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Abstract: The flavin-containing monooxygenase (FMOs) is recognized as an important complimentary

enzyme system next to the cytochrome P450 (CYP450), which catalyzes the metabolism of many xenobiotics

(nucleophilic heteroatom-containing chemicals) and several endobiotics. This article provides a comprehensive

introduction of FMOs including the biological characteristics, catalytic mechanism, substrate specificity, genetic

polymorphisms. The effect of FMOs on drug metabolism and individual differences and relation with diseases

are also mentioned. It is valuable for the discovery of therapeutic targets and design of new drug candidate.

Key words: flavin-containing monooxygenase; cytochrome P450; gene polymorphism; individual difference;

drug metabolism; new drug development

JFJE 55 2% 5 N4 (flavin-containing monooxy-
genases, FMOs, E.C.1.14.13.8) WA S 5657 44
BOOMEY YA T AEACUT G, B ZE R T
CYPs, FMOs J& T B 3R E A PINA MR, A
WA TE 2R RS A% R (flavin adenine dinucleotide,
FAD). 4 Ji B0 J08 1 i B M2 v — A% HF BR B R (nicoti-

ek H#: 2017-03-30; &R H #1: 2017-06-09.

BEE&UH: T hHAAHEREHELE (20122X09301002-
001-007, 2012ZX09301002-006, 2012ZX09103-101-001).

*Ji@ W AE # Tel / Fax: 86-10-63165172, E-mail: yanli@imm.ac.cn

DOI: 10.16438/j.0513-4870.2017-0231

namide adenine dinucleotide phosphate oxidase, NADPH)
AT BAE WA ML i in Al . 7EHi 2
W RS, it i FMOs 2 5 A8 ki 254 B A
AR L% O FMOs FIEACHIRY)) V2 BT AR IR
8 A5 M AN AL HLET, FMOs JUF 0T LA AT A 3K
s mRtEE RS AR T A, AR
e J5 7 AL, SR A B SR A B B S ) Baeyer-
Villiger 52 4 & BE 23 @ FMOs felAb &% 48 1
r ks AR EE H 5 T HEM R AR 2, A5 A A A
FE, @ FMOs A 5 i 5 s ], W] DLREAIR
-2y BAE AR R OB, @ FMOs 5 A



1486 - #j %% 2%} Acta Pharmaceutica Sinica 2017, 52 (10): 1485 —1495

PR G A A i R 06 . AL, FMOs fEZ5)4K
W B 25 DA BT 2 5 R B VR B H 26 A2 B B
Mo
1 FMOs MEIE®HZ

PAAEWT AT 80 A, CYPAS0 Al AL SERZ 24 JR T &
VI N-E b5 S-Afk . B F 20 T2 70 4R, Ziegler
S IR 5 T ARORE A vh 4tk e — R T (AL 2K 25 V-
FABE G TR A . » T REMEREANE
BT CYP450, fi1Lid F2 K NADPH 1 O, A%
YA R R, B —F AR BUR, B Uil
fiff 3 25 N4 FMOs. 80 4EARHIHA, Tynes 250
KRR DNRMGETHIR. Bif'E FMOs 5464k
JERCRIR FMOs AT L, REL IR AN [H) i s 4 21
H ) FMOs A AL AL RE 71, (H%fifish FMOs 1)
TR AR RAE S AR A [, B S UE B 6 5 foks
i FMOs A FEFEAEL. 90 SEARK, #F 783 mi b JF
A A RIA LA FMIER FMOs ®HH. HATG
%2 FMO 2 A 11 F (FMO1p~FMOI1p),
HE FMOIp~FMOS5p fédmid A HILIIREM & A,
HFFIHE N 52%~60%, 435l #r 4~ FMO1~
FMO5!,
2 FMOs BEIZHHE
2.1 FMOs HEB%WN

FMOs HHM2 THRELHN 60 kDa, £ 532~
558 NG HEBR i Ak rh A B v B OR ST 1) B 3 R MRS A%
FZ-(flavin adenine dinucleotide, FAD) #1 NADPH-
SiediMi. FMOs @B a & — R—/NA4h
M. AR R 8 65 FMOs R 4]
FXGXXXHXXXF, ft5 FAD M5 "% B3R HAF
NADPH (¥ IRIEMS /NS R g 4 &, DARRISE Bt A 5
FAD [f) 57 W 2 24 8 5 T i i
2.2 FMOs HI&EMNE

