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# E Bm A RAE KRR TR T (ATV) B &R 4 2- 7 IR FT 36 R4 7T B8R (2-HAT) (4- 72 R T 4e XA 7T
B2 (4-HAT) w20 AR = 40 T He AR AL 7T W 88 (ATL) 09 A7 5 k5t 2 A TR A FHR . Fix KN iAs &ik- 6 % (LC-
MS/MS) 47 5 A1, KA — F 05 o 3T o A S AT 40 32 (o R A 5 2 B AL R pHAR By ab M 0 254K ) | 52 R 46 5 o6 Lo M7 A
o, AT ] A 5 ming KR R E S TR, A S R WA X BT R B AW, ATV & LR 7= 4 2-HAT 4-HAT \ATL & W 47 IE
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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

ABEEMB ER A RPFFEES I H (No.81873179) ; H [F concentrations of ATV and its metabolites 2-HAT, 4-HAT,

PR B R AT TR H (No.CI2021A04906) and ATL were determined, and the pharmacokinetic parameters
* H— W IEAE . WFFE Jr 1)« 2 I3 1% . E-mail: . . .
BAER MAWAL. RIITR . AU R E ma of ATV and its metabolites were calculated using the non-
1980919247@qq.com
4 EIEEE FIIT L LA S . ST T 2 S compartment model of WinNonlin 6.1. RESULTS The results
2, Hi:010-62835639, E-mail:zhyingde@sina.com of methodological validation showed that endogenous

WEZ G 2023 4R 344555 8 ) China Pharmacy 2023 Vol. 34 No.8  + 917 -



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.

KEYWORDS atorvastatin calcium; LC-MS/MS; hydroxy atorvastatin; atorvastatin lactone; pharmacokinetics

FTFEARAth 7T (atorvastatin, ATV ) & 3-F83-3-F K
k4 A (DL-3-hydroxy-3-methylglutaryl coenzyme A
disodium, HMG-CoA ) Ity I B il 77, J& 128 3 4CAhi T
FW) . ATV RERS 22 AR [Tl IGo% BE AR A 1 M —
Pk H KT BAT B VR R o | 258 e B TR A R A
(7] B i 408 400 2 % {15t o i AR At o Ji o 78572 95 1) & A=
BRI Bz T I A G 1 B FAR YT 2
AT 2 R R KI5, (HEiE ATV
A P o P3G, H 5| R AN RS e i i, 3
BRI R e TR 2RI g VR O AR
JULIS i 25

ATV PUHGEPERR (555 11 AR ZA 2 , 4 ok = Wy F) )
2970 14%" . A=W R R BEREAR A B DRLLE T 1 ARG PRI
Jo 38 R A9 B 2k 35 TR AR T T 45 RG24 )
B2 R LA 40 A (38 CYP3A4 BRI Ry 06 M A 4%
2-FRILPTFLAR MY TR (2-hydroxy atorvastatin acid, 2-HAT)
I 4- ¥2 L Bl 35 A% At 7T BR (4-hydroxy atorvastatin acid ,
4-HAT) , 7EJR 1 Z IR i A M IR i R i 2 5 Ak
S AE L B AR TS PR N R AT AR, S PR A T P TR
(atorvastatin lactone, ATL)"™ . % 5 ARG PR N BT
A WITEAR N AT AR SO R A RS SR
2-HAT il 4-HAT %} HMG-CoA i i 09 7 i 1 1 5 ATV
A2, X% HMG-CoA 320 5l 07 B0 1 6 4429 709 72 th
TR A i, 5 ATV R, IR IR Ml
SRAHLRIRFFE & B, ATL & ATV IR & A LA # PG
FEHEERTT, B, W R ATV S & RS AR
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FEMIEAT T R T NS R T A iR
Yy ATL (R BRIM 254k B (R 4317 53 vh AR R FH B LR R
RN P L [R] P R A b it o PRI AR 9% B AR ST
— P PR | R A 2 - HR I T S (LC-MS/
M) R 575 , [ Esh ) e SR Bt 3 v 1) ATV B R AR,
71 2-HAT (4-HAT FI#EEACE ) ATL , IR0 H 124
IASIPAE 5T

1
1.1 FEMFE

AT I £ EALES A APT 4000 QTRAP AU Jfii% 5
4t (3215 Applied Biosystem /3 7] ) | Agilent 1200 %Y =5 44
TR (0 1A (3 [ Agilent 2 7] ) \DW-FL362 A (K vk
F8 (A MBI 5622 e A A FRZA \] ) \MS205DU AU HL K
S (#5-1 Mettler Toledo 2] )5,
1.2 FEARERF

