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H E HH IR E KRR P IR T (ATV) B S AR = H 2- 72 K T F 4% 4 7T B8R (2-HAT) (A-B A T e s T
B2 (A-HAT) Ao 2 MRt = 20 T e AR A0 7T MBS (ATL) 69 547 75 k5t 2 A TSR A S8R . Fik KRR ikts &3%- 8 B % (LC-
MS/MS) ik AT 5T o R A —F LI ik 2 e 4 0% 94T 40 22 (o A S0 Z2 IR AL R 7 pH AR B7 0k A AL 4541 ) | SRR A 20 L 4 7 A
o, O ATRT I A 5 ming KA B E B TR, A S R A X BT I B AW, ATV B A = 4 2-HAT \4-HAT  ATL % P 47 &
AR AT 6 R B F AT R (m/z) 53 3 559.3—440.2 .575.2—440.3 . 575.0—440.2 .540.9—448.2 F 422.2—290.0, 3+ 547 7 ik
BAT A0 T ik UG M T ATV R X4 = 4 2-HAT (4-HAT \ATL # 3# % , 5F R 8 WinNonlin 6.1 # 4E 5 £ 8 3t 3L ATV & &
RGO R F R, BR FEFEFREREN, O 0L NREYTRTFHRENR>GNUT FREHEERERR
4, ATV, 2-HAT \4-HAT #= ATL #9 5€ % F FE 9 %] 4 0.5.0.5.0.25.0.063 nmol/L, #5% & 4 F  EDKE R 2w fefs £ % K3
HaEmotieR, BRANFIEN, KREF L H)6 , ATVIRENRM, 2B VLATV A0 2-HAT #9H X R & T ik 2R, 85
AR R A& I F I T AT ATV R LB A A = M 09 a5 beak | R o 250K B A 7 ik B R R kT A
AT T Fe XA T 458 K RAR M e 25430 ) 244
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Establishment and application for simultaneous determination method of atorvastatin and its active/toxic
metabolites in rat plasma

SONG Yuchen', YANG Lin*, SUN Minggian', REN Changying', LIU Jianxun', ZHANG Ying' (1. Beijing Key
Laboratory of Pharmacology of Chinese Materia Medica, Institute of Basic Medical Sciences of Xiyuan
Hospital, China Academy of Chinese Medical Sciences, Beijing 100091, China; 2. National Clinical Research
Center for Chinese Medicine Cardiology, Xiyuan Hospital, China Academy of Chinese Medical Sciences,
Beijing 100091, China)

ABSTRACT OBJECTIVE To establish a method for simultaneous determination of atorvastatin (ATV) and its active metabolites
2-hydroxy atorvastatin acid (2-HAT), 4-hydroxy atorvastatin acid (4-HAT) and toxic metabolite atorvastatin lactone (ALT) in rat
plasma and apply it for pharmacokinetic study. METHODS LC-MS/MS method was adopted for analysis. The one-step precipitation
method was used for processing plasma samples (plasma samples were pretreated by acidification to adjust pH value so as to
prevent inversion of configuration) , gradient elution was used to analyze the samples, and the analysis time was 5 min.
Electrospray positive ionization was adopted, and positive ion scanning was performed in multi-reaction monitoring. The m/z of
quantified ion pairs of ATV and its metabolites such as 2-HAT, 4-HAT and ATL, and internal standard pitavastatin were 559.3—
440.2, 575.2—440.3, 575.0—440.2, 540.9—448.2 and 422.2—290.0, respectively. After conducting a comprehensive

methodological investigation of the analytical method, the

AELWE FERHRE2AI4 T B0 H (No.81873179) ; Fh [E rp concentrations of ATV and its metabolites 2-HAT, 4-HAT,

R B BT TR H (No.CI2021A04906) and ATL were determined, and the pharmacokinetic parameters
* H— it A, WEIETT ) 25 A B )% . E-mail : . . .
BIEE BBt . IR A Y AR E el of ATV and its metabolites were calculated using the non-
1980919247@qq.com
4 BIEAEE WIS 5 - S0 W BRI 25900 compartment model of WinNonlin 6.1. RESULTS The results
2. HLIE:010-62835639. E-mail :zhyingde@sina.com of methodological validation showed that endogenous
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substances in blank plasma did not interfere with the determination of the components to be tested, and the standard curve had a
good linear relationship; the lower limits of quantification for ATV, 2-HAT, 4-HAT and ATL were 0.5, 0.5, 0.25 and 0.063 nmol/L,

