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WY ) R AR & - BB (LC-MS/MS ) 7 ik, 5t A T ls R = v K3 AT Shapah o8 97 S,
%50 pl s iF A S N B AL & AR, KA O AR ok A B AR S S B SRR AT, R XSELECT™
CSH™ C 5 (2.1 mmx 100 mm, 3.5 pum) & & E 347 EE 5 5, A3 A 0.1% F & 10 mmol - L' TER 42K
ik —0.1% W BR TR KSR M ML, ik 4 0.5 mL  min™, #4528 5 pL, &% 24781 5.5 min; KA &
HEB TR, R EMBEX, BB TRBHTMNE, FR: 5N AERARLESHGEELE S 0.02~20
pg-ml ', &K £ R K3 KT 0.998 6, &K #dk A A=t 8] A8 AR £ £ (RSD ) <10.6%, 42 B = &
80.5%~98.4% , 7 ik fe A A 87.4%~111.0% , 0 4 Ve /& ICU Fo fni £+ /= £43 M AL 9% 20 632K 2k
w38 7 6 B AR Bk o 25 R 0.24~4.06 pg e mLT ANMKTE 2R K, i AFEREEERR S
Mk KR A E e s 8 5, 7T A T ARG 77 Shaplaml,

KB : ARk s AR SR il Rk s B Bk s VA R e R R ARG T R AR &R -
B IR ik
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Quantitative determination of five azole antifungals in human serum by
LC-MS/MS and its application to therapeutic drug monitoring

ZHANG Su—jie', SUN He-wei', GUO Jun—jun', CHEN Mei', YUAN Xiang-mei',
LI Shui—jun®*, HU Xin-hua®*, WANG Yan—-yu>"’, YU Chen>’, ZHU Jian-min>"’

( 1. Biological College, Shanghai University, Shanghai 200444, China; 2. Shanghai Xuhui Central
Hospital/Fudan University affiliated ZhongshanXuhui Hospital , Shanghai 200444, China;
3. Shanghai Clinical Research Center, Chinese Academy of Science, Shanghai 200031, China )

Abstract Objective: To develop a liquid chromatography—tandem mass spectrometry ( LC-MS/MS ) method for

simultaneous determination of five azole antifungals ( fluconazole, voriconazole, itraconazole, hydroxitraconazole,

* B—fEE Tel:(021)31270810; E-mail : sjzhang@scre.ac.cn
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posaconazole ) in human serum and then to apply it to clinical therapeutic drug monitoring. Methods: The
serum samples ( 50 WL ) were precipitated with acetonitrile after the addition of isotope internal standards. The
chromatographic separation was performed on XSELECT™ CSH™ C42. 1 mm x 100 mm, 3.5 wm ) with the
mobile phase of 10 mmol * L™ ammonium acetate solution ( containing 0. 1% formic acid ) — acetonitrile ( containing
0. 1% formic acid ) at a flow rate of 0. 5 mL * min~". The injection volume was 5 pL and liquid chromatography
duration was 5. 5 min. The deprotonated ion of analyte was ionized by turbo ion spray and was detected in positive
ionization by multiple reaction monitoring mode. Results: The linear concentration ranges of the calibration curves
for five azole antifungals were 0. 02-20 g+ mL™". The coefficients of linearity were more than 0. 998 6. Within—
batch and between—batch RSD were less than 10. 6%. The average recovery ranged from 80. 5% to 98. 4%. The
accuracy ranged from 87. 4% to 111. 0%. Twenty patients received voriconazole therapy were collected from ICU
and hemotology department. Blood concentration of voriconazole ranged from 0. 24 pg*mL™" to 4. 06 pg* mL .
Significant variance was found among patients. Conclusion: The method is suitable for quantitative determination
of five azole antifungals in clinical therapeutic drug monitoring practice.

