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Abstract: Arsenic (As) is an ubiquitous carcinogenic element in the environment. As pollution in soil not only af-
fects the yield and quality of crops, but also may spread through the food chain to the human body, which has a se-
rious threat to human health. In recent years, researchers have conducted a series of studies on the As bio-accessi-
bility and bioavailability. The purposes of this paper are to summarize the sources and hazards of arsenic; to sum

up the concept and link between As bio-accessibility and bioavailability; to analyze and summarize the in-vivo, Ca-
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co-2 cell model and 7 in-vitro methods; to generalize the contributory factors of As bio-accessibility and bioavail-

ability, such as the total concentration and speciation of arsenic, mineral elements, nutritional status, colon microor-

ganisms and other factors which have a positive or negative effect on As bio-accessibility and bioavailability. Final-

ly, the assessment of arsenic bioavailability and bio-accessibility in the future and the exploration of arsenic pollu-

tion mechanisms are prospected, and the results of arsenic health risk assessment are more reliable through stand-

ardized in vitro gastrointestinal models.

Keywords: arsenic; intestinal microorganisms; bio-accessibility; bioavailability; soils; foods

HRAE 2014 438 = & A 19 (4 1 b 5T ekl
A TN, T 2275 G - e b iy 1 4
GBS YL TR 5 82.4% , HiAth A ML TS Y Wy
HY, EEJREFIRWIREE>S g-om” 48 A
K4 @, i (arsenic, As)i T HA 5 E 4R HLIK
A2 PR ORISR A Tl H WA 2N EH 4w
REEHESFEIGRN S MERE TR Y HEe R
15 Y ELA BRURE  Frel LR o] 305G ()RR HER S bR —
T DL T2 43 A A6 SR 85 Th i A 22 5 e s AT
W EE S AN RO G R W], i 50 2 A 289 e Fn A
I AT ST X A At B 4 5™ 1 S, AH
X E AR SRS, AT A S Y
A A5 T G i i T Ay X AR ™ A 1) it B XU
PRI AR SO0) o 463 i i ) SR U 5 i A A2 mT 45
PES YA RAER E L5 R I T 3 DA K
SN R R AT T 2R, LU 4 e A
BRSP4l TARE$R LS

1 #pY3kIES &= (Sources and hazards of arse-
nic)
L1 A g i

i 2 8 60 P 5008 40 B, %o AR fEE R A ™ B 1Y
W , NISHE A8 i 2 AT 2 e
(AR, AARZRER T 1 el PR 2 bl R A
5 T HR AFIRZ R fih 3 Fpoy X b 2 LR AR
N A et () R AR 2 — R R LB AR P
HME T LR S B E A 54 N i
e Si v as i BUN=¥ e SiN= 7/ b R
IS ARG B KRR o, SO B —k A
HREE, 2 AN, RS ae Wit
HA A ey ma !, KRS b e B 38 5 nT 3k
BN IR TPk B 10 f5 2 2 SR
TE—E PR LR T HES b — il X (o FH
IKFEWM KA , il AR IR AR (RE SR IRE T A KB
B, AL T DRAECIRAS T 19 - HE A ) 1 e ke 1) 1=
B Wb SR KRS R S U S I A AR

KFPRL FEFFAERAAR R [ KA RS &
ZMF R b AT T JCHLA R £ GAs Y )tk B W)
A R A = A A AL A R R GAs ™M B
AR TR XS R A SR & e 25 R AR
(1) FH A 2 T /R R S A ) il v i 5 14 o 1 o 22

NZEAAL AT LA 2k £ FH 32 075 G 1) A oK Wz i
A, £ FH e R A o 7 A A I R s
JLE P E MR BRI — KMEEN
— S [ Z (U H AN 5% K BL22) 52 W08 79 68 20 £ o B
TR S AT, & AR R A 5T
R, H BB E R M E , SR, B
KBNS R ) TS HLA (1As) , 7 b KA v i
SN 04 ~ 1.0 mg kg™, H AL & &
K 934% ~97.7% " MRWFTE L KB, KR A
TR JC ML A B 5 B i S AH R ORS OK A A
U R, AR RO A T R
SRR [ R ) il 5t Bk — VR AE 1Y
it B IR 7] A8
1.2 e E