ATV XF B85 (415 5.2077) 1 [ 25 [E Selleck Chemi-
cals 7] ; ATL X B 5 (1L 57 5-JGC-56-5) \ 2-HAT % He &
(it 7-VHP-82) | 4-HAT X B8 iy (HIb 5 1-TKA-22-2) %
4 4 /1145 K Toronto Research Chemicals 2 & ; VG A At 7]
(pitavastatin, PIV ) XJ ff4 ($Ik-5- H29ATB20167, N A5 ) 14
H IR A R A BN A, b3 Rl B AR
F98%, BaIFCHcmhiTE5 R (4155 EP8450, #iA% 20 mg/ )
WA O St ) 25 7 RN W) BT 0 BT R R L H R &
JE 2R ket , i3 R oA ali
1.3 KIEIY

SPF gk SD KB, 4B 1t (200 + 10) g, 1 F AL 5
Al M E Y BR A BRA F]L A7 VR ATIES 2 SCXK
(3£)2019-0010, £ F 4 vES A SYXK (31)2019-0010,
JIr A R BRI 5 v [ vh R R 2 B PR AU R B B ) = L i
JE (22 4+ 3)°C, AN 40%~T70%, 12 h ARG 3 B b
H PR AOK TGN PERSRE L. S sgn gl rh E
BB B VU S s BE s 10 BEZE 51 S5 A BRALAES h
2022XLC030-2.,
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2 FEEHER

2.1 BEFHSRIEEE

2.1.1 A% &M A% A Agilent ZORBAX Cis (2.1
mm X 50 mm,5 wm) , BT &R N 2 pm AITEL S , HETR
430 °C; it A A AH KK -H -2 1#[9:0.5:0.5, (WIVIV)
T 0.05% R, B A A BE-ZBE[1: 1(V1V) , 7% 0.05% H
2], 6 BE VR (B2 5 0~0.3 min, 48%B~100%B;0.3~
1.6 min, 100%B; 1.6~5.0 min, 48%B) ; Jii i } 0.35
mL/min; PEAEELIREE A 4 °C, JEFE R R 4 pl

2.1.2 G B TR b H SR B T IR (electron
spray ionization, ESI) , IF & F K M ; <055 SRR 20
psi; IR PR A 500 °C 5 I PN AR GS1 2k 40 psi, TN A,
1A GS2 4 40 psi; 2§ W55 HLE (IS) 7 5 000 V5 filf 18 <,
(CAD) 2 1 (Medium) 5 99 i 77 =X 3% £ 22 s iz 1
(multi-reaction monitoring, MRM) 5, T2 5 70 #r 19
AR5 IR B B8 RN 15 1 RO I ) 25 R Al P
FEA H LR 1,

x1 FUESMARHEESTE FIREERIE

SH
FMsN N BT e FhFmz  KEREV RNV HOdEY
ATV 5593 402 106 3 12
2HAT 5752 403 9] i 14
4HAT 5750 402 9l B 12
ATL 5409 4482 91 % 14
PIV 0 2900 121 £l 16

22 BEMHE

2.2.1 PRUENCEFES  AFEPRE ATV PIV X B4 10
mg, ATL . 2-HAT . 4-HAT X [ i £ 1 mg, 73 5 Y pst i
e B2, TR 1 mg/mL AR . BUR AR
[ ATV . ATL . 2-HAT Fl 4-HAT #4518 57 , I B B
15 ATV HI2-HAT ¥ &8 5 120 nmol/L . ATL F14-HAT ¥
FE 3478 640 nmol/L MR S ARHERS M . AE B MRS FR
FRM2E 450 WL, il A 50 WL TRA SR e TR ST 1E A Ar v
i 2 b BR A HRE &, P LLAS I B G 5 LA R 2 A3k
3 ATV 2-HAT . 4-HAT Fll ATL Ft) e & Y8 [ 23 514 0.5~
512.0.5~512.0.25~64.0.063~64 nmol/L 7 I 1Ml 3¢
R

2.2.2 FrafEHIRES  BOREAS FImdE, Sbm«2.2.17 3
AR A bR T, TR ATV R 2-HAT (¥R BE ¥4 R
0.5.1, 16,384 nmol/L) . 4-HAT (¥ J&¥ 7 0.25.0.5. 4. 48
nmol/L) ATL (¥ & 7y 0.063,0.13 .2 .48 nmol/L) it Jii &
FEl (QC)FEM