DA FMOs AHR 25 5 00 e 38 52 2 1 G 92 B
757% (Western blots) B4 LL FAD FRFE K Filill FMOs
() 26 6 2 &L, HX PP 7 VR e 1 2 A A, Ak
FMOs B A& R (REA=2EA+BmiEE Y,
FE— 2 RRYE . H AT L UPLC-MRM 2L fi 8 7
el N = AL S W 2 P2 A< R RN R & VAN
FMOs & [l &,
2.3 FMOs SEM M E 895200 E =

PL FMOs 5 VY50 B 1) G 8 R s R
MFEFR, B G E L5 % AR N RCRAR FMOs %
PRS2 I, 45 C TR 5 min 7] f FMOs 35 14 B A%
70%; DMSO (0.1% F1 0.5%) 7] 74K #i b f0#] FMOs

TP, THEE (0.5%) FIZHE (0.5%) S2mife/ds; R
KIAALE SR = NADPH %44 T 37 "C Tl ¥ 5~ 10 min,
FMOs 5 EF#K 30%~50%; FMOs iGPEfE pH 8.4
W T pH 7.4; 34 VAR ) BB K I A 2 o
FMOs i #2410,
3 FMOs &L #LH

FMOs i Z L FAD A%fi%k. NADPH Jo%fiBhA
T A TFEONRY RS AR . H S, BT
NADPH 4i& FAD, Ji# HIRG#GE R B FADH,. #%
27PN E R FAD g 50 7RSS, B
A E I C4 i gl A A, SR 5 211
SEAZEY RSH 4541, i % FADH-OOH ()
ML, — AR TR RRY b, ERENTEY)
(RSOH), 7 —ANEJRFIERUK, MM FADH-OH it
JRN FAD, JEREH NADP 4645 T — 4 AL 75 25
(B DM, [ FMOs 7E AR o R 8 T R 4 S )
M- KA A, Nt K, 558 MR Y S AL
R B ME G RR RS, TR A N AR B R A A
M e s L BE TS 5 S TR AL 5 45 A I ek R R Y
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Figure 1 Catalytic mechanism of flavin-containing monooxy-
genases (FMOs)
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Table 1 Variability in gene expression levels of FMOs

Species Type Tissue Gender Reference
Human FMO1 The main subtype of adult kidney  Fetal liver expression was high, the ~ No significant gender difference 15
expression was silent after birth

FMO2 The main subtype of adult lung

FMO3  The main subtype of adult liver Fetal liver expression was low and
the expression increased gradually
after birth

FMO4  Pancreas

FMOS5  Liver, stomach, pancreas, small

intestine
Mouse FMO1 Lung, kidney Fetal liver expression gradually Sex differences occurred 28 days after 16

increased and reached adult levels

after birth

FMO2 Lung

FMO3  The main subtype of adult female  Fetal liver expression was low and
reached adult levels 14 days after

mouse liver
birth

FMO4 Low expression
FMO5  Liver, kidney, intestine

reached adult levels two days after

birth
Rat FMO1 Liver

FMO2 Kidney
FMO3 Liver (low than FMOL1)
FMO4 Low expression
FMOS5  Liver
Monkey  FMO1 Kidney
FMO2 Lung, heart
FMO3 Liver

Fetal liver expression was low and

birth, and the expression of female mice
remained unchanged, the expression of
male mice was inhibited

No significant gender difference

There were obvious gender differences at
42 days after birth, and adult male mouse
could hardly be detected

No significant gender difference
In the liver and kidney, the female mouse
was higher than the male

There were obvious gender differences, 17

and male rat was higher than female

No significant gender difference

No significant gender difference 18

Fetal liver expression was low and

increased gradually after birth

FMO4 Kidney
FMOS5  Liver, jejunum

Rabbit FMOI1 Liver, intestinal mucosa
FMO2 Lung

No significant gender difference 19

The high expression of fetal lung

was inhibited immediately after
birth and elevated 21 days later

FMO3 Liver (low than FMOL1)
FMO4 Low expression
FMOS5  Liver

FMOs T RN 2R, @ MEER: 5T
H FMOL IRRIAARFE, K. ML RIFH FMOL 2
FERIEEIN, (HME /N RATIF 3 ZR L FMO3PY,
B RERW, SBEEEARN FMO1~FMO5 IR IEK
5 ANAIPEE 94%~98%, HE®EM FMO1 I
BFAET B ME, FMO3 FEZAFAE T AT, B rEmf ot
FMOs /S 25 AR5, B AE X T AR 1
AR RECON AR M B R AL Y
4.2 FMOs BIERM$5 R

