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HPLC-FLD % E BX i & 2= X1 Bhyeg ifif 245
WMEEHRS A 123 2 EH2Mm°

2EE EAEERLBELEFWOONES T

(1. BB R B VUMHE ERe 258, B B 3300035 2. VLFGFREE 25 K% 1 B 330004 )

HE BY: &3S0 E 38 - % an % ( HPLC-FLD ) MR G ot 25 am e F F -9 123 (Rho 123) #9
W, ST R A S hg e gy ik R ECAT 4 & & Rho 123 42 0%h . FHik: B U ERITEGINE, &
1% 4 4 Phenomenex—C,g (250 mm X 4.6 mm, 5 um ), 42 % 40 OC JREIAA A TR -1% = Tl (B8R A £ pH
43.0)(28:72), /%A 1 mL-min", & % K 485 nm, & 4t % % 546 nm, # 4 F A 20 uL, Z5H: Rho 123
AofE W & A Y=1.199 3X-4.003 6 (R’=0.999 7 ), £ Jit & 3K JE £ 9.375~600 ng - mL™" F& B W & & B 4F, &
FFMRA1I720g-mL", B W5 B EHEEH DT 10%, 435 =5 E A 70.6%~80.6%, 48 5+ =K & 4
91.0%~106.7%, ¥ #7142 #1 vA B R H 7% @k 45 € M R 4F. 2.5, 10 pg - mL™' BX AT 4 & 41 49 A2780/Taxol 5
K562/ADR 28 it M 69 & A& 2o 3 4 2.79.3.53.4.18 55 2.18.2.36.2.39, &i8: Ak ¥ B MR, 4%
2, 18 5T 5, 15 R T A At I it 24 4 i & P Rho 123 690K E, T A T @a e P- #2% & ( P—glycoprotein,
P—gp ) 097 Ao G2, BRAT 4R F TP B At 24 4 il P P—gp A~-5-49 Rho 123 SMHEE A dph) 45 A .

K$ER: F A9 123(Rhol23 ); H 80k &3 — KN % BRATHA X ; P- &G ; I3
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Effect of imperatorin on the content of Rho 123 in the
drug-resistant cell suspension of tumor by HPLC-FLD’

. 1 2 2 . 2 . 1 #%
LI Zhi-yong , WANG Chun-yan”, TANG Tao”, LIANG Xin-li", ZHU Jing—yun
( 1. Department of Pharmacy, the Fourth Affiliated Hospital of Nanchang University, Nanchang 330003, China;
2. Jiangxi University of Traditional Chineses Medicine, Nanchang 330004, China )

Abstract Objective: To establish a high performance liquid chromatography—fluorescence method for determining
the concentration of Rho 123 in tumor multidrug resistance cell lines, and investigating the effect of imperatorin
on Rho 123 content in cell. Method: The Rho 123 were extracted from cell lysis with protein precipitation
by acetonitrile solution and supernatant separation was performed on Phenomenex—C s ( 250 mm x 4.6 mm, 5 pm )

with temperature at 40 °C . The elution with the mobile phase consisting of aqueous solution ( 1% triethylamine,
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adjusted to pH 4.0 with phosphoric acid ) and acetonitrile at a flow rate of 1.0 mL * min™" were applied for the

chromatographic separation and the injection volume was 20 pL. The excitation wavelength was 485 nm, and the

emission wavelength was 546 nm. Results: Methodological experiment results showed that the standard curve was
Y=1.199 3X-4.003 69 ( R°=0.999 7 ) , and the linear relationship was good in the range of 9.375-600 ng * mL".
The lowest limit of quantification ( LLOQ ) of Rho 123 was 1.172 ng* mL™". The intra—day and inter—day RSDs

were both less than 10%. The absolute recovery rate was between 70.6% and 80.6%, the extraction recovery was

between 91.0% and 106.7%. Rho 123 was stable in long—term, short—term and repeated freeze—thaw conditions.

The accumulation ratios of A2780/Taxol and K562/ADR cells in the 2, 5, and 10 pg * mL™" imperatorin groups were
2.79,3.53,4.18, and 2.18, 2.36, and 2.39, respectively. Conclusion: The method has strong specificity, high

sensitive, simple and reliable, and is suitable for detecting the concentration of Rho 123 in cell suspension. It can

provide a rapid and convenient method for evaluating the activity and function of P—glycoprotein ( P-gp ) in cells.