2.2.3 BRI BUPTVAEE T, FH P BEAGBEA 25 ng/mL
Y N BRI R
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23 ARARFHAFLRRHERLE
2.3.1  ZHZ R 6 HUfErE SD KB, AZRIZE R 12 h,
FHROK . BTFERABTTE5 R 5 & 2% — H ZE W0 . 35%
B 2 B 400 F1 29% - I-80 By 4l KRS RS L, LA 10
mg/kg MEH 425, TR 2)50.08.0.33.0.67.1,
2.4.6.8 hif K ERUHR J5 i ik A BRI 24 0.15 mL, 2 i
fFEBELEF ., KEZEBUM2 h5 H K, 4 h)5 A
. BUR Mg G D B A VK&, 1 4 °C .3 500
r/min I E5.0 10 min, 538§ L2, & T — 35 *CokAH
FERFTHT
2.3.2 FEAHIALEE VRAFIMEEESHAE 37 °C N M, K
W50 WL BE SR 10% HIRRIA W 2 wL, FEIA N AR
PRI 50 pL A1 2 150 pL, JAHE 2 min, 7 12 000 r/min
4 °CFES L 5 min, 70 B E I WIERE T
24 HERER
241 ThEM HE A REImHK 50 wL, B 50 pL B
FEACER I BRAL , AR “2.3.27 00 F A 74
FE 2.1 TUT SRR AT o 2. 2.1 TR iR E T
il ATV | ATL . 2-HAT . 4-HAT ¥ J& 43 51 5 0.5.0.5.,0.25 ,
0.063 nmol/L (AR IE ML HEAE i, 14% H iR 7 kb 3 i
FEOHT . BL“2.3.17 500 F 252 0.33 hJ5 K BUML AL &,
1% BRI PR R AT . 45 R R, ATV (ATL
2-HAT \4-HAT \PIV [ £ 83 i ] 435124 3.0.3.1.2.9 1.5,
1.3 min, RS M IR AN T4 ATV B AR
F=4) ATL  2-HAT \4-HAT K N A5 PIV I 5E , FL4G 25 )5
Az PRt RO T I A ot AR ()7 8 06, 1 BH I 53
I ERRE I B3 (0 3BT & JE AT . 25 DL 1,
2.4.2  brifEfhge g FRRAKGIER - H2.2.17 50 F bR
PHE IR S 45 B 2.3, 2 T R ik A B, P 2.1 I 4%
PEHERE ST BRI BE AT 45 500y o DARFIU AL A3 5
P B U TR %) LU A AR A () 100 15 70 3 Ay A A
B QO FEATLME RN AE B TR 17, LtERIA s Hr s
RN BRI S et R R A (r>0.99) o AR
Sy IpRIE RN i TR RR 0% 2,

F2 FBIENASRIRAE L EE TR R
BiS g o AR moll) R R/ moll) RMR(IN=))

ATV 1=002094+0.00287 0.9 0.5~512 0.5 0.030
2-HAT r=001724+0.00236  0.997 0.5~512 0.5 0.041
4-HAT F=0.0110X+0.00072  0.998 0.25~32 025 0.052

ATL 1=0.0169X+0.00077 0994 0.063~16 0.006 3 0.015
2.4.3 RS RERNERE  H2.2.27 100 F A9 QCREM , 1
“2.3.2"T0 R 5 B AT 4 6 Iy FEAS I E 3 d, RG24 H
PRAERTZE , 3 B H5 QC BE S A s M BE o DAAR X Arife
122 (RSD) SR PFAIN 22 7 32 (R 4tk po RIHE ()RS 2 2, DAAH
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ATV 6.0X10"H ATV
. 604 2000 4 5.0X 10"
£ 504 2 & 1.0%10'4
2 40 - 2 1500 1 2"
z 30 B Z 3.0X10'
£ 304 5 1000 - 8
E 904 . £ £ 2.0X10"4
10 4 500 4 1.0X 10"
0 0 T T 1 T - T T T I 0 T T T T T T T T T
0.5 1.0 1.5 2.0 25 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 45 5.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 40 45 5.0
t/min t/min #/min
32 3.1
30 5 200 4 ALT 2500 4 ALT
251
" 2000 -
£ 20 I 2 150 4 2
9 5
295 B 21500+ ‘
g 18 Z 100 4 G
g g 5 1000 4
W0 2 E
5 =501 500
0 0 l 0 T T T T T f‘ a T T T T
05 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 4.0 45 5.0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0
#/min t/min #/min
2.9 2.9
2-HAT ‘ 2-HAT
X 4
1500 4.0X10
5 2 2 3.0X10' 4
2 & 1000 - 2
£ = 2 i
5 £ | 7 2.0X10"
£ 2 | 5
g 5 = g
g 5004 J E Lox10' 4
L - 0 T T Jn\‘ T u T T T 0 T T }'6 T T |3'3|3'7| T
05 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 4.0 45 5.0 05 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0
#/min #/min #/min
60 300 4-HAT 2500
50 4
2 250 . 2000
a. i » 5 a.
\;40 5200 o <1500 4
S - > £
z 30 =150 2
5 z 5 1000
g8 E 100 E
10 o 50 A 500
0 0 T — T - T - T T T 0 T T T T T T T T T
0.5 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 25 3.0 3.5 40 45 5.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45 5.0
t/min t/min t/min
1.3 1.3
) PIV 3.5X10" i PIV
2.5X10 3.0% 10" ’
2 L 2.0X10' 2 2.5X%10' |
Q j=5 o
2 2 15%10° 2 2.0x10'
17 B~ @ 1
g £ 1.0%10' g 15x10
g2 2 £ 1.0X10 k
5000 K 5000
0 0 J 19 22
T T T T T T T T T T T T T T T T T T
0.5 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 45 5.0 0.5 1.0 1.5 2.0 2.5 3.0 3.6 4.0 45 5.0
t/min #/min #/min
AL 25 P B ARHENLHAE C. 4525033 h i K B HAE Ay