T FMOs WA, FMO1 JEPVE B &),
FMO3 k2. FMO1 fl FMO3 EA5 &80 E S,
WL FEJRPEIE B PR B 2T 3 R |

RA7 FEME A B 2555, (HARA 25 FIE B R Y, W
FMO!1 m AL SRS . AKIR A5 A PE, 1 FMO3 7]
NS RE K. FMO2 JEVITEEAMHEX AR, FMO4
[ C-3i bt Hofh FMOs £t 23~26 MEIEER, H iR
KILFMO4 Y, H.I FMO4 %k KPRk, B
FCAE 25 AR b 1 R b 2P, FMOS x4 i
FMOs JEP)H R BAR M EE, Hatcms
FMOS AL & & LEWEL, #H LA FMOS
FELPAR U R IO VE BN . IR ESE N FMOS BT
Baeyer-Villiger NG (B 2), Rtk JE 1)
b, B TR PR (BB AR — BB 4 N SR
TR, Wi &Y E7016 AHTHE 25 MRX-111,
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Figure 2 The Baeyer-Villiger reaction of human FMOS5
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B N-F2f, AR BUIFER) . BRIRSE (2B
TR, 2 A AR . R Y AR S Ak P
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Table 2  Clinical therapeutic agents metabolized by human FMOs

FMOs /™ [a] 14 %5 8 A 14 22 7 22 U5 2k DR AR S 1
AERBEN R, K7 FMOs 1% 25 3 2447 Bh T 1
2GR MR 2 57 . AAZYIIE) FMOs i T
PR RE, CL %1 FMOs JE K 55 A7 E A AL P9 &5 1/
AN AR, SR IE T — AN R R B — R
PR E P, N FMOs JE R B EEJ ik 1 -,
A FMOlp E| FMO4p Flfi 3k K] FMO6p 5 £E1E Yy ik
1 /) 1q24.3 £z, FMO5p #£ 1q21.1 £7, 153 HE FMO7p~
FMO11p M HBLTE 1q24.2 fi7. &% R 11
FREER A, FMO1~5 B A 1L DI6E, FMO1. FMO3
FTFMOS 2 A N2 527K 3 25, FMOs )2
DR 9 AR 2 B i 1 6k 2 A gt A 10 L O
43.1 FMO1 AfK FMO1 EEAE T JLHTFHE . 1%
NG RS SE T . s LUIFIESH FMOL 7E 8~
15 JAI & Efm, B85 FMO3 1Rk 2
FMOI1, [Hit FMO1 A2 s A FFIEAR A 3= ZE g7
FMO!1 [ A48 S AN i, A7 AE /D B g A X ) A%
HRZ A1, AR TR AR FLX A v M R A K
5 HAh A TEEM L, FMO1 A 8RR H 38
T8, TRk BRI A = I S PURS A 2 TR KR | i
[ 2 7 e IRAE B RSN FMOT £ S 55
G WEA, BN B T A T A M A A RS 2K ik R AR i

Type Reaction Substrate Type of drug Reference
FMO1 N-Oxygenation Benzydamine Nonsteroidal anti-inflammatory 24
Imipramine Antidepressant 25
Itopride Antiemetics 25
Nomifensine Antidepressant 25
Olopatadine Antiallergic agent 26
Strychnine Hypotensor 27
Procainamide Type I antiarrhythmic agent 22
Tamoxifen Antiestrogen 28
Tazarotenic acid Retinoic acid receptor modulator 29
Voriconazole Antifungal agents 30
Xanomeline M1 receptor agonist 31
Deprenyl Monoamine oxidase type B inhibitor 32
Lorcaserin Selective human 5-hydroxytryptamine 2C agonist 33
Methamphetamine Psychostimulant 34
C-1311 Antitumor agent 35
GSK5182 Antidiabetic 36
MK-0457 Aurora kinase inhibitor 37
S-Oxygenation Methimazole Thyroperoxidase inhibitor 38
Sulindac Nonsteroidal anti-inflammatory 39
Sulindac sulfide Nonsteroidal anti-inflammatory 40
Cimetidine Antiulcerative 14
Ethionamide Antituberculosis drugs

