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Abstract: The radiation is regarded as the fourth biggest pollution following the water, air and noise
pollution, which generates a broad impact on human physiology and healthy. The radiation mainly comes
from medical rays, industrial rays, nuclear wastes and atmospheric ultraviolet rays. The universality makes
The radiation is divided

It is a good idea to study the effect of ionizing and non-ionizing

people pay more and more attention to the damage effect and mechanism of radiation.
into ionizing and non-ionizing radiation.
radiation on drug’s metabolism, which may give a guidance to clinical medication to avoid adverse reactions
and to support personalized medicine. This article reviews the effect of ionizing radiation (y-rays, X-rays,
uranium and cesium) and non-ionizing radiation (ultraviolet rays) on drug metabolism, their impact on metabolic
characteristics of some drugs and the impact on expression of enzymes and transporters in drug metabolism,
which is conducted with a focus on clinical significance.
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FURBU, SIS, W LR ik
A AR S, IS BN SR DhRe . UL 1
RS, TR — 25 e 3R 4 B (AN R R,
L B A LR A B B AR R R AR 2, A
IFi) ZH 3 20 Jf ot S 26 P RO R A [, A O X A
R AR — .

AN T A R AR S AR L R B VR A2 )
FEREETTH, 20 tH40 80 AFAX LISKAR % 254 7k 94X
WA 5 — i oGV, R AR AT R LR A — R
FIAEBRVEAS AL, B0y R PR AR AL, X SeAR L BN 24
YIHEAR IR A AREEAIHEM, 5 32 WA s
AR R A ), Mk SRR Ca iz
LR B Tk Rk DL R R 7 P AR S S AR, ARz
SRS N2> B 3G 2 o B o g S 1A 3 I AN R
H0IT BRSBTS S R 2 AR i AR
XTI PR 45 245 777 G A0 TR S 1) A2 S AT B K e

AR SCLRIR T U H B SR 24 4 AR )
S, R TR S A T AR AT B AR Rk K
2B 1 F AR AR A, IR T AR B A I IR
FREER L, BENGKE GRS E R
1 EETXT CYP450 EERY SN
1.1 EBEIEH CYP450 By
111 p-53%%  Maksymchuk ZEV5 H p-5F 46 5 5 8
/N CYP2EL FIRIA, MRS p-5F 4 1057 &
FGRFER o p-Sih ZRAR T i T S8 P A S OIS . =77
ARSI, CYP2EL [ (1 mRNA RiA¥) & #
B, (HEiE p-9 LIS RS, CYP2EL 1)
BAKFFE mRNA FEREK. KRPFRES,
0.5~1 Gy & & y-H & 4R 5 A2 CYP2E] (1)
®ik, 1 3 Gy KAEIELLS RS ET, CYP2EL 1
IR mRNA 23 40 5l Bt B8 0 3.6 581 2.5 5077,

Chung 25T T p-S 6% CYP1A2 Al CYP3A
MIsEm, RPUKHIE (3 Gy) ESHEN 24 h 5, KR
CYP1A2 1 CYP3A W& H M mRNA FiETLH L&
o Yi BT T -SSR R CYP450 il i 35 1E
H, K3 5.5 Gy 1) p-SH &S 5, R4%F CYP2B1 Al
CYP3A4 H R EMHEFIEM; X CYP1A2 Hil CYP2C9
HHESEM, HEEEMZR, X CYP2D1 A lH1E
H, BTG # V% R . Western blot 1 qPCR #iff 71 4%
IR, #EEHE CYP1A2. CYP2BI1 Al CYP3AL HEH
A mRNA FRIAHRZEH N, CYP2D1 #) mRNA £ik
BE G, FEHRT CYP2D1 (R 2R IA A ks,
B REEZESR.