NP A 1 1 2o (e () A0, Qo I 6 505 A
PRI B 3505 I e it R g ok i B e e 25 4 T
P Al T B R — AR T R KRR
YA I A SO P BP0 e g e ) £ A AR
HE T IR R B JER s A6 (e R [ AR AR 1) T

A () FE AR AR AR B B T HAPAE O TE S
PRSP lE TOHLA A0 EE I R T A HLA B H i
1% (MMA)F1 — LA R (DMA),, =M (As™ )iy 251
KT FMR(As )P 5 4 K4 (A S AL B (U0 = 4R
i ER R E B S i R RS = M e L
2P0 A0 % 1 AR, 52 40 TR | 2 e A

T S B A DG il A B 11 ) B PR ek o e 12 1 4

WAL, T JCHIL M B0 2 X5 i 40 B L %A bk
YERE® . A LAY 0 2E R N AR 4, an —
LA R (DMAY) A1 A€ — FF L i iR (thio-DMAY)
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S AT DIXE A AR A0 R r) B s = A= SR VE i
AL LAKE i T ML AR 2 P Bl E A AR B B AR 0 A A
PERS AN TE AL (1AsY) 1 75 1 G P 3 A
(MMAY)F1 — F JL A iR (DMAY) 1Y B 7 55 10 52
FIAh R EE L 2 2 B — AL B RITT R (R
et 2 1 32 B A AL gl 2 ST o 0, 44 R ] LA
3 3 B A (Y R AR AN AR TR R S T A A D
PRAE I LA RRAR A () 3 VR FH 0

WS  FE 45 A 4 BUR H C 28 0 ) T 45
AL (1As) I 75 G B LA B (MMIAL Y ) i — F
JSEAPAR(DMA Y ) | R A0 B R AR IR (MMA ™Y L R
BEME R0 11 PR R L AR B R (MMIMTALY ) 25 78 7Y 1)
L Y/E I DN ~Y (2 97 - aaa e ma: (N (0] /1) SRS N T4
HE—25 R X AS [ 20 0 2 1 AR R XA
A RS RIS

2 THAEMTFAMSENMAERNERNTEN S XE (Def-
inition and relationship between arsenic bioaccessi-
bility and bioavailability )

TEVPAN T 4 Ja Bk A A4 £t B XU 19 il i v, A=
Y] S R RO 2 D EE R TE TR, AR
A2 PEJRAE FTV T K i 1 PR HL AT 4 W i 1) e
i, A A DA SO0 S 4 28 WSO A AR 1 AT
KRG

B2 ) ] 251 5 AR AT T AN 2 2 S A B
SIS CATVFZ ISR T s 5 AR YA
Rtk Z 18] BAT — & MR OCME . Li A5 43 531 1T
prifE%(Unified BARGE Method, UBM) &4} 15 fi i
:(In Vitro Gastrointestinal, IVG) ., A= Bl 5 £ B v
(Physiologically Based Extraction Test, PBET) . % f#
JEE/HE W R JEE F S K & 23 J7 % (the Solubility/Bio-
availability Research Consortium, SBRC) 17 [# 5 1
5T BE 7 (Deutsches Institut fiir Normung e.v. Meth-
od, DIN)E 5 Fi 5 i X6f 5275 G 1 358 v it 1) A= ) A 34
PESEA TR, 25 R W] 5 /N B P i 50 50His 40 6 2
ORI IVG J715 (R =0.83), Jf H UBM #il SBRC
T3 AR AT TG L P A WA O R T ) AR
FEUA)TE0.57 ~0.80 Z ], K/NZLEFIH] 5 F
IAAIME A 7 ¥ (RIVM  IVG . DIN . PBET #1 SBRC)75
B AR APy AT 5 PE B S5 8T 12 RS v i A= YA
ROMEEHE AT AOCHERL G 40, 45 2R 3R, 5 Fhidsh
T3 V5N MR A AR T A5 S AR A R R A
XK, BT SR BEYE N 2 78 03407 ~0.8539 Z i), L
H PBET #5274 Ji7 B B 9 AH OC 2 $0(H (7 = 0.8539) Fix