Quazepam

Sedatives and hypnotics
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Continued
Types Reaction Substrate Type of drug Reference
Selenomethionine Anticancer drug 41
Thiosemicarbazide Antituberculosis drugs
S-Methyl N,N-diethyldithiocarbamate Antialcoholic
FMO2 S-Oxygenation Methimazole Thyroperoxidase inhibitor 14
Ethionamide Antituberculosis drugs 42
Thiosemicarbazide Antituberculosis drugs 43
FMO3 N-Oxygenation Benzydamine Nonsteroidal anti-inflammatory 38
Clozapine Antipsychotic drugs 40
Olanzapine Antipsychotic drugs 41
Olopatadine Antiallergic agent 44
Procainamide Type I antiarrhythmic agent 42
Ttopride Antiemetics 45
Amphetamine Antipsychotic drugs
Almotriptan Antimigraine 46
Dasatinib BCR-ABL and SRC family kinase inhibitor
Deprenyl Monoamine oxidase type B inhibitor 47
Loxapine Tricyclic antipsychotic
Nicotine Analeptic
Nomifensine Antidepressant
Pargyline Hypotensor 48
Pyrazoloacridine Anticancer drug
Furosemide Anti ulcer drug
Tamoxifen Anti estrogen drugs
Stelazine Antipsychotic 20
Voriconazole Antifungal agents
Xanomeline M1 receptor agonist
N-Deacetyl ketoconazole Antifungal
Methamphetamine Psychostimulant
Moclobemide Monoamine oxidase type A inhibitor
N,N-Diallyltryptamine Pschychostimulant
TG100435 Src kinase inhibitor
MK-0457 Aurora kinase inhibitor 49
C-1311 Antitumor agent 50
GSK5182 Antidiabetic
K11777 Peptidomimetic 51
L-775, 606 5-HT(1D) receptor agonist
S-Oxygenation Methimazole Thyroperoxidase inhibitor 35
Sulindac sulfide Nonsteroidal anti-inflammatory 37
Thiosemicarbazide Antituberculosis drugs
Ranitidine Anti-ulcer agent 45
Ethionamide Antituberculosis drugs
Albendazole Anthelmintic 51
Altramet Histamine H2-receptor antagonis 52
Esonarimod Immunomodulator
Selenomethionine Anticancer drug
Tazarotene Retinoic acid receptor modulator 31
FMO5 N-Oxygenation Nomifensine Antidepressant 53
S-Oxygenation S-Methyl esonarimod Cytokine production inhibitor 50
Phospho-sulindac Nonsteroidal anti-inflammatory
Baeyer-Villiger Reaction E7016 Anticancer drug 23
MRX-1314 Antibacterials 54
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B, AR il ke Rl HCO3™, Kk A g 1
IE FMO1 BRI B8 77 FVE 14 1T B 2 52 i i i 2R 10 &
VIR B, BRS80S FR FMO1 2
5 IR AR, AU A P9 AR T 4 R
EAR FMOL £ 1) B AN i 18 b K A A, I
T 'BEREH CYPs 1S s 2 5 T CYP3A4 M,
BB AR RE N BT AR RE /N T IR 114,
Itk FMO1 7EAL A AR H 0 F A TAR B K
432 FMO2 FMO2 FEAfFTRKZHWINMM
fZHg, HEARRNZ S, AR AN FMO2
()8 R RAR B B 1R R DI BE ) FMO2 (FMO2*2A),
A R AT B Bl DU R AR I AL 23 FMO2 A5
ME . BN (49% LLE) RITEHEF (2%~7%) At
2/OH M FMO2 A R R R4 (FMO2*1), 7] LA
4K 2 IkEE, BIREH A TSR FMO2 AP,