- £ % pAY YA A2 R AR U AR — s B, Mo
R p- 46 525 PO UL [E i 7-32 6 CYP7AL
) mRNA ik, HFE R ER A, R&TIHE
FEB 0. KFIEZR (0.09 Gy-h™") y-5H R iELE G 14,
28 Ml 45 KJ, CYP7A1 ) mRNA FRiE 43 il & Xt 41
[ 0.396. 0.228 F1 0.140 f%.

y- S 2 2 AR ) T S e A R R M
K, BRABIEEW CYP2D1 Ab, A7 E AN 52 M sl 41 il
CYP450 FEgHvEMEAIZRZE, W CYP2E1 A1 CYP7AL,
FAE S CYP450 BEE M ARIA, W CYP1A2,
CYP2BI1 Fl CYP3A4 %5,

1.1.2 X-8%%  X-SFRs2ma 25 ARG 10t 78 -
£ /b . Marchenko 51 ORI T 8 5t K SR AR 2
RETHIRZm, RS X A LL R, K52 X9 2 4s
FHER B CYP450 FIAREH K S ## 1§ (glutathione
S-transferase, GST) HJRIEFFHK

1.1.3 %S AR 2R EEs CYP450 A i
Hmt P Souidi ML, KEES 9 A
AR a5 ek a, SxR4ithis, CYP3AL 1)
mRNA FKIXFENF A1 B A 243 700 38 300%

200% F1 900%; CYP3A2 ff] mRNA ik 7t At 2
Ry N T 200% A1 300%. B 4H4H CYP2BI
FIRIEIN T 2%, CYPIAL fE &% ZH 4 ) mRNA £
KB 2 AL . B LSS R E IR W, %52 & PXR
H) mRNA FRIELERT A1 E 24 43 038 0 150%.
200% 1 200%, FH I 4h e o 0 52 PXR R IA K
FEXT 2R BT CYP450 (s 5 /EH . Guéguen
SEUTAN Ahn S5 —2BAIE SE T 4l AR ST CYP3A 1175
FEH.

Lee 2"V Chung 251 72 1 4% 564 % CYP1A2.
CYP2C11 A1 CYP2E1 {5z, 258 %R K CYP1A2
H) 8 A mRNA R A ©E2, CYP2C11 &
1 AT mRNA 355> 3l FFAK 20% F1 25%, CYP2E1 &
A mRNA Rk 7R3 2~4 551 3 fi.

zi b, ARSI CYPLIAL AT CYP1A2 R IX,
i CYP2C11 %Ik, %5 CYP2B1.CYP2EI.CYP3Al
A CYP3A2 fIFKIE,

114 (B3R5 45 Jedh X A IAT R I B BN,
HUAAR JFF 3y fie A i A S o 2503, FRODR I RO I8 92
BERIN. Souidi ZERIT T8 4 4R 5 K BRI
[ AR P 2, 6 TR IR AT 77 4 5 B
MAGZEEL, HAR[E RS SOCHERE CYP2TAL H)iE 1 2
EWNN 34%. Racine &P — B AE S 1 18 It 4 48 5
Xf CYP27AL WG VER S SAEH o 18 S48 5 5644 T 1)
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$R Dy R AR R, B RRIFIER4E4 % D
25 #ALEG (CYP2R1) HIFRIAHINN 40%, 25-F4EE &
D-la ¥:1LE§ (CYP27B1) ik hN 35%21, 4t
W% CYP2R1 A1 CYP27B1 I 5 HUA SR A 2%, 21
% K B2 5 1 S5 i 79 o g 1) R0 43 0 PRI 26%
A1 39%22,

o S AT 9 S B v A R I A R AR
0 DB T 7 TH o O 5 S s e 24 0 A U TR PR T SR
HRIE />, Obolenskaya 2RI 7T s B4 48 5 A N\ A4
GST 35 T A2 3k 1) A o

DA Fe 4 SR o, IR A A 4 ) B
SZU CYP450 Fig ik, T8 s 77 B L B 5 o 5 5
KB4 CYP450 g 5Rik, B& CYP2C11 1 CYP2DI
Ab, T B R A AR CYP1A2,
CYP2B1. CYP2C9. CYP2El. CYP3Al (&L H T+
LR O R T A RO — B, R
1[6—10, 14-21,24-28] .

CYP2D1 A BEARFIR 1 —Flg, o 771 S A K
o 23 AR BE CYP450 ERiATH =, {H CYP2D1 1)
FIBFARAE T Y LR T iy JFEAR AT 2P AR U 1 52
iR R RE AN, K 24 CYP450
[l 1L FEAE, 15 CYP2D1 s T,

1.2 JEEREIESGTF CYP450 B

e RS E A L HME (ultraviolet, UV). 4L
AN O S O EE, R B D R SR A 2R S L
UV F UVA f1 UVB Fifl, UVA JEKEK, HERK
TEIE S, ATRER R IR AN 45K . UVB K8
UVA i, BA LS ), IS R kA0 I 8] Py e 4L
4% o