Imperatorin can inhibit the excretion of Rho 123 which mediated by P—gp.
Keywords: Rhodamine 123 ( Rho 123 ); HPLC-FLD; imperatorin; P- glycoprotein ; tumor

% P 123 (Rho 123) J& % FHH] R 50 YL kL iy
1 Fifr, PRHS 7 465 4 22 W S T bR L LA v 1) 2
St F e, OO LR, S — M UL SR )
):rﬁ:[ 1_210 Rho 123 = P-# & H( P—glycoprotein,
P—gp ) [ 26 ML W), RE 0% 355 3ok 200 it IS, 326 4 1 M
e 35 A1 A £k kL AR, BRI Rho 123 1] T 32 /R
P—gp D1 R K 15 140 ok R B F (2 4
P T R B R 26 W 1 W Ry s s T |
i, FE P9 A6 Rho 123 35 82 5% FH 7 2 200 Jf A4S AG: )
W BEE R I HPLC 10 LC-MS
W LC-MS/MS B o i Boae et A
B BB RAEAR HRAE U e i SRk . A
WF5T B 16 A —Fh R S e S R o, B i A 31
B ) HPLC— 2 G A i v , I 2 240 At 2 Rho 123
() 75 B, AT il A2 T 5 X P-gp T BB B 3 14 T
Y ZORL AR AL L AR YA T A B 1T IR 2 4 G AR
Gy WA W SEWF T I T L, R 2R B 1 YA
YEF I8 16 A D e 2 245 T 245 55 A ik 5 4 AL i
et 2,

KA 28 R U T L TG L 2 ) A 2
(8 1 ook il 78 4 57 3R B0, HLA BT PO R
A R B R B 5 R S, R 2% T
] P—gp At T WSR2 BE B 2 K 75 0 i 98 245 40
ANHE, Y58 A2 B A5 25 W 1 W B as AR AL
JiE 1510 Rho 123 J& P-gp G, A0 Rho 123
0] S P—gp 1AM K BE SN I P-gp TIIRE A AL
Iy o PR, AR S 3 % P-gp JEE# Rho 123 &4

hhiHri i

DS, FRF BRI R A I A B 2 1 W B i s
15 5] P-gp SMHESIRER X
1 BRSNS
1.1 4

NG LI AR AR ( A2780 ) A\ B SLIE R 542 B 4
Ak ( A2780/ Taxol ) S A\ P IfiL s 2 I Ak K562 A
L5 1 B 5 2% 40 i Ak KS62/ADR Y0 T | i sk MLk
YRHEARR A,
1.2 5

Rho 123 XF 8 ( Sigma 22 H], 41t 1012320000 ) ;
Xof B R 25 (415 110826200712 ). £h R 4 ir
Ak (HIE5 100223-200102 ), H [ £ 5 25 & A6 e i
5EBE ; % DA G250 (o RAYRHFT ) ;
41 iy 247 ( Solarbio, Jb L 2 ERHE A FRAF] ) ;
A= 178 F 8 (Solarbio, JUI R EFRHEABRAF] );
RPMI1640 15573 ( Hyclone, € ER € /R A 9 {2 il
i) 5 BRZEIMTE ( Gibeo, FEER G IR AW LA ) 5
% - 5545 % (Solarbio, It R E R A RS
] ) ; 0.25%EDTA- [ 45 [l ( Gibeo, FEER G /R4E
WAk 28 5 ) 5 Hank’s Balanced Salt Solution ( HBSS )
( without Magnesium with Calcium, Solarbio, It 5{ R
FEREAHRAT ) ; L5 (@i, TEDIA AR ) ; —
SR Cortral, B AL R A IR AR ) 5 85I (437
ali, B LA BRA F] ),
1.3 A%

Agilent 1260 755 %W AH €4 3% {5 Agilent 1200
DA £, L HEA B A B A R PHS-3C & pH
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i, LRGSR AR A ) ZD1REEE R Y ( Tecan,
Spark 10M ); BB DL ( Sigma /A H] ) ; BS124S
YL 437 R (Sartorius A H] o