FMO2 HA7 B 5 1) J 4738 38 A ™ s 1) S I 4%,
X T SR AE Y, FMO2 T i 1] T 4L S 4,
WA HUBE BRI A R H . R Z ML T, |
FMOs 2 5 R & 7= AR B 7=, 2 B IR 553 6 i
FBr4h. FMO2 Z 5 IR A IR AL, PIa6 A
=2 5% Ha T IR RR, Be 5 SR AR ) o G 4 JOE 1
ki, FF HH#E NADPH, SN ok 4 4145
3o G0 SR YT R AE M P45 B I TR K, P4 FMOs 4%
sk, AR BRI, VR 1) S BT T e T Uk s
R, DA BB 4l i B B A s LA = 4
4.3.3 FMO3 FMO3 EELFTBANE, &AM
JE PR R A% AL T BE Y FMOs.o 0 8 3 R 877 A2 (1)
KAUE S AT FMO1 ik, {f FMO3 FRik/K-F e T
FMOI, 753 A4 B HIA B A KO,

AN FMO3 BEHHEMERZENE , HilC %€
H £ 1k 15 Bl SNPs, [ N61K (Fi i 1E 4 115) . L360P (/i
TEPETE ) R205C (BF MRS H]) A KB 70 R
AR BLAR AT FMOs & PE, Hod v257M. E158K
A E308G Z848 7L 5 Ay DI, 7 W A I 90 Hh B
W UL SNPs /& E158K #11 E308G, Pifh SNPs H N
Kk, HPLEAR R YAk . (E158K/E308G) 45 5+
A G M B, sk 2D Ak N B35t 7 24 R R R R 11
N-SEAC 0 A A, I rb 45 B30 40 8 1 = R KR
iE IR, FMO3 3% P B At AT g 2 3 A i, 4o
FMO3 (1) 548 R 52 M JE £ AR 1 R 25 &7 PRI A A K
TR iR M 2 % (familial adenomatous polyposis,
FAP) HIIGRIRIEIT R . FFIRIR S — PRl A 29, 18
A P H i 18 AR AR RO RO 20— B AL A7 AR R
FMO3 2 ¥ H AL RS 172, T4E E158K H

E308G “& &1, FMO3 & P B AR A At A &7 PR IR 1 4
PLFERE BRA, MTTHE R T 25436 97 R R,

434 FMO4 CHIAME mRNA #%HE FMO3=
FMO5=FMO4 [¥] il J7 4 i FMOs, FMO4 [ 5 Fl
PESIRAR, HAEME RS 54N = ZEiE. A
FMO4 [IZRA R FMOs Hi & 4% 117 T8,
Hifo ¥ e H KU EREME FMO4, 4K %Y
FMO4 3= B77 T FFMERV B B, i v th A b B A7 7 2,
4.3.5 FMO5 FMOS fERANAE. /Mg B %
MR RRE S, SRS FMOs 1 50%, 1R K
BLHLZRAR A, B SR FMOS AE M1k 5 8 55 4 AR i e
N-2E [0 N-S80 40 DA B 5 S 5 B a2 BRI 5 E
PURGE 25 IR BEAE (Y S-SR A, H KB M T
FMO1 = FMO3 BIRHJEY L &1X, FMOS5 fR/D>%
55 FMOs $RAE MM EIA B . = H % (A S R 10D,
Rl HALASK FMOS 78 259048 5 T 14 o 4 2
o VT IR T B, FMOS AU fES 5 & kIE I iR
i (W el PRERSE (CAnEfrEe) DL IESS (e
FIE) EMEA, E R PTE 259 ER-879819 Fl
W25 MRX-1314 A B0, (At Eikfb & 9T bLE
Nl E FMOS 3G VMR EN IR . teah, JE /N B
FMOS5 R £ B, FMO5 th2 5 P k2 5 94K
W, I U SR AR A U R O 1 B A 2 E AR
e AR AL,

LM FE ), FMOs (1M 8] 2 57 2 T 25 A
RAZ, {H FMOS5 B R4 % i AF B IR 35 B A0 520 TR 5
S, WA WMAEE RS5020. FIAET. B &2k R
S0 458 I LR 20 B . AN R HepG2 H [¥) FMOS
LR Rk KM,

5 FMOs 5 CYPs £EHIXF

1E M R FE T, Gl N CYPs &2 5244 H
AMIEDAR I = T AR AR . [ FMOs 5 CYPs &
AR 73 F B AR 1t . AN i o) A
DA S 56 26 AT I s DR 2, TokiiR FMOs % 244X
U DTHR B AKAY . BEE BRI 2 1Y) FMOs R 1
KIL, FMOs 5 CYPs 1E 254 77 [ 1) 22 5 3
REE .