respectively. The precision, accuracy, recovery, matrix effect and stability investigation were all in line with the requirements of

biological analysis. Pharmacokinetic analysis showed that after intragastric administration in rats, ATV calcium metabolized rapidly,

and was mainly exposed to blood circulation in the form of ATV and 2-HAT, with the lowest concentration of lactone-type

metabolites. CONCLUSIONS The established method is precise, rapid and accurate for plasma concentration analysis of ATV and

its active/toxic metabolites. The application of the method could help to fully elucidate the pharmacokinetic characteristics of

atorvastatin calcium in rats.
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BT HEAR AL TT (atorvastatin, ATV ) & 3- ¥ 3k-3- FH L 1%
T4 E A (DL-3-hydroxy-3-methylglutaryl coenzyme A
disodium, HMG-CoA ) {1 i J5L B 71 , Ja T-55 3 4Ath 7T
H25Y) . ATV RENS I 2 FEARIR I AR5 B R A 1 M =
Pk H K BA B VR R 28 e B TR AR A
[F] Fsf G % I8, 2 3 AR et g AR Al i i 785 0 1) %2 2
R RRIERE B2 F T 0 U B0 B BT R YT, 2
HATE i 2 s R KT 2525, (HEEE ATV
A AT 7 LEBG I, B S R S RO A i 3
BRI M @ TR 2GR R VR OGRS RL
L

ATV DJHEPHERR 5 1 AR EA 2, 4o X A= A1
970 149%™ . A=W BEBAR Y B RUFE T 2 A ARTIG 3R i
Ji 30 RN IR 9 8 e RGO s BT FEAR AT T 45 T R4 25 )
FE B2 PR I A0 41 €5 28 CYP3AA AR I Ry 1 1 B 43
2-FLREBFLARABT TR (2-hydroxy atorvastatin acid, 2-HAT)
F1 4- $2 L B #T A% At VT B2 (4-hydroxy atorvastatin acid,
4-HAT) , FEIR T W52 W e W IR A B 2 5 T Ak
S AH L B AR T PR N R AT AR, S BT A Al T P R
(atorvastatin lactone, ATL)™, #iPE 45 AR PE N BRTT
A WIAE R N AT B AR O R T RSN SR
2-HAT Fll 4-HAT X} HMG-CoA i i g 410 il {1 5 ATV
A2, X HMG-CoA it Ji il 64 47 20400 1 375 11 249 709 2
TR = = A 7 5 ATV IR, I IR AR
K BIHLHIRTE & 8L, ATL J& ATV IR & A NLR 3R
FEHEER" T, B, AT R ATV SRR AR
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FEYIHEAT T E R TS N R T A R S e
Yy ATL F) R BRUM 25 B, {H2 A3 B 77 ik i AR R B 1R
TR P 5 5 (1] P 4 TR B i it . PRI U, AR B A ST
— A PR | R VRO T - R T (LC-MS/
M) R 773, [ s 0 5 R Bt 5 v i ATV B R AR
79 2-HAT (4-HAT FI#E A9 ATL, JF 0 T2
B I35 8T
1w
1.1 FEMNF

AWFFERTH E LS A APT 4000 QTRAP R ik £
4t (32 5 Applied Biosystem 23 ] ) | Agilent 1200 % =5 %4
WA AT (55 [ Agilent A 7)) \DW-FL362 & %7 vk
8 (B AR T 2622 B A7 PR 7] ) \MS205DU AU HL K
S (Fi-1- Mettler Toledo 23] )45,
1.2 FEZEHmEIRF

ATV X B8 g (415 5.2077) 1 | 32 [ Selleck Chemi-
cals 7] 3 ATL X 8 5 (165 5-JGC-56-5) \ 2-HAT Xt F& i
(#it5 7-VHP-82) \4-HAT X} & i (HL5 1-TKA-22-2) 3
14 [ /115 K Toronto Research Chemicals 2 & ; VG A A 7T
(pitavastatin, PIV) X} B i ($1L5 H29ATB20167, NA5 ) I
H LA PR A BRA 7, Rkt BE S 4l AR
F98%. FIFCAMITES i (L5 EP8450, Kk 20 mg/F)
WA R S ) 25 A RS ) B o A BT R R L HY R &
R kAt , il ko pr st
1.3 KIEEhY