Keywords: fluconazole ; voriconazole ; itraconazole ; hydroxyitraconazole ; posaconazole; clinical therapeutic drug

monitoring; antifungal therapy; LC-MS/MS
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AT B P 25 W 25 AR B0 1 2R RIVE R (3 ).
Y EAE 253 R A 2 22 5 B 3 BT IAEIRYT
T R R AR PN I 24 e AR 2 AR K, B T G e
Xof PR A ARG AT A5 R v T AR R R A . (H
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HE, L5 EINA IR RIGST 25 I ( TDM ) 7E25 )ik
BEANLA 2507 R E B TS SR
Y44 1k A SCHRARE [T =t EL R
23R 7 1k RO A ik HPLC 1R LC-MS/MS
PEOL T g AR S e AT i B e A 0 B
W JLARTEIG IR E RS2, BT AASBEGE B AR —
FRRE[RIRHINE 4 > = 2459y ( GeUREme AR ST Ffems
s TRTD R ) K 1 AR RO ek ) 7Y
LC-MS/MS J5 ¥k , iZJ5 AR AR 5, 20 A i 1) 5, L
LM, R, vT DU FIR RIS 2549 Wi
1 UE5AE
1.1 f%E8  API 4000 S ECF Y ( Applied Biosystems
28 H) ), Analyst 1.4.1 43 B 21 ( Applied Biosystems 2
A ) WA R S8 (Hh LC-20AD fiil 8 . DGU-20A3
TE 2 I AAX L SIL-HTe [ 3l #F FF £ 20 1 ; Shimadzu
2% 7l ) s Waters XSELECT™ CSH™ C (2.1 mm x 100
mm, 3.5 wm; EORE: /g FERE bd 5 A RE I, Waters
N ) Vortex—2 JATETR A% ( Scientific Industries 2
] ), Mikro 22R ¥k = i 201 ( Hettich A ) ), #E7
Poirveas (g Re(E A B ).
1.2 2l 570 SR e (TRC A W, 46 B = 98%,

LRI



- 1040 -

5 M 4 W 22 E ChinJ Pharm Anal 2017,37(6) ‘jPA

fit %5 22-SSR-67-1) ; K 37 FE M (TRC 2~ W], 4l B
= 98%, #t 5 18—-ANR-82-1) ; il B M ( TRC &
H], 4l = 98%, 5 13-GHZ-186-1 ) ; ¥ 547 il B
s (TRC 2\ ], 46 JF = 98%, it 5 24-GHZ-39-1 ) ;
THVDFEME (TRC A H], 41 = 98%, {IL5 1-MSW-3-
1) 5 SUFEME D4 (TRC A #], [AlA 2 F B 98%, it
7-MMH-92-2 ) ; k37 Mk —D3 ( TRC A, [l £
B 97.92% ,4it5 3-JUZ-110-1); {FHHfiHEm —D5 ( TRC
o) R F T 98%, it 5 6-MMH-193-4 ) ; ¥
ft il FEms —DS (TRC A 7, [Fl 4 2 F i 99.4%, dit 5
3-AXF-99-4 ) ; JHVPEEME D4 (TRC A H], Al 2 £
FE 97%, L5 6-JUZ-55-2) ; ZFR%E% ( ACS 4l ), FI iR
CBAH TS ) W B Tedia AR, N5 (R 3540 ),
AP (OAH (0% 4l ) g 3 Merck KGaA 2 &, 5256
IR AR S 5638 R FH Millipore 27K 2240 A 1l

2 LC-MS/MS ##r &

21 (%4 R Waters XSELECT™ CSH™ €
(2.1 mmx 100 mm, 3.5 pm) {4 % &=, 3 3h A A K
0.1% H & 10 mmol - L™, 3 s H B A £ & 4% 7K 5 W
-0.1% R L MG /KW, B0 BEVRIBE (R s B it He
%15 0%, 1.1 min 7+ % 70%, 3 min &2 30%, IT-4iF
% 5.5 min), JiE M 0.5 mL - min~, HEEE N 5 TS
2.2 FEAME CRAEBISE S PR, B FEi, 5
FURHL 2 000 V, BRI EE 500 °C, %516 551.6
kPa, i B X 482.7 kPa, < 75 < A& 137.9 kPa, MRM
M, 5 A =P B2 & E RS TES
X LA S A3 AR Ak 25 7% H s (declustering potential ,
DP). A H H, JE (enterance potential, EP ), filf % RE
( collision energy, CE ). hif 3 = T O TR (cell exit
potential , CXP) HIRIESEOLE 1,

R1 ZMERERARNRARESHR R B E

Tab.1 Optimization of mass spectrometry parameters and retention time of triazole antifungal agents