K., Wang ZECOLER A Y TT 455 (As-BA) FIAH R A4
FBUME(As-RBA) T H I8 b & B0, 44 D9 -1 S 56
FIFHE RELAVIVCs) 75 H (1 =0.392) F&s 5 (© =
0.362)B B A A1 14, 11 7E /0N B B A P (R 1k 55
) =0.544 T35 TRl &, AL, 56 F As-BA 5
As-RBA Z [a] By AH M 1) FH BB LR U Hh i 4 ve
JE /N B B R A= T 25 m R T LR e T
KB TR AR A A ke, SR, Li AFRE ek
K% PBET & [ B{(MPBETGP) 7 ¥ 7& A A £ 7]
SR S5 ARG A W A RO I AR DG PR AS R, SR T 4L
A A A ROPE N A W] A PR 2 ) 25 5 R EE R
Bland-Altman £ HIW) & R4,

AT 5 S AR A A 2 T AT —
(AR S (EAR IR A 52 25 AT 1, AN [ AL B B DA Je
AR TR Z 18] 8 A AE S A AE — o 1 25 P07
R, A REFE A= 4 0] 25 1k 55 AR WA bk — 38 4%
[k, X AT SR B AN [RITH AL BB A7 il i A AE TR 2
BA—E W25 5 VR RIE B RRTE B s
W SR A AEAR R 22 508 DRI, 7R 5% 4
KAL) T b AR AT 25 M 0 ] B A 7 O
KAL) BT b A W) A O R R SRS i — 2 1]
i A A OC R A B IESEL; 754, BT
THEMNERF I A B G — B9 T TR R
e, T b — L MBER T B AR N TR R AL i
BL

3 WMAEMBUES EWATEER TR T E (Re-
search methods for arsenic bioavailability and bio-
accessibility )

3.1 KW E(in vivo)

R PR A SRR I 1A 52 56 (in- vivo) PFA
IR E L BT R AR YA R AR A
AR 5 12— R T s W BB TR AR S50
MRS AT 2 B NSRS BRTE 29T K
HE R (40 £ 9 e B W R o v i R AR AR A
ROPE 1A P Bl S Y TR A
JEAS Bl R ] B 22 S5 DA R AR B () Rt FR
il 7 HAE AR KU DA rh i Tz T
AR JRT AARZE B e 40 1) Caco-2 20 AR Y Y &
JrM AP A - e W R T b R 4 T 4 A W A AR
PESRUE T T BEAY 7 ], Caco-2 4 L5 /N i W i 240
ML RAVEZ AR RRAE™T ) SE30 BA 5 5 4E il
it BAMR SR (HR | Caco-2 0L 5 A/ N
b AR B 22 5 B D REE AL



242 s #F

PLINN O P17 5

FRARMAFAEZE T AR R 250 % ok 1 25 R ke =
A e,

TR AR 2 A6 B 45 5 T (1) 25 R, AR A1 O ik (in
vitro) B T —F A7 B bR R 28 T 4 Dy v ok T o
SR T R BARSN g gk o 2 1
AR DY A AR W A BT (RBA) I A 38 1 B AR T
UL R Sl R ARSME U (i vitro) J VAR E 4
e B %) A 0 AT e A T A A R 1 e e Sk F
5 498 R T e A A SRR TR K R
ﬁm(%\% 1)[36,44,48—55]D
3.2 RSN Hi(in vitro)

RSN i(in vitro) R FE T 4 J8 A W) T SR PR R
FH 725 A LR o v RSMEE 5 445
TR RFIN A, BT, E RS R A
VNN Ry S [l = N O RAER 7/ T I
PRS0 o B 7 1A A R AL TR B —
3,812 R AR A1 2 2 A 4 A PR B R
P:(PBET) ., faf 2% /A & T AL 5 30 55 [ 5% 0 5% B vk
(RIVM)  fif 22 i B2 A5 B B W7 (TIM) 78 [E 7
HERIF T e 25 (DIN) A= 9y ] 251 i AL $2 B2 (SBET) A1l
RHN B ATER(IVG), XEET k& A R MMmE,
BRI A 25 B RS 3LV Y pHL (A | i ) b 28 A5
SRR s R R AR AR I 3l Oy 3 R ) A

(% 2), TEITLLARR N & R R | 3k Se R A F oY
D5 ARAS )RR B N FH T RN &) 2 FhE i
WA RCE S AWl AP PR T AR SR,
X AR K 22 A T AR AL A e i Tl A vt
Y E YA SRR s AR R
(R E R, XS R Y S B Y P 4
JERAPI IS A AT 0 R A 3 K Bk
T A R, 20k 235 g 1) ik o g s v A R 0 A
ANBEREZ A, H T UL AR LR 4 v A AR
e R XU , ZEBIFE B R/ B B i i 26 9 T 26
B, 0 25 FE i 3 T A S