Behrendt Z5PYHF5T 7 UV 4B ABE Lt CYPL
RYNEFHIE R, 53878 26.8 kI-m > [ UVA Al
UVB 4} 8 h J5, Bt M) CYP1IAL 1 CYPIBI (1)
mRNA XA EZEF &, (H CYPICI. CYPIC2 Hl
CYPIDI ] mRNA Fik¥) LR ZELH ., KEMHAE
By, UVB &4 1. 2 14 iJ5, CYPIAL (gt T,
1M UVB 1 UVA WU A5 CYP3A #iT CYP2B Hy
TWEPERRIEPY, Katiyar 29 T UV G A B K
4HH CYP450 Wi 3EH, &I UVB R4S 48 h 5,
CYP1A1 #1 CYP1B1 2 A1 mRNA ik B &7+,
SHEZ T FRIA G ELAD IR S SV i Y
TS B, T AL A4 BT S G R O A B A
B #. Wei &P KT UV B %S CYPIAL HIE
HA mRNA FRik. AU HepG2 WA TR,
3 h ) UVB BG4 CYP1AL ) mRNA %1%, {H UVB

Table 1 Effect of the radiation on CYP450.
Decrease; —: No effect

1: Increase; |:

Protein and mRNA

Radiation ~ Species CYP450 expression Ref.
y-ray Mice CYP2El  High dose, 1 [6]
Low dose, |
Rat CYP2El 3Gy, 1;0.5-1 Gy, — [7]
CYP1A2 3 Gy,—;55Gy, 1 [7]
CYP3Al 3Gy, —55Gy, 1 [7, 8]
CYP2B1  5.5Gy, 1 [8]
CYP2C9 5.5Gy, 1 [8]
CYP2D1l  5.5Gy, | [8]
CYP7Al  0.09Gy, | [9]
X-ray Rat CYP450  Low dose, | [10]
Uranium Rat CYP1Al - [14]
CYP1A2 - [17,18]
CYp2C1l | [17,18]
CYP2B1 1 [14]
CYP2El 1 [17.18]
CYP3Al 1 [14-16]
CYP3A2 1 [14-16]
Cesium  Rat CYP2R1 1 [21]
CYP27A1 1t [19, 20]
uv Zebrafish  CYPIAl 1 [24]
CYPIB1 1 [24]
CYPIC1 - [24]
CYpiC2 - [24]
CYPIDl - [24]
Rat CYPIAl 1 [25]
CYP2B - [25]
CYP3A - [25]
Human CYPIAl 1 [26—28]
CYPIB1 1 [26]

WS 9 h J5, CYPIAL 9 mRNA R ik 3% 7+ &,
JEH B RAXS CYPAS0 s AR e 4
HMEERET R CYPLIAL A1 CYPIBI, BoN—EMI45 12
HAMESFEST CYPIAL A CYPIB1 [IRIE, AR
CYPIC. CYPID. CYP3A #1 CYP2B ffJ5Kik, HFH)#
[ ORI P45 R — 3, Wk 1.
2 RSN GRS
HiERRAETHRNARS T L —FIhRe k&
H, Z54WEER TR oA, ARisEdE,
LA IR L is R AN R s i o 1R U A s A
HHEKIZE A (peptide transporter, PEPT). £ HLEH
¥ A (organic anion transporter, OAT) . F #l
B 85 Fi%ig ik (organic anion transporting polypeptide,
OATP) FIEHLIHE Fi%i28 A (organic cation trans-
porter, OCT) %5, SMF M iz t6 1 % 2451 24 &5
(multidrug resistant protein, MDR) . % Z4ifi 25405 & A
(multidrug resistance-associated protein, MRP) Fl1F i
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JEE T 285 | (breast cancer resistance protein, BCRP)
003U LR AR I 2R 3K 23 52 3 22 FhOR ) DX 2K R,
SIS RTEAR FPRAS T 254 H IR 3808
ZE5E, EERMIRIRIGTT AR B R B, RS2
Yy#%3 1A P-gp Al MDR ()3 7% 48 0P34, Wendy 20
ESE A 40 i R B 32 5 5 J5, BCRP (R IA N .
2.1 HEEESGMAGIEESHE
2.1.1 p-5t%  Christiansen Z5PSWF5 T p- 5 £ %t
MRP (R 1ER, KRATAZ252 2.4 Gy min ™' 1] -
SRR, MRP HIE R mRNA Rk L. Sk
KT AT FEth R W, 8 Gy 1 -4 k48 5 J5, MRP
(R (AT mRNA ik [ I .