SPF g Mt SD KB, /R it (200 £ 10) g, W FI b 3T
Yt 3m FI AR P H AR A IR R AR P21 alHIE S i SCXK
(51)2019-0010, ff FHF T UE-5> SYXK (5)2019-0010,,
FI A K BRI SR T rp b B R BV s B B sl &, T
(22 £ 3)°C, AHXFEEE 409%~T70% , 12 h WIHE S8 FRER
F P OK RN SR LR . s e gt v E v
ERLAF B VO 4 1S e s 8 PR Z B3 24t vfe | (G B 2F5
2022XLC030-2,
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2 HAEEER

2.1 ‘AEZFHERIEES

2.1.1 &M @iEk ol Agilent ZORBAX Cis (2.1
mm X 50 mm,5 wm) , B ERAE R 2 wm BIFELRIERS , FETR
430 °C; L SRR A A R7K-HEE- 2 #[9:0.5:0.5, (WIVIV),
5 0.05% H 2], BAH N HBE-ZNE[1: 1(V1V) , 7 0.05% H
PR, A6 BE BRI (FEFE 4 0~0.3 min, 48%B~100%B;0.3~
1.6 min, 100%B; 1.6~5.0 min, 48%B) ; i % & 0.35
mL/min ; HEAE SRR A 4 °C, R 4wl

2.1.2  FUI% &M B VR kB W %5 B 7 UE (electron
spray ionization, ESI) , 1F & Kl &5 xX ; 55 Ak 20
psis P P EE S 500 °C 5 5 N AR GS1 24 40 psi, T8 NS
1 GS2 2} 40 psi; B F Mt 45 HL E (IS) 2y 5 000 V5 filf 48 <,
(CAD) Jy Ht (Medium) 5 7 4 Jy 20 3E % 22 J2 i W )
(multi-reaction monitoring , MRM) i, FHF 5 f40HT1 i
AR5 IR 3B B8 7 RN 125 7 RO I ) 25 R R Al P

JEAIH ORI 1,
x1 HFURIARNRHNEESTE FIREZRIE
S

TR HEF e TEFm: FHRMEN O REEEIEV DRV
ATV 559.3 4402 106 31 12
2-HAT 5752 4403 91 33 14
4-HAT 5750 440.2 91 33 12
ATL 540.9 4482 91 25 14
PIV 4022 290.0 121 39 16

22 BREMEE

2.2.1 PRUEMIEFEM  AFEFRE ATV PIV X B4 10
mg, ATL . 2-HAT . 4-HAT X I8 1 4% 1 mg, 3 5] i F st i
I A, T B 1 mg/mL BT . BURRAER
) ATV ATL . 2-HAT Fl 4-HAT fi# £ 18 57 , I B e
15 ATV Fl 2-HAT ¥k H74 5 120 nmol/L . ATL F14-HAT ¥
£ 34178 640 nmol/L MR S AR UERS M o AH B M ES FR
FRMK 450 L, JiA 50 WL IRA PR e IR S E A Ar
M2 BRI R i, P LA S 12 328 2 A LA B 2 A5 3
9 ATV 2-HAT , 4-HAT FI ATL Ft) ¥ & Y8 [ 23 51~ 0.5~
512.0.5~512.0.25~64,0.063~64 nmol/L F)Fx # Ifil 3¢
Kl

2.2.2  FrEfEHFeS  BOREZE g, shm«2.2.17 5
TR A AR MR U, LW K ATV R 2-HAT (i B2 3
0.5, 1,16, 384 nmol/L) , 4-HAT (#¢ & 4 0.25.0.5. 4. 48
nmol/L) \ATL (¢ J¥ >4 0.063,0.13 .2 48 nmol/L ) 1) Jii &
3 (QC)FE o