2 TWAHESER

2.1 HPLC-FLD & Jib 92 4 il Rho 123 £ &8 771k
M ST

2.1 KR

4, 1% ¥ : Phenomenex—C ¢ #£ (5 pm, 250 mm x
4.6 mm) ; BN AH: LG -1% — & e (8% R )8 pH=
3.0)(28:72), i #: 1 mL-min"'; ¥ i&:40 C ; #
FE A 20 pl; FLD 2504 Uk 4K 485 nm, & 5 i<
546 nm,

2,12 XF R AR A

¥ % FR B Rho 123 XF R i 6.0 mg & 25 mL £
i, NG E 2, 385 5 RS it/ Wk B2 o 240
pe - mL™" [ Rho 123 X BE & fiff 2 . SR T 8 R B
B3 N I Hi B Rho 123 fif 459 , T i 1l i 1
e 439 30, 15.7.5.3.75.1.875.0.937 5.0.468 8
g - mL A— RGNS A SRV, B 4 CIRT o
2.1.3 FESHAbEE
2.1.3.1 A2780 5 A2780/Taxol 4 Jiii 5 5%  A2780 5
A2780/ Taxol 4l il 1% 7% 7€ & 10% 11 Jif 2F 1L 3 A1 100
U-ml' & % % 4 % £ (Y RPMI1640 57 77 % 1,
1x10° 4 - mL™ #2280 T 6 FL A, 15 240 jg 78 A
AR GlA E 70%~80%, 5725 56 e 55 37 3, VKR 1Y
Hank’s “F- i £ ¥ ¥ ( HBSS ) 7 & 2 ¥k, il A HBSS
500 plL, NS RS T, 5T 1.5 mL () EP
B RAET -80CYKAR T AR R A M . & &2 Rl 3
Y, 12000 ¢+ min ™' B0 10 min, TSR .

A2780/ Taxol 4 i Pk FH % 2 o1 5t ¥k B2 4 100 0
ng * mL ! Taxol 1584 5% 97 F 4B R R 25 , S2 5[
To2kigE 2 JA.
2.1.3.2 K562 5 K562/ADR 41 i £5 7% K562 5 K562/
ADR 40085 3578 & 10% B9 4 i35 F1 100 U« mL™
B E B E N RPMI1640 35353 b & N #R4E )
“2.1.317 Wi R,

K562/ADR 41 fitd #k FH & 2 57 & % 2 4 1000
ng - mL 'ADR AY5E 2R AR R 25, SEgS TG
2R 2 JA
2.1.3.3  bRifEh e ST A MR AR S AR B HR
25 Y 4 MO 243 180 pL, B T 1.5 mL i EP 45,
TN AKE I J5 R Y Rho 123 X6 HRR AWK 20 L,

5300 pL A NEIRA), R 3 min, 140 00 1 - min”" B
L 20 min J5 B K 250 ul 1SS 500 uL Y
W AR AT, IR BE 3 min, DL 0.22 pum A4 f0FL 8 5
I€, FHF HPLC 238
2.1.3.4  FRIN 20 BRRE S A Ab B IR A R
1 B 19 24 A% R 200 ul 5 300 pL 1Y ZHGTR AT, iR E 3
min, 14 000 r* min™" 20> 20 min J5 BV, ¥ 250
nlL BIEWS 500 pL i shAHIES], I8 E 3 min, L1 0.22
um FOFFLIEREE I8 , T HPLC 7347,
214 FiktEEE

ARXHEET AP M ) 7 k2, 43 3 K562
K562/ADR . A2780 . A2780/Taxol , £ 5 3¢ W 4% 24 fitd [11]
TE 2 5, TG, A SCAL B K562/ADR 40 il ) J5 i
SRR AR
2141 LREMW A 3 AR IR S 34l
S0 Rho 123 41 i %F B8 S AR ME W . 45 T Rho 123
21t 2 A VKR S, 2,137 TR 7 vk AL O E AT
HPLC 43#7. 76 LR B4, 15 25 F 4R
TR R VS VR AT BELRE Y Y Lk 1 an A 1
7 T Rho 123 78K M ke, AN A2 2060 T
P, B M /N iR R IR RAT (R BRI 2458 9.92
min, EA RAFIYR SR B