Bottke ZEC7 I y- S £k 48 5 BRI 41 i & AT LA
S INRE A OG0 2 25Tt 25 2 R R B AR IA, iE SR
RN (B 5 Wk, BEIR 1.8 Gy, 3£ 27 Gy) &, FLIE
MG 40 P-gp. MRP AR 25/ 8K 1 (lung
resistance related protein, LRP) fJ mRNA Fik T,
S M XTI S 22 52 L B AN 2RI S R] VT S5 2 (i 24 7
BERE .. B4, Bartkowiak 258 EE N 45 e 41 i
ORI, S - RS (27 Gy, 1.8 Gy-d ) S
MDR #ik. Zhang P s R M, RIEFE L K4
HiBE TR S F 1a (hypoxia inducible factor-1a,
HIFla) 4% N\ &8940 - 1 MDR1 £ [, 7 Gy (5
% 0.5 Gy, 14 %) y S 4@ 5 8 MDR1 1 HIF1a 1]
mRNA FRIE5 3 K 54% F1 32%, {HKFI&E 28 Gy
(FFIR 2 Gy, 3L 14 IR) y-S9 Zefa 4 )5, MDR1 #l HIF la
) mRNA ik 535 TF 5 65% Al 27%, HoRIERALST
IS 8 45 6 TR0 7 B R A 2 R

ANAHE4HH (HepG2) WF7ER W, 2 Gy 10 Kok
10 Gy 2 RI y HH 44851 )5, HepG2 H MDR1 A P-gp
Ik WE G, AN 2 et R BRED, 21
5RO,

y-S R PR TBOTT 5 LIRS, X 2 is
& MDR. P-gp fl MRP 155 F4E XS TALIT 259 1
G ELN B E B .
212 X-51%  Bart SR RGBT
% (15 Gy. 25 Gy) £k (5 Gy-d!, E& 4 k) |
SHE, RIME T 104 15, 20 Fi1 25 Rff) P-gp Fik
SRR A IR B, RILERIRER S S 15 R
AL EES G 10 KI P-gp FRIEFFAK, AR A ol
B0, (HERFZ IRERS 25 RIK P-gp Rik¥THE,
PR X ERER AT AT P-gp RIKIGES VAR, Mima
SR AR S 25 Gy B X-SHEREH G 5 K
P-gp FRiLFFAK 60%.

Li S0P T XS 2 St 45 e 41 i MDR1
1) mRNA RiERm, 4R ER 2 Gy HEHIES
MDRI1 #iE . N Wdm 4 AR 7R, 4 Gy 1) X-4F 448
47 8 h 116 h Ji5, MDR KA1, 24 h J5 R E & IEH
AP ST ST AR S AR TR N S 4
LB RN R IETE DL, KB 10 204 50 Gy [ X-5f
2 Reff MDR1 Al P-gp RIA R E T+ & . N4
M2 X-S£R 48 ) J5, MDR1 35T, IR 5 R 4
it 2 2 24 PE AR AL T AT R AL A 1O,
2.1.3 ARSIk R AN E 4RI RR R A R R
a, ORI EAS, EERM o FiF, HfaE R
SR B A 2 B AU P E AN T 2Tkl
W IEIB AR (B SO — BRI, Lestaevel 21
IFSE/N RIS IR & 20 mg L' 204k liiAK 8 A
J&, KR ZH MDRI1 ] mRNA £IE T & 52%.

KR ES RS (1 mg-d™") MK 9 A
J&, KBEid MDRI ) mRNA ik The 34%, 4k
JRA® 40 mg- L' 24LEIIK 9 NAJE, AFH4H
MDRI [#] mRNA £ ik T+ 125%%,
2.1.4 §B5EET  Souidi SN TR M HTT 5
HIE RN, KRIESL RS 6 500 Bq-L ™ 46HI/K 3
MAJE, AT =#RIR TS EH%EED G #BX
JEHC 2 5 (ATP binding cassette subfamily G member 5,
ABCGS5) ] mRNA FiEFFK T 42%.
22 IEHEBESFMAYETH

3V FL B 8 S 6T 2 A AR P S i SRR D
N R s i 3252 16 J-m 2 () UV 4@t 48 h 5, MDR1
Al P-gp FxH NPT, Uchiumi Z55H1 Ohga 250531ty
UESE UV 4851115 S MDR1 ) mRNA ik