IEAER , N7 B A ) A 28 RGBT (simula-
tor of human intestinal ecosystem, SHIME) ) % J& 5
I FH A A 8 K £ 5 o v 4 A A e A M F
FEPRAE T AT RE Y 7%, SHIME J& —Fh 7E (441
FAF IR E I A BE K T8 AR R I I R
4t, 83 SHIME A4 5 AFa = 4k, HFALHLE |
AN T4 B R 5 P A R B, LR B 4R R 7R 37
°C ; SHIME [V #% PN T+ 45 1 | B 465 iz Fn I 245 i =% v
pH EIEEMKIK ] 5.6 ~5.9 .62 ~6.5 F16.7 ~6.9;7F
WFFEHT 6 A~ H WA BUE ZIRYT L AR R IR A Y
e 2 B U TR CE DR T R AR A
FEERERS G TR, 250 BoZ2 E il

Rx1 ERAFEE Caco-2 MR R4 &
Table 1 The characteristics of in-vivo methods and Caco-2 cell model
Tk AR Ay J5 A R 2230k
Methods Models Characteristics References
VT e 3 ) TG Sl e A Ak e R SN O < R R ) s e RO O
E A By ) R, R SR AR S EE R A BT R B E
BT N Y Ja B o f A R A B A A Rt
(ENAWIRZS REKF Y% This method is to determine the content of heavy metals by adding heavy metals directly to 36, 48-53]
In-vivo Rats, piggy, rabbits the feed fed to the test animals or mixing them with heavy metal contaminated soil, and regu-
or primates larly extracting animal blood to determine the heavy metal content, or collecting animal feces,
urine, and organs such as liver and kidneys to determine the content of heavy metals, and fi-
nally calculating the As bioavailability
IZASTRY ST = B T AN - 1 2 5 DJEHL As™ IR 5 A7 E Blia it R, i
FHRIRNE A ALY 15 50 2k oK 8 2R 1 ; @TEHL As Y BB S 4 81
Caco-2 Caco-2 2} G B, (5 DT BT AR 32T 1 AT HLAN 24 0 70 o 3 7 2, T L
MMIBR (T ARLS L) R s R A
Caco-2 Caco-2 cell The absorption of arsenic in this model depends mainly on proteins of the cells: MDAbsorption  [44, 54-55]
cell model (from human inorganic As'! contains an active transport process that relies on glucose transport protein, or-

colon cancer cells)

ganic anion transport peptides and water channel proteins; @Absorption of organic arsenic is
the same as passive diffusion process and may be the same as the transport protein used by

phosphate
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Table 2 The simulated organs and characteristics of 6 in-vitro methods
T AR RS B T8 R EE BTN
Methods Simulated organs Method introduction and characteristics References
BOTEAELTER E A A B SR AT BT A AR 1 A oA T A
itk (18 2R R FNAT ILIR , 3 A T R R e , -5 28 1 18 Bl o4 i R A B
PRET B /Mg The method is designed on the parameters of children’ s gastrointestinal physiological condi- 62]
Stomach, small intestine  tions, not only to add digestive enzymes and organic acids in the simulated gastrointestinal
phase, but also to add bile and trypsin, and to reproduce the anaerobic environment in the gas-
trointestinal tract
gy PTG LRV J 5 S B TG L, TR LA
TH \—
DIREE 7R el e S Rty
RIVM Mouth, stomach, [63-64]
The method, which sets a lower pH in the gastric (pH 1.1) and small intestine (pH 5.5) stage,
small intestine
can be used to determine the bio-accessibility of organic pollutants and heavy metals in soil
V7R — S AS O TR GE T SEBLRE 09 B S0 B2 5 L ) P )
B+l Al RS- 8 pH EE ] B A2 2%
TIM Stomach, dodecadactylon, This method, a dynamic system by computer-controlled gastrointestinal simulation device, [65]
jejunum and ileum controls the pH range of each part by computer-controlled acid and its simulation device is
complex
i B 27 BT R E LTS R, B B T e b AR R A T 4
AN = I
i
DIN Mouth, stomach, . . L . . . [66]
This method was originally used for the determination of organic pollutants in soil and has
small intestine
been used to determine the bio-accessibility of heavy metals in soil
y 1 PBET J7 bR L3 FLo% 6 B, S T PR 1
H
SBET s ) Adapted from the PBET method, it only takes into account gastric digestion and focuses more [67]
tomac
on risk assessment results
TEB AT AR O T AR T AR AHE £, A SRR A T YO A P9 T 6 Jo A 4 T 2 1
= I PRS0 1 SR E T Y pH. LL PBET J5iAIk, T AL B3N T NaCl e ML
=1
To explore the effect of food intake on the bio-accessibility of heavy metals in human body,
VG Stomach, [32]