T8, FMOs 5 CYPs f AL B A B R X .
HR, YR EE T, FMOs fiila T4k 54k
EYIHEA, T CYPs W 5 SR G Y. B
% FMOs 5 CYPs #BREMEAL E 2. B8 IR 1AL,
{H CYPs Z AL IR T 13640 BbeBE Ak LR IR
th, Gy tE s Ve R AR B I AR PR, S ke
AT CYPs fvEYE. AHIR, FMOs A& i X Tl
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B SRR R T A AL, B AR . Sk
HARSMOIREE =Y, B =A< FMOs B3 PE
CYPs 18 K S s s Rk KCF, HEAT R A E
I R IR FMOs RIA PIAH s . [FI, WA
A I B 3 3% 5 B 6T FMO 263448 B S5 i 4 RO,

T DX 43 1K R ) 7 R KT FMOs Al
A H] CYPs i& 1% - FEATFAE NADPH %41 T,
FMOs 7E 55 ‘C 2% R AERE, 1MAHE &4 T CYPs Bé
TR¥F 80% UL b yiE M, DR AT LAZEAS A NADPH
Wit 55 CTERERIME] FMOs K. B — X%
FMOs 5 CYPs (7752 I CYPs #1771 1 N--F 2
WK a5 77, AT B A CY Ps 35 14 17 3 A AN 2 i
FMOs {5, {H—2% CYPs ({40150 SKF525A /&
FMOs (i1, DR AT i 238 iok J 47 498 12 5 4 i 1)
il FMOs. It4h, FMOs 5 CYPs HJfi&E pH HA A,
FMOs 4 pH 9~10, CYPs i pH 7.4, KA {E pH
8.4~9.4 [P 5% A N TlIL U7 TGOk 44 LA CYPs 1935
PEOOY, AT eE e AR L E FMOs 2125
B
6 FMOs T SHAYHEEER

AR R, SR BFE CYP B2 54K
U A% 328 A & 0 K R AIG |R ARG A 5 1) 2 0 A ELAE
FH R 0 A R 24 S PR 7 o g, b b ) S AR
FELF 2 09T B &8 IR 1259, i
WFIFEA N CYP3A4 AR bEE, M5 A2 E
RIS 22 R %t CYP3A4 R4/ FH M A3 75 7 26 )
MM ZG R FE T, SIS QT (A HIRE K IF AT = MO i
AFFH AR MKFELLRIAZ S CYP3A4 AR H A
H FMO3 R4 i N-E A=) 1T FMO3 A ) #
7= A 1 £ L PR 2 VA R A= v S I I 1 1
Y- 25k ELAE FH B XU 25 o S An0Rs s 24 BT
1 CYP1A2. CYP2D6 f1 FMO3 & 5, CYP2D6
1 FMO3 BERAELE MR (R BE DR 22 57, (HIEANRE 5]
WECFAR A MR I 2 5, HIELHENIH 22 51
AR, T LA AR A F BRAR 24 4 (AR EL AR T

Shimizu 2545 T 41 B N/S AL & 4% FMO3
Z 5 I8 NEAL AR R, 45 R R = k.
FHBR KL AR F . PR FL S AT I 2 50% 14 B
N-8Ak, B 5 IE 52 R K A, B 310 661 B 1k &5 AR R 1
S-AAk, HAthE N/S LAY FMO WG T2 M, A
LB FMOs AN 5 #0175 3 808 0], 4278 B FMOs
Z: 5 N/S LA P10 B A EAE U, a8 48
SR RIE 25 B SR ALK YE . SRR B N-SAL AN
IR MR 1) S-S AL AT Ry FMO3 2 51 25 )40 B

VE B FL RS IR
7 FMOs S5laK&ER
7.1 =ERRIRIE

FMO3 FITE Y RE R A 2 S 8Ust L Vs, a1 —=H
JiBRAE. =F % (trimethylamine, TMA) J&—Fhfg fi
JI R PR AR, T i T R R G AR D IR L
PR 2 B0 1T A R = FR e SRS N LR E 2R, 3 FMO3
AR A AT (TMAO) HEHI A AL . R AR S5 mT it
B FMO3 BhEgsk 2, 1 TMA AREEALE TMAO, M
T ASE v A FE = PR e o PRVBCRI VR HERR AR 4, A SR
B e R, DRt g PR A AR, B D g
AN, NPEBER . FMO3 #ifi 7slF A B B 55
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