S 2 R S AR ) R R EEAE R /E MDR
P-gp, e ) A S R Rl R IS AR I RIS I T, /D
By K BURI AR ST 18] DL S p- i 2k X-S 2k 4.
Ha M UV S5 PR A R o 45 R e 4 — 3, W 2.
3 ESIN ARSI N ENEN

RS 24 I R R BLAE R AR CYP450 g
LGB A, 1T R AR SR 25 3l 77 % REAE ¥ 52
e ki 525 SCHRTRTE o HE 55 W 25 AR B0 7 SRR,
T8 I A R T T LA 0 AR 25 W AR AR R T (R BR AT
RO BAR A, TR A A B 25 SR R . AN
2y AR R AR AR HL IR 2 57, (R T 4%
BHAE R RER 4> CYP450 FFFIFRIARI N, 5T,
BUR I BE AR e 03 51, 2 B2 0 A= 4 m
PR. Hsieh ZE05HR) B FH B 28 05k #8383 7 J=) 3 72 s
BRI R KB 560K W5 W 25 W) B T F AR B, 5
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Table 2
Increase; |: Decrease

Effect of the radiation on drug transporters. 1:

Drug Protein and mRNA

Radiation  Species transporter expression Ref
y-ray Rat MRP 1 [36]
Human MRP 1 [37]
BCRP 1 [35]
P-gp 1 [37, 40]
MDR 1 [38—40]
LRP 1 [37]
X-ray Rat P-gp Single radiation, | [41, 42]
Multiple radiation,
Human P-gp 1 [45]
MDR 1 [43-46]
Uranium Mice MDR i [48]
Rat MDR 1 [49, 50]
Cesium  Rat ABCG5 ! [19]
uv Human P-gp 1 [51]
MDR 1 [51-53]

BRI 2 Gy B p-56 St s 24— il 26 °F T R
(area under the curve, AUC) FIFIJIE I [A] (mean
residence time, MRT) %) 5 F B 22% Al 32%, &
(clearance, CL) F+7%28%, FIEH (half-life time, ¢,),)
UG FE (peak concentration, Cpey) 763 2 1EAR1K
FyAh, R N 590 R W WE A5 I R G ) 43 A,
Hxfia b, HkE AUC Bk 1.5 5. KREA
RS FERIL, 0.5 Gy F12 Gy [ -5 Lem 5 i
5-FRENE K] AUC 5370 FEAIK 18% A1 21%, MRT 437l
80 15% F1132%, CL 43 3 Tt 151 21% 1 28%, £1/2 1 Crnay
T AL Y AN

JiiEr B SR B, K R IR 0.5 Gy #1 2 Gy
[ - 28585 24 h )5, M3 AUC 2517+ 5 80% A1
87%, 11, 73 HIIEK: 77% F1 68%, MRT 43 HIFEK: 101%
H1 89%, Ciax FF 55 36% A1 32%, 1 CL 435 FEAK 45%
H47% o FE SR VEALE RE T H iR, 5 B B
B, PIRFRIER - 2im S L HYE AUC ¥ B
13%00, SLERANF UK 0.5 Gy 1 2 Gy [ p-5f 248
W24 h 5, S-9URMENE 25930 ) S0 S Bk
SCERPHPHRIE B, M AUC 23 3 AR 15% A1 16%,
MRT 43 51 R B& 19% F1 22%, CL 43 5 7 15 18% F1 27%,
i AT Crax oS AR AL . (IR 259050 1125 280
BASE AR R, MK AUC 4 5 FFAK 33% Al 29%, CL
ST 70% F1 50%, Coax 7391 FEAE 36% A1 33%,
MRT Fl 1,,, Jo i # PE AR LT,

Hsieh ZPSH M50 T 48 5 kK B S- 980 JR 1
WE 252 )1 SRR R, 45 ORI 0.5 Gy F12 Gy
(1) p-S 2 5m oy i 2 AUC FEAK 21% F1 32%,

MRT 43 5] F B& 14% F1 31%, CL 43 51 T+ 51 36% A1 51%;
0.5 Gy I y-BHEREEH AT T, 110 A1 Copa To 2 ENEAS
th, 18 2 Gy 1 p-BFEREEFE 110 8D 17%, Coax G
BEWT,

ANRIERAL p-Sh 2t 5 By b 5- 5k vk e F 4 7y
R, FELI AUC F1 MRT FEAK, CL FHis, (HAH[E
FRL AN [R]85 25 S AR DT ) B 0 2 2 50 Ak BAH
AR, HMURMER 3 — P 2R .