1 ATV EH 3R ~=HFRIRH LC-MS/MS Bl

X122 (RE) RPN I E J7 i A HERA I . ATV MG 1
FREPEA I = W ARG 2 B FIMERA E DL 3. i o IRk
JE B QC FF i K %55 B FMERA B RSD/RE 34 7F 15% LAY,
FE T BRAE A RS 8 R R ME R RSD/RE 278 20% L
VAL, A BH T 3 N7 7 ok VA R RO %8 B R A

244  MICRFEERRY R 6 MAFRAAKEZS
I A5 I R VR BE Y QC AR A, #5 HR2.3.27 T T
oAb R A AR KA QCBE A o R AL B 5 25
FA L2 8K B R B R 1/ IR HP v TR 2 A 43 i)
YRR bRMESE BTRE S BOPR R TRRE o o 4% 217 I 7k
D5 A i 2ok 2% 1R B 23 78 QC A it S A T AT
st RS (4 AR VA — AR08 TR LUARL, 350 [R5 i ok
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5 T WU 843 A M 5 TR 5 0 8 VBORE  v AL E FY
P b I — Ak e T AR EAEL, TE 3 s o A AT s S
7, TR A I B 4 1 6 ST R0 7E 86.8% ~105.0% Z 1],
A4 (8] 1) RSD KT 15%; M1 R 7 88.0%~115.0% 2.
], AMA ]9 RSD #ME T 15% ., LA 45 52 BZ 0T )7
TR IDOR AR i , FLIE RN AR 25 SRt

245 FuEtE AEAniE i S BN R R IRAMIT
o VR, AR RS I T ) AR B QC A i, 4331
PEAT O B ] 55 CRc i J5 57 B A BRA: 87 ) 7 25 3R e
1 h K A B AR S 7 JEARE AR BCE 24 b i 2RRE SR
T —80 °CUKAE i [ 5 URmi 1 YR A 3 R LA K — 35 °C kA
SBAE LA H G A ERA BT (— 35 °CokFifikfE 1 - A @ e vk
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®3 ATVEREFUMSERESORRET EMHE

mE

—_— I SR (vts)/ FEBIE (n=6) YEBE RE
(nmolL)  (nmolL)  HAKHERSDG  HAKHERSDS  (n=6)/%

ATV 05 051004 489 1749 204
I 107£0.10 9.9 833 137

16 1606091 52 217 57

3% 2112007 475 48 982

2HAT 03 0.51£0.04 307 1901 1.64
| 1054012 1041 13.69 49

16 1603£0.73 417 1n 458

384 41450+2292 567 429 794

4-HAT 0.25 0251004 16.26 1834 1.04
05 049£0.05 1005 455 -170

4 388028 661 2 =700

48 29724286 1158 567 276

ATL 0063 006001 1031 18.16 =300
0.3 013001 1158 567 276

2 195+0.16 691 485 -19

48 40831245 581 736 ~1493

FESh Y, R EERE L A 128 nmol/L) , F— M BE 5 ke .
DABEATARE I SR Ak B, 1158 RSD Je RE 42 1ML
WRER A ROE . 458 B, ATV (2-HAT \4-HAT
ATL (AR [A MR BE QC A 78 LA L 25 F 415 I i 43 35
Fa5E ,RSD #J/N T 15%; ATV , 2-HAT . 4-HAT } ATL QC
FE S AE AR A S B0 25 4T 14 SR B 1Y) RE 5 Bl 433
H—12.83%~14.45% . —10.27%~14.63% . —11.96%~
14.85% 1 —14.76%~14.719%(n=5) ,
2.5 ATV REFMEMZHERE=WEXR PR MZR
ERHBRIAZSHT