= U1 3 ©
o2,
>

2 4 6 8 10 12 14 16 t/min

A/nAU
80 B
60
40
20

0o 2 4 6 8 0 12 14 16 t/min
A/mAU
80 c
60
40
20

% 2 4 & & 10 12 14 16 t/mn

1 Rho 123 ZHMAMARTE (A ). Rho 123 WRRARA (B LHBEF
Rho 123 (2B RIA KA ( C) R4 HPLC BiEE

Fig. 1 Specificity HPLC of solution of solution of blank cell( A ),Rho
123 reference substances( B ),and solution of cell sample with Rho
123(C)
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2142 FrfEfi& S EE TR MR Rhol23
TEF A EE 4 3.516 ~600 ng - mL™" PIZRPEC R BRI,
TR BRI £ -
Y=1.199 3X-4.003 6 R’=0.999 7
KRR REE K E) Rho 123 2/ T RN
1.172 ng * mL™" ( S/N=10.1 ), ¥ 1] F B} 0.367 ng * mL"'
(S/N=3.1),
2.1.43 FEEEIRK 223 d HZS F 40w Ee
I T R RE L B Rhol23 i e EE 2 3.516,
75.600 ng - mL™" M FEARAERE S A5 6 0, HEAT AL
PRI SRR B 55 H BRI H ORS % B . I
PR b 5 bR o i 2 TR0 52 | 30 2k BE A T bR o R 2ok
TR R AR . H NS T E 6 I, A H
PRS2 B B HO A 1R, FE SR 3 d, TR H DR %
JEo 455 Rho 123 19 H RS % 8 1.49%~4.9%, H
6] KG % N 2.8%~7.4% , /N T 10%, T 82 P4, 754
2.1.4.4  FISCRIRES A A& & Rho 123

b B BSR4 6 0y, AR S FH I BE L S
Rho 123 & F | B PAAH S5 B8 (00 IR ISP ie i 45 6
3, FEATAL R, 25 M) 20 pL 64T HPLC A, 0 s (1%
Ko 2RI 1,
&1 EYRER(x=SD,n=3)
Tab.1 Results of recovery
e #a%F [ (absolute

recovery ) /%

LiEpEtiEs

( concentration )/ (relative recovery ) /%

(ng-mL™")

x+SD RSD/% x+SD RSD/%
3.516 71.7+9.16 12.8 97.5+9.54 9.8
75 70.6 +4.71 6.7 91.0+6.83 7.5
600 80.6 £2.92 3.6 106.7 = 5.19 49

2145 FEtEEE HE A MREECTH S Rhol23
I L B A TR R 4% 3 0y, 43 I 5E RE A = TR
ZMF N UE 24 h -80 CHEAF 15 d DI I 3 Bk -
fif IR AG PR I 19 B 1 (B IRAE -80 °C VKA vh ik &
12h), Z5HW3 2, R SRE Y R,

®2 REMER(n=3)
Tab. 2 Results of stability tests

I o ZEE 24h KW (15d, -80 °C)
: R i - . A
e . (room temperature for [ long—term freezing
( pre—preparation control ) (freeze—thaw )
( concentration )/ 24 h) (15d,-80 C)]
(ng-mL™")
x+SD RSD/% x+SD RSD/% x+SD RSD/% x+SD RSD/%

3.516 3.37+0.31 9.2 3.29+0.31 9.4 3.41+0.33 9.7 3.18+0.27 8.5

75 76.63 = 0.44 0.57 77.34+0.6 0.78 76.31+0.72 0.94 72.46 £ 0.47 0.65
600 601.73 = 1.17 0.19 595.81 £2.74 0.46 600.30 = 0.58 0.96 583.89 +0.98 0.17

2.2 WRETEAZ XTI A0 Rho123 &5 it Y52

Fi& “2.1.37 WUR Jy ik G IR 4 i, IR RN T 6 £L
g4V IR 1 U @ [ s 11| 22 7N [ 7 S N BT 7D
W E HBSS, ¥ T 37 °C, 5% CO, 4 F4i i g
60 min /5 B T 7K 2 1k ) ¥ (2910 min ), 1 000 -
min~', 4 C&MFE.O 5 min, 35 FER, AKE
() HBSS % ¥ 2 . A& FL A % 5 pg - mL™ Rho 123
A9 HBSS ¥ 1 mL, & T 37 °C, 5% CO, 40 il 1% ## 46
I E 60 min, 45 9 5, B T oK L2k ) N (25 10
min ), 552 FIE W, A VKYR 19 HBSS ¥ Uk 2 K. i