R T 23R B 1 2 B s e R B HIR IR -
S SR A SRR — Se U MR 25, ARk, HAh 25
oA SCHRIRIE . Song VR FH B FH B 46 sk 230 AT
TSR PR 25 18- H IR B 1
FEOERISZIE, KL 3 Gy B p-SF 45 /NR 24 h )5,
AUC Fll Cpax 73 I BFAR 75% F11 54%, TEPEACHY 184-
HE IR AUC A Cog 730 A T 70% F1 66%, 12
N - SR SR A SRR R 1 A A AR

R E SRSy CYP450 BRIk, InBR2a¥E
P AR, VAR S BRI R IA NS 52
WIARW BN J) R AR A8 A — B, SRR TESR I 5 T
R ) A N AR A R ST ) B R AT RN, R 2 3
JT IR 2R &

4 HBEDPBRRE

AR, AR EEE, ez ARCE)
Z T BT BB S B0 AR E B A E R
AEE BT 5T, 5 AR AR R EAE O FR
TR AR NS RIS, Xeh AATT B0 4 JE 75 ok 17 AN [A) 2
FERIE . HAT, TTRESZ BAR ST BB £ B %
ST P N - AN 5 TSR A S ) AR N BRI AR
TELE R SR X AT AR . SRR e N B M AL
2y, BN NS RN GO ST S TEAR
SRR, W T2 AR T R IS AR R R R AE G
MU, DL G ey xof 52 % 55 N B3R AT & B 2 2
W2 AR TR

58 SR Xt 2 AR D S R TS R RN 2 AR 1
WEFEHI—AH 7, Bl EEEFIE CYP450 i R
MDR FHL 8 254, A R 5 % o Ath 24 4 A 1 g 4l
2 ARAR R oAt S 32 PR R0 2590 (0 5 M i R L SC R
T8 o 5 5 R 2 AR O 9 BRAE CYP4S0 Bl A AH
SR 75 TH AR — e R TR, (HE AT A TR
R B, AFIER KR AL A0, 45 ML L5 T
TR

iR S H 12— 2R SRR A B 24,
H A %8 5 x5 290 30 71 2= s S R AR p-G A
K, M5 ANERIZMREFAE—EZR, NE
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MNARZ W50y 77 2558, 43 AR I & 58 5 1) 52 i)
B AL

R AR . SRR ST . N, TR
SRR, B AT IR S R AU 3 S 25 ) A N
RPN AR R RIS H 28 A%, VIR LA 20k e R
J& 2B A RN TR S, Ak, 2B 3800 1 N
fEm M, K2R ES . Em AR RIS b, bR
R sz 4b, L S 25 P AR sz, DA
Sk R AR =R AT A A 2 .

S-TURMENE A5 A2 H LR 25, A
W 2%, 4 Ja BRIN R IX 25 245 4 1) N A4 56 I i 5% 4,
o7 B AL T4 S 24 40 A0 HL At 245 400 1 I PR 12 U 1 A A 4%
PN BN 1T, NIRIR & B 2Rt £
e =R/

2y AR A B stk 5 T, H AT R EE R AE
CYP450 /i %A1 MDR )& FH 1 mRNA KAWL . I
SRR, BV JE KE BB AR F AT B XA 1 B
WA EE W, S ECE IR CYP450 T
BB AR mRNA Rk 7K BT A R 6 1
B4 #: CYP1A2. CYP2C9. CYP2C19.
CYP2D6. CYP2E1. CYP3A4 %5 3% CYP450 [A] LM
F1 MDR FI20IkAh, NI J B 4 AN 4 12 44 ) e 1 AH
KHETE . T34k, AT KB FLIE l, EARXS HoAth CYP450
[ Tl &% UGT. UST. NAT2 %5 2 F{C g F1 MRP.
BCRP [ OAT S4B i s AR (1 Wt 95

155 SR 5 T 243 0 A U G R 24 ) 6 S AR T 4 LA
EANERT, (R MR SCHRIRIE, MLEEWELS:. 41
LA ) 5 DL K oy AR A, ARG RS S AR 3 AR A
VAT KE RN ER ) 5 G 5 245 A oL
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