 548 T ali iz |
SEONEAIHIEE : N (1: 1, vv) , RILIAET
A AT HUAH RS 21 A R0 Bk L BEAT Hi R
3.2 MIRERE

A5 ) STk 1 R BUAE ARG T B RE A SR P9 AR A
MEIELHG PE, . S 4EEHIK B, F2 &R -PB,.
PB,-1 I PE, %5, AR # A PE,. [H I
15 PB &ML PE, /E NN, HREIRGF %
AR 2R T A0 7 R % R 4 S A T T b 3R
LR LT G A 2 0k . IR O IR R BRik
A HLEFIIIREE 0 RGBT A
i BAERTERR A VLA RDURE. . th T PB 7R
W ILERRE, WIEET 0.1% B RRAE2EH
Wl 28 LA A R HG 18] FEY R 2 B A e Uk
R, K 0.1% WIR - CIEERTIERIRCR L
3.3 [RikFHiEE

PB, . PB, il PE, HJ7E IE & 54T i BT .
AP o B A SRR B T 10
JERS R BRSO, P R AN R A A R T
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DL 8 FXF: PB,: m/z 402.10 > 101.10, -31V;
m/z 402.10 > 120.15, -47 V., PB,: m/z 397.45
> 101.10, -26'V; m/z 397.45 > 74.10, =50 V.,
PE,: m/z 578.50 > 101.10, -30V; m/z 578.50 >
227.2, =30 V. R H s B O 0 B R
i, &G W E X3 & PBy: miz
402.10 > 101.10, -31V; PB,: m/z 397.45 >
101.10, -26 V; PE,: m/z578.50 > 101.10, =30 V
3.4 ImKRMFA

PB JE A 25 4 & i — A~ R PH B T BRI i —
A 38 2o P e B AR KR b 1Y i D R ) i 2
B M 3k ol b A i L [ P LA S AKOR S R
REMS AR U 3t 20 A T K AR K BR8E b, IR et B
VT K (ol i ) LA R DR RN B A% B I A Y
PB (1 T, J 9~11.5 hP", 7 i FE A~ 1 b 9 CL 4
202L-h", VA 12417 PBAEfE & & #
CL N 0.460~0.504 mL * min™" - kg'', V 2}y 0.14~
033L - kg, S BEML, foEERE N
BaTE YRS )| I PR ey N0 - 17 2
JRGLIOR B AR vk B B AR ST R
F| AUC, ., HAr P AL 83.33%, HTfEEiE
BEMMEZERK, IR RS —HELR G2
Al Rg 2 F RO AT BRI s . J1SM T e
i R T BRSNS B SR, IR RS B IR
RIATT B RGERT, X ] BE S BOH X 4> 7 i &
BN AREE BI85 A RSB KR 257 R fin 12
1M HL e FAE B BRI O 320 5 A BT 25 Wy ik
M, ATREAATELS AR AR IS 4, R, 1
A 3 X i HE S8 T R PB I 24 3 B g A7
WA IR, SRR 2
3.5 N

B ST 7 A LC-MS/MS #: 2853 42 T 36 iF
S T AR AT DL RS O R i v i
BT, RIS IR, B TR R AR (PB:
22 ng - mL™", PB,: S5ng-mlL™") , RETE m B 5EnY
W EE ARSI Y [, F— 2D B iR I DR 10 24 v 52 A i
715 QRHCHESE R RERUIER M, BAER
AP, DX TR PR, BRI, T
UUUERCR s Qi AR e S AHAL AL, IR e AR
L By M 458 2 3.3 min, TR KIEEREAKS
MFK s @ PE, fERNAR, STEMPIfb e
PREAITE] R AR, ARG Hb I bR 1A
JAON;, MRS AROR; O nas e, ok
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