hhiHri i

A HBSS 500 plL Ff F 20 i 1 44 6 ke 200 i 61 R ok
BT 1.5 mL EP & URFET -80 CokAE T LAREREZH
Moo FEBERR 3 YK, 12 000 r+ min™' B0 10 min J5H
VE FEIR 2,137 TR AL BE R A BRAE & TR
st 35 5 14 200 B8 Y 4% I Bradford &% [k BE N 22 7
AT E . BRI Rho 123 HE 5
AH BEAE )G BE F FE AR FH DAV B A5 4t i o
FTa R B R 2 . SEIR 4> 2 IR I 3% 3. R
256 AN ) g 20 L P Rho 123 5B A B2 I 45 SR WL
4.5,
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®3 TFEIREHEKATHAEXTEMAEAN Rho 123 HERLE S A

Tab.3 Groups for concentration—dependency of the effects of

imperatorin on storage experiment of Rho 123 on cancer cells

251 ( group ) JIEENTT ( sample addition order )
[EL e plikaEl D 1.0 mL 4N ( cell suspension ) =@ 1.0 mL HBSS —@) 10 pl. Rho 123 (500 pg - mL™")
( negative control group )
BEE X iR ZH D 1.0 mL AEER ( cell suspension ) =2 1.0 mL AN[FEIHERILERLIAK (verapamil of different concentrations ) —(@3) 10
( positive control group ) uL Rho123 (500 pg * mL™)
SLIGIH @D 1.0 mL 4002 ( cell suspension ) —@) 1.0 mL A [ B 1 2453 ( medicine of different concentrations ) —@) 10 pL
(experience group ) Rho 123 (500 pg* mL™")

*4 BRATHAERTT A2780/Taxol ZHFA Rhol23 FZEFRFM (x + SD, n=6)
Tab. 4 Effect of imperatorin on Rhodamne 123 accumulation in A2780/Taxol cells

R

534 ( group ) Rho123 i ipli
(accumulation multiplier )
A2780 0.2434 +0.012 4.75
A2780/Taxol 0.0512 +0.004 "~ 1.00
A2780/ Taxol+100 pg + mL™" ZER71K ( verapamil ) 0.2498 +0.028" 4.88
A2780/ Taxol+50 pg * mL™" ZEFEIIK (verapamil ) 0.2191 £0.021° 428
A2780/ Taxol+10 pg * mL™" B % (imperatorin ) 0.2139 £0.013 4.18
A2780/ Taxol+5 pg * mL™" BRRi#H 2 (imperatorin ) 0.1808 +0.009" 3.53
A2780/ Taxol+2 pg * mL™" BRI % (imperatorin ) 0.1426 +0.002" 2.79
E (note ) : 5 A2780 ARt BEATAI EL AR, 7 P<0.055 45 A2780/ Taxol A1EHNHBEZHAI LA, © P<0.05 ( compared with the control group of A2780 cell

line, ” P<0.05, compared with the control group of A2780/Taxol cell line, * P<0.05 )

x5 BRAETHAEIT KS62/ADR 4K Rhol23 HIE RSN (x + SD, n=6)
Tab. 5 Effect of imperatorin on Rhodamne 123 accumulation in K562/ADR cells
UG

4341 ( group ) Rhol23 . o
(‘accumulation multiplier )

K562 0.8854 = 0.022 3.47

K562/ADR 0.2549 +0.025 7 1.00

K562/ADR+100 pg - mL™" 4ERiIK ( verapamil ) 0.6174 +0.017° 242
K562/ADR+50 pg » mL™" ZERIMAK ( verapamil ) 0.5661 +0.026° 222
K562/ADR+10 pg * mL™" BXF{[5 % (imperatorin ) 0.6105 + 0.042° 2.39
KS562/ADR+5 pg * mL™" ERAG#H 2 (imperatorin ) 0.6032 + 0.054° 2.36
K562/ADR+2 pg * mL™" BKRG#H1Z (imperatorin ) 0.5545 +0.038" 2.18

TE (note ) : 45 K562 AUAbRXT BRI ELER, 7 P<0.05; 55 KS62/ADR AUHaHkXTBEAIAHILE4L, © P<0.05 ( compared with the control group of K562 cell line,

' P<0.05, compared with the control group of K562/ADR cell line, ~ P<0.05 )