N BB R B i BNV ATTHLE Tl GE Tl 2= T HL R .
E( compound ) tp/min
(Q1 Mass)m/z  (Q3 Mass ) m/z (DP)/V (EP)/V (CE)/V (CXP)/V
LM ( Muconazole ) 307.2 237.0 65 5 22 16 1.47
307.2 220.0" 65 5 23 15 1.49
350.2 281.0° 65 5 23 21 3.22
FRSTFEME (voriconazole ) .
350.2 127.1 65 5 43 8 321
705.3 392.3 120 6 50 11 4.83
] Mk (itraconazole )
By Citraconazole 705.3 4325 120 6 46 13 482
FRILA I e 721.3 430.5" 125 7 48 13 3.50
( hydroxyitraconazole ) 721.3 408.4" 125 7 50 12 3.50
1D MM ( posaconazole ) 701.2 614.4 120 8 75 25 3.74
701.2 127.1* 120 8 48 25 3.74
SEFEME ( fluconazole ) D4 311.2 242.1 65 5 31 12 1.46
ARSTFEME ( voriconazole ) =D3 353.2 284.2 60 5 23 21 3.20
Bt e (itraconazole ) =D5 710.5 397.4 125 7 48 12 479
PR R 726.3 397.4 125 7 48 12 3.48
(hydroxyitraconazole ) ~D5 ’ ’ ’
TATPHEPE ( posaconazole ) —D4 705.4 345.2 120 8 48 25 3.73
*, E il iH ( quantitative channel ); #: £ 3818 ( qualitative channel )
2.3 XTHREAE SO NARE S TCH] ks BRI BT 4 CUKFETP AR
FRIBUGRURRME AR A7 BEme fF il B ms FRILO i Eme v 2.4 ARdEMTEEES RS AR S ECH] B 2

D FREWAE A X AL i, 430 50% B L 50% HH B
0.5% W R 80% W LR Z.Tg . 0.5% H iR H il ol
950.6.715.4.461.6.490 F1490 wg-mL™" () br #E i
B, BT 4 COKFETAEF. NIRRT -D4 fRS7
g —D3 R —D5 ERELTTEREE -D5 JA TP
W —D4 S5 FH B 50% HEE L 0.5% iR 80% FEE
50% HEE . 0.5% H iR 50% HEEHIAL 100 wg - mL™ A9

hhiHE i

B “2.37 T T )RR S A VR0E £, T H BERR RS 40
pe - L7 ATR A B AW . BU TR, A A
F I 77 33 =, % 20.10,.1.0.5.0.1 pg - mL™" bR
YEMVERE AN 15.5.0.3 we - mL ™ BB RES

2.5 IMIEFEATUREE BN VEFE S 50 plL BT 1.5
mL RO A BRI 5 pg - mL R
AR TAER 20 pL, A 500 wlL I 5 e
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P&7% 30 s, 15000 r* min™" B> 10 min, B 10 pL Tk
FEL, BN 100 L HH SRR RS, EAE 5 L, il skt gk 4]
S AMMEG YRS B NS T AR, DN AR T
FEHL,
3 IGRHE RS

WS YIRYT R RS 4~T d BEAT I, TR
— YR & 25 B Hh BCER DK I 2 mIL, 3 000 1+ min”' 250
10 min, WHC 57 , F LC-MS/MS YERG I 2543 )i
4 H#HR
4.1 JFIEFERMEEE B6 i RFRIE A S AL
L AGE B “2.47 TR IR A6 B TR, Bl
B 0.3, 15 pg - mL™ BYFESEES RS (TS R
FEMAE “2.57 TR )AL HERE . 25 R0, AT
SR 25 1 LT 70 R L €0 35 0 O B I ] Py 34 T8 T4
W, 5 AP E 45 R —3, RSD ¥/ T 14.2% ,
WL IITE 87.4%~111.0%, J7 154555 PE AT, 78 Ay 1]
TEULE 1,
42 LMXRFRFZLE EFHAANME T IMAE “2.47
TR J5 $e il Ay 20,10, 1,0.5.0.1 wg * mL™ FRufEIL
TEEEAh i “2.57 TR R P E A AR
AR T AR LU AE (Y %Pk BE (X)) AR [mHE 434,
AR UERNZE TR, UL 2 25 LRI, b vl it £k A 26
PEARE R AL r YR T 0.99, L35 5 M-S HIT7ES
AL Bl N e SE R AT
43 REEERMERRE R “2.47 TR I ik e
PRV FE (0.3 g - mL™ ) HHHREE (5 pg - mL™ ) Sk
JEC1S pg-mL™) B BEERES,, 40 BIFE R — K N 2
JEPIASTA] 9 H 3142 “2.57 TR )7k ) LC-MS/MS 2%
PR A7 Ah BRI 43 BT, AR ff RN P AL ] (3 4
) RGBT, W3R 3. ZERFRWL, &) I HER Ry
87.4%~111.0% , #It W FIHL[E] RSD ¥/NF 10.6% , i0i%
DU T R 2 A, S R0
4.4 PRI AL AN G 43 B AR R
JE (0.3 pg-ml ™) mVEEE (15 peg-mL™) A9 T #EAF
fn 25 6 4, ¥ “2.57 TR J7 ik K LC-MS/MS 45 14
AT AL ERANGTH  A5 BT AR A, 5 [T RS A A o
Fi IR <257 R 5 vk AT A B TR & X R
i TAEVR 45 i 0.3 & 15 pg - mL™ A VA IR KR 3
Mr, AR Ay, 4R A, 5 A, B HU(E R SR B FF
DA 2 Fiide B A H2 BT, 25355 80.5%~98.4%,
RSD<10.4%. #RJ& FIH BERCHIKH L (03 pg - mL™ ),
(15 pg-mL™) AR A X BB SR TR A4S 6 1),