K 2,170 Ty il e R B th g ATV 3
TR AR ™= 1 (%) VA B, 225 Wil 245 R - B T i L LI 2,
H P 2 AT, 45 24 ) DR R ATV TRGEE W I AL, 1G5 4
L [R]is H B, Hod | 2-HAT (%% B 7% 40 min J5 FF 46 = F
AL Rk G R R R AR ) 4-HAT
1 ATL 119 2 % /K F W AE X T ATV #l 2-HAT., & H]
WinNonlin 6.1 fJE 57 AR ATV K HAR S =91 619
BN 1S, Wk 4. MR AT, 2-HAT [y R B
(Cow) I8 ATV 19 1.6 £ 2245 , 117 4-HAT F1 ATL XL 24 Ky
ATV 1/7 F11/150, 5 ATV I 7= 4 A8 B F
W1 (7)) ¥IHE 1~2 h Z [8], 2 Fh 3% P AR 8 7= 4 5 Al
ATV (T B2 WL, Forb 2-HAT {4 BRI& 42 | 1fif ATL
THBRE R, 2-HAT 9 25-0f 4 T AL (AUC,-..) ik ATV
B 345 LA F, 17 4-HAT F1 ATL 1 AUC.—.24°F ATV 1 1/5
F11/160, ATV Fll ATL BYIAUER ] ( T ) F23T, 247N T 1 b,
2P PRI I T X91E 1~2 h 22 1]

TEZD; 2023455 34 55 8 1

700 4

600
3 500 {
5 ? —o— ATV
E 400 I [ 2-HAT
g 300
R
£ 200
}1 I
100 —y
0 T I Rl *
0 2 4 6 8
th
35 4
30 4
3 25 \
3 [ —&— 4-HAT
E 20 N [ —— ATL
= 154 |
£ 10 4
I ) 3
54/ N
/ T — g
0 — T | Y L &
0 2 4 6 8

B2 AREBAELMITISFEME R ATV REEME
085 M XI5 77 4 B I 28 P B - B 8] 2k (xt s,

n=6)
F4 ATV REFHENSHERE=IHNERDNZESH
(x*ts,n=6)
il 2 ATV 2-HAT 4-HAT ATL
Toh 1694027 1784023 164+041 1304014
T 0732013 200000 1455136 0574024
Cou/(nmollL) 1817411859 4588312110 404544168 1861111
AUC,-./(nmol'hL)  482.18+132.84 159,98 £ 330,37 101999878 2.99+0.89
(CLP)LUkgeh)] 18104407 - - -
(7yF)(Lkg) H62£1335 - - -
CL/F :THBRER ;s V/F AR RS I (3 A 258 s — - OB
3 itig

BT AT TESLE AR N BT PR A0 BT AT TR
(HRRAEARN IR TR R Sy S AR TR
5N BRI S5 S AR SRR B DTk K
Ao U R s G Ry T 1] ) 8 R e o A 45 SR T
PR, 2D WTFEUEN] , R HLZE R 7 O 1 2R
Bi T SR RIS, M SSRAME IR SE B ARk
R ™o AP IT IE AT Ao B A B, Bk
SR FHUTTE M3 A 12 A B RE A, FERE i 20 i, O
ATV [ N TR BLACE ™4 ATL 1) 35 fi 23 PR A 4 B 4
T R 3 g 7 L HEAE ity o A — s A R RV
WO T pHAE 2 5~6 Z [], Al SRR IBUT HORE bl 7R b
ZRRGE 2 /D 24 ho AN R, 7ER L5 57 RIPRE I
FE AT UK G TR PRES L RAT, LABESR R IR 45 1o A
AR . CHGE I E ATV XA Y i 7
2 2R FHWORZE U AT AL PR 57, AR5 R F— B T
FEXAE AL UEAT AL B B AR BUE I R A R 1 R Ak
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TR R]  [r] At 3 FEE % 757 D B 23 14 [ g S 25 7 85%~
115% Z [a]™ Ry K o
KB =L I TIT 254080 J1 2700 M kB, ATV

FER BRI RGE AR, F2 22 LLAR A R SR A

R TAEPE , e B AP o B2 R T HeAh i
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