2.2.3 BRI BUPTVA#E, T ARG BEA 25 ng/mL
1Y N BRI
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2.3 KRHRBAZEZHRRERLIE
2.3.1 LR 6 HUfEtE SD R, A2z & 12 h,
HHROK o BTG T 45 7 5 & 2% — W BRIV 35%
R 4 FE400 F1 29% - -80 By 4lig K IR A S L, LA 10
mg/kg B 42, TLAZimi M4 24)5 0.08.0.33.0.67 .1,
2.4.6.8 hif K LR J5 i ik A BRI 24 0.15 mL, 2 T
FZEBEDE T, KEERUN2 hiF A Bk, 4 h)5 A
e BUB MBS G S FA K& F , 1E 4 °C .3 500
r/min | B0 10 min, 435 )2 M3, BT —35 °CUKF %
FERFAIHT
2.3.2 FEARRIACER  VRAFIMRE A 37 °CF R A
W HU50 WL BRI 10% W R HE 2 WL, FEINA bR
R 50 WL A1 2 150 WL, #HE 2 min, 7 12 000 r/min
4 °CF B0 5 min, 43 MU EIEWGHFE /3T o
24 FEEER
241 EHEM e H KRR 50 pL, BrH 50 wL H
B AR AL, AT A R] “2.3.27 00 R 7 AL BR S , 5
FEU2 IR SR AT HERE ST o 452,217 WU R I R L I
il ATV | ATL ., 2-HAT . 4-HAT ¥ J% 4351 4 0.5, 0.5, 0.25 |
0.063 nmol/L AR IE I AE i, F94% LR J7 vk b ¥ iF
FEOMHT . HCU2.3.17 IR 4524 0.33 h i R BRUMSRAE A, 1
i FR Ty iR P E HERE AT . S5 R WK, ATV ATL
2-HAT . 4-HAT \PIV B2 B B 8] 535124 3.0.3.1,2.9 1.5,
1.3 min, FEHA 2 (I G IR R T8 ATV AR
FEW) ATL  2-HAT \4-HAT K bR PIV (52 , HL45 25 f5
A= IR RIS T IR 5 2R R 7 5 s 06, T A
Tr X R B 1 AT & JE . G5 DLIE 1
2.4.2  FRAfERRZR e T RRARGIURE  EC2.2.17 T F bR
YHE MR Sl 4 B 2.3, 27 T R O i A 3, P 2.1 I R 4%
PRERE AT, BRI AT & 5 00 o DARRIN A 435
T (A T AR LUAE R AR A () A5 D00 8 e 5 Ay e A0
B (O FEATLAME RN B H TR 147, RbERIE S Hras
IR SR R e e R R AT (1>0.99) o #5170
Sy HRRIE R | T BRI R WL 2,

F2 ERFNRSHREHLZE EETRFAENR

PRI frifezk ro GHHER (molL) R TR (mollL) KRR(SIN=3)

ATV 1=0.0209x+0.00287  0.996 05~512 05 0.030
2-HAT r=0.0172Xx+0.00236 0997 0.5~512 05 0.041
4-HAT F=0.0110+0.00072  0.998 0.25~32 025 0.052

ATL r=0.0169X+0.00077  0.99% 0.063~16 0.0063 0.015
243 FEWEMMESE  HU2.2.2700 F 1 QCEEM
“2.3.27 TR 5 AT A 6 I RRAS, E 3 d AR H
FRUEm L, 2 55 QC FE b A e Wk B o LAREX b
e 22 (RSD) SR PEU I AE J5 i (4L PRIt (DG %85 B, DAAH
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70 - 2500

ATV 6.0X10" ATV
28 ) 2000 - 5.0%10'
2 50 4 » "
2 10 51500 £ 10X10'7
4 =, >
S kS Z 3.0X10'
5 30+ £ 1000 - £ )
£ 204 ’ k] g 2.0X10°q
10 4 500 4 1.0X10'
0 0 | — =TT 0 T T T T T T T T T
05 1.0 1.5 2.0 25 3.0 35 40 45 50 05 1.0 1.5 2.0 25 3.0 35 40 45 5.0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0
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3.2 3.1
907 200 ALT 2500 4 ALT
25
£ ] 2 150 1 a2000-
= < < 15004
£ 15 £ 100 4 G
210 5 5 10004
£ £ 50 o #5004
54
0 0 0 T T T T T T n"T“ T T T
05 1.0 1.5 20 2.5 3.0 3.5 40 45 5.0 05 1.0 1.5 2.0 2.5 3.0 35 40 45 5.0 05 1.0 1.5 20 2.5 3.0 3.5 40 4.5 5.0
#/min t/min #/min
2.9 29
2-HAT 2-HAT
1 500 40X 10"
»
5 » 2 3.0X10' 4
z 5 1000 - =)
Z 3, E i
5 £ £ 2.0%10
<= E =
& 5 500 2 .
z £ 1.0x10" A
1.6 3.3 3
O + T T T T T 0 T T T T T T ?‘gl U T
05 1.0 1.5 2.0 25 3.0 35 4.0 45 50 05 1.0 1.5 20 2.5 3.0 3.5 40 4.5 5.0 05 1.0 1.5 2.0 25 3.0 35 4.0 45 5.0
#/min #/min #/min
60 ~ 300 1-HAT 25009
50 250 2000 -
2 40 A L5 2
2 5200 - 21500 o
£ 30 = )
7 T =150 4 7
é g 150 § 1000 4
220 2 100 E
10 - 50 A 500
0 0 T /|\ T T - T - — T T 0 e B e S T
05 1.0 1.5 2.0 25 3.0 35 40 45 50 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
#/min t/min #/min
1.3 1.3
80 . PIV 3510’ PIV
25X 10 3.0 10"
2 60 L, 2.0x10' 2 25X 10'
5 & . 3. 20X10°
2 40 3 1.5%10 Ex
7] = 1] 1
5 £ 1.0x10' 5 16x10
= 20 , E £ 1.0x10'
l l 5000 5000
1.9 2.2
0 0 T T T T T T T T 0 T T L — L T T T T
0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45 5.0 05 1.0 1.5 2.0 25 3.0 3.5 40 45 5.0 05 1.0 1.5 2.0 2.5 3.0 35 4.0 45 5.0
t/min t/min #/min
INCETIE B. bRifE il 2R C.%4250.33 h 5 K RUILSAL A,