Fi “2.57 TR J5 ¥k M LC-MS/IMS %44 k47 &b B A1 43
Br, 5B AR A, R TG A, 5 A, B9 HU(E AR A 15
D4 2 Tl e 3 19 86 o 0017, 45 21 R 95.19%0~126.2%,
RSD<6.7% .,
45 FEERIEE  MIEREM AL IS RS IR R
B RE LA A SRR (4 °C) RS E P B
A RER 3 IR e . BURYREE (0.3 pg-mL™ ). 5
W (15 g - mL™) B BRESFE S, 4% “2.57 TR Jrik
AEFRJE A3 BI7E 0.4.8.24 h FEREINSE , AR I % 240
i 7E H SRR TP R e M. R A R AR MR
MLEHE S BT -20 CHEOLPRAF R TEZEIR T A%
VR, 3% “2.57 TR i RS HERE, it 2 3 1K,
DI SR E 3 IRERAS AR e k. T8 et I A5k
SR HA R E I 25 T 43 b B 45 S 2 I ol B AR e
S P EREERRE , R 4,
5 AERA

AHEFE I R TCU AL AR ™ 4R 28 M EL TR A
FRE PRI 20 B B 12 fil ot 8 ], AR
(71£19) % o FJRAR 220 160 8K o R 2k
Pl 20 1] £ FH 240K S SR AR S0 BR s AN [] 551 o
15 5 535 F 25 S ek oh | 157 245 AR ST e ), 25 245 11]
B4R 12 he IBIT IR 4~7 d AR MR BERT A T W
TE T — IR 25T BCER K 1ML 2 mIL, 3 000 r min~' &
O 10 min, WL VE . DUASR ST 5% e 25 25 i 45 Tk
FE N 0.24~4.06 g - mL™" (RS 2 245 S50k i
T >20 pg - mL™", FR 37 e 2 25 A R0 B Y 1] 2~
6 wg-mL ) GEE L 50 MG I 4 ST DL
IRAL FREMEAMAR LR Bl 72 25 AR, T B VI i 2%
6 iTit