small intestine

raw dough is added to simulate human eating in the method that pH in the gastrointestinal en-
vironment is lower than the PBET method; this method adds NaCl in digestive fluid without

organic acids

PR — D FEA B B, ARy — A sh B AR B
JiEAEAUAY , SHIME BI85 37 45 1 S A )
V&™), SHIME #6584 [K 2% 18 1] i 3 i A= M e 2 )
B JFH AL AR, BE RS B4 3 S AN [R) A
FEXT YIS BB G R TR ST T
ZANATAE TR R B ARSI AR AL A H
ThAT R ARV ER | 35 2% JEO X BB J7 3 AH B 25 B
FAE 3 K B 2 o b i & s a1 B B Be it T Ak
SRR AR ZE A KA B T A it B XS, DAk T
TER AL 5E 2%, 4N PBET J7 L A5L40L 'E R/ By
B, 1Ml SHIME BRI R 5T T 35 A 450 fl A= P 1 45
b Be PR 2 Bl 5 LRSS A TR SE -
AP B 25 15 20 A5 BOK B rh B AY A2 AT 45 1
SN b FEOR A 2 TR A , A v

VAl e A L T P A B 0 R T TR Y
DB FEHE T R] SE A AR B

4 FmfEMERES A4 1% E = (Factors af-
fecting arsenic bioavailability and bioaccessibility )
4.1 pRHREE R HIERS

AR P 0 2 ) A 280 5 AR T 2 s v S H
SR RAFTEIE S B UK AR . TR ) (e B
AU DA A 22 25 7% TR 1Y) Sk B M HAR AR TR
ARSI Ty T A R i BT PR Y
VR AT B A A R ) B e AR R, BRSO
KRB BE A 1 A I R A v R R R R T AR U
BRI, A= ] ) FH M fr v B 3 Y ; AE i 2
$R IS EG (PBET) A SN2 560 SHIME AU AH 45 45 1Y
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FAFF WSS R RS K p S B e BEAE /N RN g
[ B9y B v 55 A g T 2 M £ e JBE L TE A 6B

1M Wang 257785 b L7 /KRG 7= X (g DY i)
IR A 3 A7 FR U5 2E 4T Spearman 45 A OG 1
S3HTRN RS 43 BT ) 45 SR e B KRS v A i) v B
2327 - SRR K v v BE B s, 5 — Jr T, A
(AT 28530 5 N g R RURS DAk A v & # 45 C dk
YEM . Juhasz SEFI FH/INFERCRUGAE K i 2E ) 4
ROPEEAT T AR5, & BUA A AR A b EE SRR
H BT A G N AR R A ™) FL R R h (1As V)
OIEet7/ IR IDEEL R TR
4.2 WYFILE

W0 I P B AR 4 4R B B JEORE, AT 4 A
YIRS 2k BRI ST ST 2Ok 2
PURAE R AR TR . 2200 S b A= 4 ok
PSS IOV 0p AL T NS o pe S BT N
A 25 T A 7 L3 AT AR AR A4 A= 40 5%
PEVST KR RIS it m %) 45 ] AR B A 9 PT 4
P, I BLf AT LU — LR R (DMA Y ) 78 8 1 18 3
A BRI HP 0 5 i A S5 R ARR T /N R P
FASh PBET 5 SHIME #5554 45 5120 55 1% XF EL Ak 5%
SRR, E B B AR Y T RS BRI B
WAL SR B AR OG, [RIIE, B Hh Ca Fe il
Zn W) R S A A Rt B AR T