1 ATV R EH 3K 7= 450 AERRI LC-MS/MS BElig

X iR 25 (RE) R PEM I E 7 2 HERR . ATV SR
FEEPEAC I 1 A 6 T FIVERA B L 3. 5 v IRk
JE B QC FF i A %5 B FE S B RSD/RE $47F 15% LAY,
FE TR R A BORS 25 BE R ME 6 i RSD/RE 278 20% L
PN, 156 BTl N7 T TR RORG  JE RA

2.4.4  [AISCRFIFETUSN, R 6 A FAMAKEZS H
IS AR RV P QC FE i, 2 HR2.3.27 T T JF
P A B P K AT QC BE AL o RIS LAAL BRS 25
P 00 K S 5 175 FOIG L v L R R )
VE PR MERE BTRE G BOPR MBS TRRE At o 45217 00T 7k
7 A i 38 2ok 25 AR B 53 7E QC R it S5 A v T VA
st FRFFLE () PR AR VA — P 0 TR LR, 330 (R 5 3 ik
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A5 AREIN BSG 53 E A o JE TR it 55 B MV TR it v A iz
AR — e AR LU A, TH L RN o 43 A 45 2R
N, AT R B A3 1) 35 SR AN 7E 86.8%~105.0% Z [
A4 (8] 1) RSD KT 15%; M1 IR 7 88.0%~115.0% 2.
], AN B RSDBME T 15%., L b5 BFEIZ T
RIS EIN e g =N B 05 T Y V-l A S i

245 FUEME  FEARME M S B ) R e T IRANIG
i B AR BRSO R T RRAE  QC A L 3 )
HEAT O B[R] 55, CHC 1 J5 Sz B AR BRA: 87 ) 7E 25 38 T e
1 b A 385 A it FE E RE 28 0 24 Do R
F—80 °Cyk#fi 5 [ R Al 1 YR 3 YK L K2 — 35 °Cuk Al
it #7140 H G AL T (—35 eCokAf B A7 1 A kg 1k
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R3 ATVEEFEEMSHERE =D IEZEINE

WE
T IHERE SRR (rts) FRoH (n=0) HEAIYE RE
(nmol/L) (nmol/L) HIEESERSDI  HITES%ERSDIE (n=6)%
ATV 05 0.5120.04 489 1749 204
1 1.07£0.10 9.09 833 137
16 16.06+091 52 217 5N
384 17242007 475 482 982
2-HAT 05 0.51£0.04 307 19.01 1.64
1 1.05+0.12 1041 13.69 492
16 16.03+0.73 417 1712 458
384 414.50+22.92 567 429 794
4-HAT 025 0.25+0.04 16.26 18.34 1.04
05 0.49+0.05 10.05 455 =170
4 38810.28 6.61 M =7.00
48 49.72+2.86 1158 5.67 276
ATL 0.063 0.06+0.01 1031 18.16 =310
0.13 0.13£0.01 1158 5.67 276
2 1.9520.16 691 485 =19
4 40831245 581 736 —1493

Fefh b, B BERE SN 128 nmol/L) , F— M B 5 3 RE
DABEATARE N S Ak BE L 1155 RSD Je RE 42 1ML
WA A ROE T . 45 WK, ATV (2-HAT \4-HAT Fl
ATL R[] e BE QC i AE LA B 25 T & 15 U B 43 34
Fa 2 ,RSD /N F 15% ; ATV . 2-HAT . 4-HAT J ATL QC
FE S AE L3R A SIS AT 14 SISV B ) RE i [l 4331
h —12.83%~14.45% . —10.27%~14.63% . —11.96%~
14.85% il —14.76%~14.79%(n=5) ,
25 ATV REFHEMSERIF=PEXR PR MDER
ERHGR:NZESH