A7 E R T8 ARG = Ikt B 25 B i
A WA 5 M HPLC J7 ik, HLW A 25 SR R B0
] AFJEERA AR XTI InEm S, T
M SR P R s 2 TR I s ol W 1, P
DL SR i A P S I 25 SR 22 e HPLC J7ik i i 2~3
5 AR EE R AR . AT HPLC J7 T 75 40
Fris il E K RIS A T TR T2 i (ToM ) o,
TDM = ZEXPIRTT AR EIG MR 22 S R 25, ok
O LU 2R B e , MM 27 58, 400
25 RBP4 AR AT A ERIE)T H
1o FfH LC-MS/MS AR AL 7] 5 1t /A b LA 2
SINTE 2 ) 43 AT AT A ) R o
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FFEM: (fluconazole) H M (fluconazole) —D4
500 9 000+ 1.47 1.46
450 8 000+ 20 000
5 350 6 000+ 15 000
~ 300
5 000
% 200 4 q 10 000 4
i 20 000
T 150 3 000
100 2 000 5 000
50 A 1 0004
0 0 . 0
0 05 1 25 2 25 3 0 05 1 25 2 25 3 0 05 1 25 2 25 3
ty/min ty/min ty/min
ARALFEME (voriconazole) {RILEEME (voriconazole) —D3
i ggg 30 000 4 3.92 16 000+ 4.90
24000 25 000 1 0001
& 12 000
S 3500 20 000 {
3000 10 000
ﬁ 2 500 15 000 8 000 {
2 000 ]
i 10 000 6 000
1 500 4000
1 000 5 000 - |
500 2 000
0 - o+ 0. K
2 25 3 35 4 455 2 25 3 35 4 45 5 2 25 3 3.5 4 455
tp/min tp/min tp/min
fR g (itraconazole) B (itraconazole) -D5
5 000 | 8 0001 is3 18000 479
4500 - 7 0004 16 000
o 4000 6 000 14 000
B 4
& 3500 5 0004 12 000
w5000 4000 10 000
= 2 500 8 000
e 2 000 3 000+
= 6 000
1 500 1 2 000
1 0004 4 000
500 1000+ 2 000
0 0 0
3.5 4 45 5 5.5 3 35 4 45 5 5.5 3 35 4 45 5 5.5
ty/min tp/min ty/min
FRHE A R I i FE
(hydroxyitraconazole) (hydroxyitraconazole) -D5
7 000 -
1000 - 5 500 3.50 3.48
900 6 000 -
% 800 2 000
@ 700 | 5 000 -
i 600 4 1 500 4 000 -
B 500 -
3 000 -
illg 400 | 1 000
300 - 2 000 -
] 500
?gg 1 000
0 RN - 0 . A — —
2 25 3 35 4 45 5 2 25 3 35 4 45 5 2 25 3 35 4 45 5
ty/min ty/min ty/min
WYL R (posaconazole) Wb BEM: (posaconazole) —D4
] 3.74 3.73
1 000 2 500 3 5004
900
~ 800 2 000 1 3 000+
[%¢]
g 700 . 2 5001
~ 600 500 4
4 2 000
by 500
b 400 1000 4 1 500
£ 30 0 1 000/
200 500 |
100
0 0 0 . . . : .
2 2.5 3 3.5 4 45 5 2 25 3 3.5 4 45 5 2 25 3 35 4 45 5
ty/min ty/min ty/min
A B C

JPA

A. %5 [ 13 (blank serum ) B. %5 [ IfiL 3% % M4 A8 ) ( blank serumspiked with reference substances ) (1 g mL™) C. %5 [ IfiL 7 78 41 P9 45 ( blank

serumspiked with internal standard )(5 pg+mL™")
1 EZE MRM &igE
Fig.1 Typical MRM chromatograms
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F2 HKEARMEXREREMEEE

Tab. 2 Linear equations, correlation coefficients and linear ranges

1644 ( compound ) &5 2 (linear equation ) A FEL(r) YL ( concentration range )/ ( g * mL )™
SAHERE (fluconazole ) Y=0.548X+0.00712 0.999 5 0.1~20
FRST HEME (voriconazole ) Y=0.387X+0.0125 0.999 8 0.1~20
Pl BEmE Citraconazole ) ¥=0.693X-0.00721 0.998 6 0.1~20
F2 BT HEWE (hydroxyitraconazole ) Y=1.32X-0.00946 0.998 9 0.1~20
JATPEME ( posaconazole ) Y=1.13X+0.0131 0.997 7 0.1~20

R3 SHUSHIERENRBEE,

Tab.3 Accuracy and precision of five compounds

{44 Ccompound ) i . e o i
(added concentration )/ ( pg*mL™") (accuracy ) /% (intra—day ) RSD/% (n=20)  (inter-day ) RSD/% ( n=6)
FEUBERE (fluconazole ) 0.3 102.6 4.5 6.8
5 98.9 35 4.4
15 97.9 4.0 4.0
RS7HEmE (voriconazole ) 0.3 104.6 2.0 42
5 105.0 3.6 42
15 101.9 5.5 3.4
el FEE (itraconazole ) 0.3 111.3 4.6 6.0
5 105.6 1.5 3.1
15 105.0 1.7 3.9
R b B 0.3 108.9 6.5 7.1
( hydroxyitraconazole )
5 109.0 2.8 39
15 105.2 2.7 33
THTPREME ( posaconazole ) 0.3 107.6 5.8 8.0
5 101.4 73 5.6
15 99.7 43 6.2
F4 BREEER
Tab. 4 Stability results
fAH1 (compound ) BRI Cadded VR Cfrecre ) e RS
concentration )/( pg+mL™) 3 ¥ (3 times)/% ( room—temperature ) 24 h/% (autosampler ) 24 h/%
JRHERE ( fluconazole ) 0.3 0.0 0.0 0.0
15 -44 2.1 -2.8
ARSZEWE (voriconazole ) 0.3 0.0 -32 -9.7
15 -27 -3.3 -4.0
Pttt ek Citraconazole ) 0.3 6.5 6.5 -9.7
15 -6.0 -10.1 -13.0
FRLA I e 0.3 -0.21 -14.3 -0.10
( hydroxyitraconazole )
15 -48 15.0 -2.0
TAVRHERE ( posaconazole ) 0.3 6.3 3.1 0.0
15 ~11.4 0.84 -103