AN, Fe(3 mg- L) AT LLFERLALL Y B 1 i 4k i
L HEFTEREE AR T AL R S R A S8
ATV PR A 2 a7 R BB B 9 e B AR AR
B tE /N B B Fe 3 ixf b 22 BE 1 F (i () A= 4 T
I PEREARS s mTVAE M A A R SR A = AN R MK
AP Rl PR LA T A g TSN AT = AN
BRER R LT3N Fe( ) & AU A0 FN A1 1- 58 pH (H
PIgi/ b e i A el 5 MERG ST B T RE S5 n
s S (S T B i iR
TG A= T 5™ SR 2/ N B B b i R n]
e SubRE: BRI s R I R B AT
DLID A 7E B R N R W™
4.3 BIRRECEFRYR)

e/ ORT KAt/ AR SR RN R A
Oomen 25 Yl ARSI & AR & B0, 0 (f2
FEEE B AR K AL B ) T 32 75 Y e v il AR
YTl R TIN 2 7% ~ 14% ; 15 25 BEAE B — Fh ik 7k
G, SRV R A BB, T ARG i - 38 v £ g
T T ROR 5K A A I K ISR S5 G WA

Hh i A A A SO A s Laird 467 AT 2
B B KA B RO TR A T L3 A 40 5 AN i By
Bt A vl 251, Wang 267 B AR 17 38 1%
AP S RGN 4 PR E TR HEAEE C.
K R AR )X A 9 0T 45 Pk A e A T
THRSE SRR, 4E AR R C n] ARG R RN By
By Ay mT 45k AR Ry AT LA R i RS 1
B B i A= W i) 25 P 2 T L3 N i B B
WA AT AP, 4EE R C AT RLUA SO AR AR
FEERTE 2R - 398 i o R ORI bR AT DL 2 1
AR B SE 8 A1 | 30 T LAt A 9 ] 25 1 7 A
Wi, #R1M7, Clemente 2557 & B, A7 7 FL 2L 05 77
Py BT (e Joe 22088 ) T LA e AR K e i s e i 49 26 4
AT PE, FEVEAL S SRR 1 5 XURS: B, 0 3 R R
WX A A AT 2 R R
4.4 JHiEREY

i A i o TV 2 BT SRS D) RE AN R P
(R EE ] AR B R A NS M e vh R4 1 2 B AR
FHC P T A 0 AR T A3 o R i) - 8 R 3 o o
AR FH , DI X A 4 mT 25 1 5 2R A o
FIEAS=HERE W, WF5E 32 B, I T8 sl A 400 o A T A
AR T S R A S A FE v A A
R i T A e e AR R e B4 AT
PLh ik a6 AR T, Sun ZEPUTERF ST I A R
WXt R K H e A 3 T 4 B S e i, 2 B A
YrmT AREACRE K i i 2R 0 ml 451 X mT e & il T
25 i e e b B A R A AL B T 5 2L
Wang %57 W58 AKMEAEAS [R]85 10 B B (%) i A 0 4 3%
PEI & B, 5/ M BB L, 235 i B i A ) mT 2 M
i, H B HEWT T RE 2 th 145 1A B 02 W P i A ks
Rz o 81 1A ML 5 DT ARG T e 1 2 T 2
P, NI IERUE P ik v] B R 3 b i,
ARSI E LA A a2 s T
i A P A RO Yin SFPIRFGE TS FORAE
rn EAN I AL B B it 26 A v 0 A 4k, 45 2R R W
T %) A= 0 A R AE B AR Y B R 52.8% ~78.8%
N Y B I =, N B BB 1.2 £5(66.0% ~
95.8%), 1 2% iz B B i %) A 9 A8 01k B S AR
(113% ~63.6%), M7 il (A= Py AN {0 it 1) A6 4 mT
FUFH A = A s, o HoAth 5 4 J& A7 76 3 Bk OE 3
AIFZIR 3 U Wang Z2°YF H PBET J7#:5 SHIME J7
RS G XN AR Cu Cd Pb 1 Zn 55 H 4 )&
() 0 S A T 9 I B, /N2 KR8/ N i R
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ZilAA 4 h)E, Cu WAEY R R 2 LI m
Cd Pb 1 Zn WA W) R FH R W R, Bt B 18 1k
A= AR | T A R A B A A A 1 N
/N, T 2R AR FHAIL R B e ) Ak
JRE AU A v 5 2 R 2 T o ASEERL
4.5 HAbHZE

FEK i A= Wy mT 450 5 AR W SR 2 S T2
43 THARI T B TR E S5 1 0 35 A AR AR S R R Y
S, RSN AT VA S IR 25 AR I R R P A R
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