A2780/ Taxol 5 A2780 AH L, 2 ifd N Rhol23 %% Rhol23 7 A2780/ Taxol 4PN 1Y E5 FUE I H PR AR,
A A, FE I A2780/ Taxol it 25 VETE i, A2780/ PR M Bl R BT 2 46 & 1934 i1, Rho 123 19 L%
Taxol 20l Ml Bk 1) P—gp 11 751 2 3508 JF A A B 9 19 s, AMIEZ D, 2.5.10 pg - mL™ BRETEH R 4L
Rho123 B Z M HEH S, FERRATEIRMAER T, 19 A2780/ Taxol 21 PN I & FREE 30k 2.79 . 3.53 .
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4.18, H454H 5 A2780/ Taxol FAYEXT FELHAH v B A 42
TR L (P<0.05 ), $2 7 BRI 28 5 A7 34 i A2780/
Taxol ZH i 1 Rho 123 & FLAIMEH, H S5EKATEH R 1Y
WRFEARDC  (HAE I RE RS A T 4EhriiK

K562/ADR 5 K562 #H kb, 4 ifd N Rho 123 & &
] 5 [ A%, 3 W] K562/ADR it 25 1 JE 1%, K562/ADR
HRIRRIY P—gp 1 RIS FEHE A ALY Rho 123 T
ZHHE AN, ERRATH R ER R, Rho 123 7£
K562/ADR 2 Jitd P9 19 &5 R OO 8 3R 8 AR 4k, Bl %
DT 25 v B B 89 0, Rho 123 195 R M 384 i, 4
HEZ /. 2.5.10 pg - mL™ RRATHH 2 4H 1Y K562/
ADR 41l L N 1) B RS 003 51k 2.18.2.36.2.39, H.
K415 K562/ADR FAYEXT RELAH H B Ge it X
(P<0.05 ), &7 KR A 25 HAT 1 fin K562/ADR 4 N
Rho 123 & B9 /E A0 P-gp ZMHERIFTERT, H S
G ESIONIER I
3 g

AT 5% R ] HPLC— %€ 6 AG I 7 0 5 240 B A2 T
H1 Rho 123 ME B, e T 20 A SR 72 2% FH B
B, DGR RUEAR A I 223K M
2 LC-MS 5 LC-MS/MS J:FAE BB (1) () 351, ] 7E K

HRAE Rho 123 434514 S W PEF DR B B A
F IO TR, i POtk R HPLC-
BEEAIM FH I Rho 123 740 PN 1 Z5 TR0, BE
THER HPLC R 80 A B 9 25 35, HLaZoR il 2% 45k 5
Ko, A B S WS E. B, & & A DiE
FHEE N CR R = F bt AN S2im i
FEL L LIEXT A B A 55/ T Rho 123 4
RIS iy s ), 285 SRR B R 2 1 00 B 1T Y g
J1 R [MCRAE 96.4% L) b FFAREA I
SR, AT LI T4 N Rho 123 A&
FRUSE M), 3 0Ly Biti 2 BT 50 38 vk B2 138 0, Rho 123
()5 R T 0, SMHEZ s /D | OAS T 1k BRAE 1 2
XF P—gp T 6 BIE PEVEHY L Sk A B H A7 40 i R T
A 1T R 225900 P W MACRI 43 S T S 5 ) 75 2, A 2
30712 25 A ELAE IR A & A DL K £ 2T 24
TR SR LR

bR 97 1R B R 22 AR S A R
HER AL, 5FARIBIT JRIT — ', o B
i Jeg v 7 1 3 AR G, (HL I R g 1Y) 2 24 Tt 24
( multidrug resistance, MDR ) X738 ) 52 00 43 7™ 8

hhiHri i

i 5 R s E RSN HER AR R, n] AR 2 24 it
2y, P-gp RHEHSMIEFIZEN, F 2 —&IRIKT
Z AR 2535 32 R, S B0 1 22 25T 25 1 &
A INZ R IR ERERR REEAYIIESE . 4R
RATTE AR, P2 Mo AR e 22 24 Tinf 24 T 2AT
RGP 7 8%, LR 25 g 58X &R, i 1k P-gp 100251
FHE T O AR Iz ER . A5G AT A R AR
WS A B, BRI 3R HAT ] P-gp SMEZG 19 2
AE, HAR LB ot — P IRA I
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