LRI
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Tab.5 Patient condition, drug administration, and results of trough concentration measurement
; R ] PR
( p;'fiﬁll ) P diagnosis ) jﬁi;%lj( (ﬁfl:lziil(:;i: ) USRS regimen ) con(:enﬁafof)(/ l(ro::}f ml™")
1 Jifi 98 , I 5385 ( pneumonia, respiratory failure ) 0 &ERE ( Canidiaalbicans ) iv200 mg q12 h 2.89
2 Jifi % ( pneumonia ) AR IRIA ( Candida ) iv200 mg q 12 h 2.82
3 Jifi 4% , W0 759 ( pneumonia, respiratory failure ) F4lls & 2K ( Candidatropical ) iv200 mg q12 h 4.06
4 fili% ( pneumonia ) SR ( Canidiaalbicans ) iv200 mg q12 h 0.817
5 ‘B H "% ( pneumonia ) P SR ( Candida tropical ) iv200 mg q12 h 0.665
6 Jifi%¢ ( pneumonia ) P SERH ( Candida tropical ) iv200 mg q12 h 12
7 Jili%¢ ( pneumonia ) S ZRR ( Canidiaalbicans ) iv200 mg q12 h 0.24
8 ZERE R M5 (acute myelocytic leukemia ) AW (uncertain ) iv300 mg q12 h 22
9 & 4RI (non—Hodgkin’ s lymphoma ) F4 ( positive ) Po 200 mg q12 h 0.816
10 A MEBE R I (acute myeloeytic leukemia ) ANHAH (uncertain ) iv200 mg q12 h 1.52
11 A VEBE R % (acute myelocytic leukemia ) A /&ERE ( Canidiaalbicans ) iv200 mg q12 h 3.37
12 ZUPEBEZ M (acute myelocytic leukemia ) 7B (uncertain ) iv200 mg q12 h 1.56
13 SERE R A MR (acute myelocytic leukemia ) A ( positive ) Po 150 mg q12 h 1.74
14 SPERE R A M (acute myelocytic leukemia ) FLUEERE ( Canidiaalbicans ) iv300 mg q12 h 4
15% 2SR I (acute myelocytic leukemia ) FHE ( positive ) po400 mg q12 h 25
16 Z MBS 2 AL (acute myelocytic leukemia ) P ( positive ) iv300 mgq12 h 1.56
17 LA 4RI (non—Hodgkin® s lymphoma ) B ( positive ) pol50 mg q12h 2.07
18 SRS R L (acute myelocytic leukemia ) AN (uncertain ) iv200 mg q12 h 1.96
19 JEFE D 42 K98 ( non—Hodgkin® s lymphoma ) AIIHf (uncertain ) p0300 mg q12 h 1.17
20 Jifi% ( pneumonia ) S ZRR ( Canidiaalbicans ) iv200 mg q12 h 1.76

w15 5B FH 2 EUFEM ( Number 15 patient treated with fluconazole )

AR F B LC-MS/MS 3 1T D] s RG: 5 bl
PR R =BT B 25 . A AR i/
ILFF 50 wL, I H A S AT RS 5.5 min, i6
EI R R UL I 1 PURC W Rr R S A b =N [
WCRAE T T B , 1207 % nT B PR s v 5 Fh =k
B B 25 v B A v R RGN , 38 FH I PR 25 R
W

AMFFENT 20 245252 AR 37 RS RN JURRE R IE T A £
AT T2 RE WD e R 24 AR S R p) SR AT
19 %4, MW 25 5 vT DU Ak ST B AR 251X 3l
22 SR, H AT BIFST 22 BHAR 37 Ry 7 20 4 1
VR Y B A VR IEART 0.5 pg - mL BHRA
NS EOARYT R, T =S T 4.8 pg- mL ™" {5, 1R
P15 e A SV N =80 [ AR P A - M=
s KB AR ST S M i 7 el R v AN ot 25 9k B A B T
BNz A AT S

hhiHE i
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