R 2,17 0T 7 I R B3R H Y ATV B H: 3
AR ™ Py () v B, 22 i 245 e - B T i kL LI 2,
2 W, 25 25 )5 TR R ATV TR M e A, 435
o [F]EF H BE, Ho, 2-HAT (%€ BE 7 40 min J5 R 4G & T
JRARY R Ry I AE ER R i 2R A AR ) 4-HAT
HlATL (1) 2 88 7K °F ] 3 A% T ATV #il 2-HAT. % ]
WinNonlin 6.1 #9E 5 BRI ATV K HACE =900
ARS8, W 4. IR 4 AT, 2-HAT [y U5R 2
(Coa) I8 ATV 1 1.6 £ 2247, 17 4-HAT F1 ATL X 249
ATV 1Y 1/7F11/150, JEIES ATV FIACT 4 1 10 5 2
W (7)) ¥IHE 1~2 h Z 18], 2 Fh i AR 38 7= 4 i Rl
ATV BRI 42200, Horp 2-HAT JH BRI A% | T ATL
THBRIR R . 2-HAT B9 25-if 2 P AL (AUC,-..) ik ATV
1 345 LA |, T 4-HAT H1 ATL (1) AUC,—. 24K ATV 14 1/5
F11/160, ATV FIATL [RIRUERT ] ( Tou ) F23T, B/NTF 1 h,
2R IETEAR =Y T X97E 1~2 h 2Z [0],
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= —e— ATV
=]
E ~8— 2-HAT
B
¥
R
=
T il ;
0 2 4 6 8
t’h
35
30
S
3 —#— 4-HAT
E 2 —— ATL
g
£ 10
5
0 — A\ + + *
0 2 4 6 8

th
B2 XKREBMEEMITHSEREMLES ATV REFE
085 1 XI5 7 4 B I 24 3R B - A ) R (x ks,

n=6)
x4 ATVREFEMSEREINERINESH
(x*+s,n=6)
il 2 ATV 2-HAT 4-HAT ATL
T.h 1694027 1784023 1644041 1304014
T,/ 07340.13 2004000 1454136 057024
Cou/(nmollL) 2817411859 4588312110 404544168 1861111
AUC,-./(nmol-hL) 48218+ 132.84 1599.98 £ 330,37 101999878 2.99+0.89
(CLF)[L(kgh)]  18.10£407 - - -
(V/F)(Likg) H62£1335 - - -
CL/F : 35 bR 5 V/F AR FH R 1E B 200 A 25 — - o
3 1Tt

BT FE AR A T T 45 £ AR A ) 1 P O BT E AR A T TR
EJETE A N R EE b 2 e AL P R S g i LRI/ HT T
5N BI S5 1 R S MR LR FEOT ik It R
Ao FP RS AT R b G R TR 1 4 B F R B S M SR T
PERY S . 2 WEFE R, PN B 45 R 7 i B 3
BT A AN , M SSBRMEPR I N AL R R
REAR™ o AR T kr T Aol e P R B, 4
K FHUUTE M2 38 P AL BRAGRE B, 7R AL AL L,
ATV 1y AR AL 1) ATL 1) 5 i 2 R 7 A 4 B 2 4
T PR 3 kA AL A ity PR A — s A PR R
WO pHAE 2 5~6 Z 1], AT SRASFHE IUS BURE G TERE
BREZRD 24 ho BEAMEN R, TER MG 57 RN I
FE A DK G RRES AT, LABE SRR IR 45 100
AT . EAHGEINE ATV SHAE ™ Y70 75
V522 R OB A IR T AR RO T 1% AWF 50 R — P UT0E
VEOSAE L EA T AL HR, B A ORI b4 R 1 A A Ak

China Pharmacy 2023 Vol. 34 No. 8 <921 -



TR R]  [] At 3 1 % 5 D B 23 4 [ i S 25 7 85%~
115% Z [8]" R 2K
RO NI TR 25N 173 B 3, ATV

TER BUAR R T, 322 DLAR A R B A A IE

B EE TIAGER , AR o B I T A oY

Gibson 55" W58 K B, A AR A2 A PN ATL ) 2% 5% £

BRI T = i 8, AT NER R RS 7E AR
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