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Abstract; With environmental issues being increasingly serious, an efficient toxicology evaluation system is ur-
gently needed to comprehensively evaluate the toxic effects of various environmental pollutants, reveal the toxic
mechanism, discern the relationship between the structure and toxic effects of chemicals, and thus guide the synthe-
sis of safe compounds. In recent years, the application of human pluripotent stem cells (hPSCs) in toxicity research
has emerged showing great potential. hPSCs possess almost unlimited proliferation ability and the potential to dif-
ferentiate into all the cell types of the adult. Cells differentiated from hPSCs can replace primary cells for toxicity

research and the experiments can be carried out in a high-throughput manner. The differentiation model of hPSCs
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can be used to study the developmental toxicity of environmental pollutants to human embryos in vitro. In addition,

technology breakthroughs of iPSC-based organoid construction make it possible to study the organ toxicity of envi-

ronmental pollutants. Therefore, hPSCs possess great practical value in risk assessment of environmental pollutants.

Keywords: environmental pollutants; human pluripotent stem cells; developmental toxicity; organ toxicity
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o BB i e AT TAE AR TG SR AU A Y
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Az, BRI — TR, AT it O A — g i e HL
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Lt AT KU A

TR PRI R DORAR T OB S AR 3h
Y SHAT AR AR IR AR R B, T LR T
A1) 22 57, 56 T S SC 50 15 B A9 45 ROF A HGE T
N, PROMHM S I A 68, St T i ke b3k ) i
AIRAS, BT, MO NN IR A6 F () B AT ik 1
B I S S A R e L e i A ),
U, A B SR A AR, ke T Sh WA IR A o B Y
(LR, PO, PSR S 36 AN AT LA A T S R
B EA ZFh SRR A W) A R 28 6 AL S Y
HFEFHLRIB T O RIG 2R, BUAN, (AR 20
DRI B B SR 5 IR i R I Af Ml S e BRI
TS YW ARG RS2, 25 1 BTk | PR A1 20 it 5
B ] LLIR A S S AN AR S PR 75 e Wy R
R TR A, A7 ) A A T e M B L BF 5T
A B R R — B S B A - TR R R
HHATHESZeEGYNE N, TR
RSN B2 18— A % 20 50, AR SO LA 41
Z R T AT B AT SRR, B id B O A e T B
SFPAG SR AL AR 78 AIHRE Bl LU 40 i A PR A
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1 FTLHMEZIEFELREE I (Brief introduction to
the development of stem cell toxicology)

Z RE T4l ffd(pluripotent stem cells, PSCs)f&—32&
WA AFREHRE ) T Jo B i 1S 58 68 ) F AT oAk
R AR TLF A SR TS e A 4, SRR Y
YA o3 2 15 2 A9 IR G T 48 i (embryonic stem
cells, ESCs) 13 i 5 4 F2 15 2| 19155 5 2 A8 1T 41 g
(induced pluripotent stem cells, iPSCs)JJ& F* PSCs"
1981 4, Evans 11 Kaufman™ {373 & 17 /N EUEIG T
4 Jifi(mouse embryonic stem cells, mESCs)Ff-##: 37 T

HIRIR AR, 1997 4R WESEE B T RG240 A X
N (Embryonic Stem Cell Test, EST), #2371 1~ &
TWENG T4 i i) & B #E M IPAE LR 1998 4F
Thomson Z£P T 43 B T NG T 40 ifd (human em-
bryonic stem cells, hESCs), Jf- 7. TARINE FRIK & |
1999 4, BRI i 98 Hhl> ECVAM (European
Centre for the Validation of Alternative Methods) [ fff
FEUERA {8 FH EST #LAY ] LA H PFAd 2R 5% 5 4 4
PINRIG & B B 1Y, 2007 4, Takahashi 557 % DKy
IS 20 M B 2 A O i S 22 RE T 4RI, 2008 4F,
Park S5CVF 3 g BB AR, AT 8 ST S R S 1
iPSCs AIMLFR , fif Db 1 ¢ 8 N HF B9 47 22 2 20 i 0
DAARIURNY™ 3 1) [, Ay op o B 7 N B A e PR B2
PEPEOY 1Y A 29 T LA, 2008 4F, A5 /N R
EST AHX I (149 R i 1 200 ) 3 o 00 e 7™ 7 4
TR 10 AR A] B hESCs 845 i 7 B2 A1 2 2
ST R B T TR R BB 0 1) = R
(DA FH G 48 0T T Jo BR 9 34 58 fig 1 #4346k
B AR S A A BE T, Ko AR 7 R 2 AL 1Y) 4
JHL e JUL 0 6L 55 DA 200 L DI K 14 4 ) 1)
AL, VR SR T AR AN EE M TEAG A9 v s ) R
FHVRSIIR G T 4 M 43 Ak s BB RUA N ARG B & &
IR BT ORIR S A B T A [ 3 2 2 A T R
2, 0l BRI L & 96 ARG & & &AL fE i
BEPEAEH, 0B 259 3 3R 55 05 e 2 B0 G ) L e AR 2
F R 5 (3) fulE FH VR S 1 44 - i ke 19 21 28 B 8240
AR T A LA E HA TS YRR g
TR S WA S A R TR VR A R %
F1%) B2 BRI 7 45 43 TR R PT LA IS 28 B FH B2 i 2
AR T = T AR BT A S ) A R AL (BT 1),

FERSRE TS e e e o i A b, 2B T ik
HNSEBGA AL N, AR T | R OIS R T
/PO N I AN = I W = BU R N2 5 S
TR SR 2 G il i 4 M 7 i 3 P AR
K i 2 )2 IR YA DGR BRI B, Bl R b A BB B
BT A S A S A5 - VRN G RIS, R
SR, B HT T4 B E R T Qe e PA T A L FHATS
I FHREBEL AR R ) C R o
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NG T4 I (mESCs) & A 2257

Establishment in culture of the

mouse embryonic stem cells (MESCs)

T IET/N BRI A6 ) P 1 A 0 3
(EST)A &N

Establishment of the first mouse embryonic stem cells
based Embryonic Stem Cell Test (EST)

NG T ABE(hESCs) R (.

Establishment in culture of the

human embryonic stem cells (hESCs)

FRUHNAA T T o C (ECVAM) [ B3 0% L a1 HoAT
e EE MG, B8UE T ESTRIR 1Y P

The EST model was validated using 30 known
compounds by the European Centre for the Validation
of Alternative Methods (ECVAM)

/NS Z R8T A0 HiL(miPSCs) 1999

RIWHEST

Establishment in culture of the

mouse induced pluripotent stem

1. FFhESCsiW & Bt PG R (1 3y

ell iPSC

eclls (. ) 2006 Establishment of the hESCs based developmental
toxicity evaluation model
2. NI ZHE T AIAE(hiPSCs) R 193N
Establishment in culture of the human induced

luripotent stem cells (hiPSCs
PRSP EhiPSCsANAfL FR 2007 PP : !
%S

Establishment in culture of the

disease specific hiPSCs 1. FFhPSCsifs R -l (f.0 LA AR A 3y 1 i 3

T LR &
Establishment of the high-throughput developmental
cardiac toxicity evaluation system with hPSCs

2. HThPSCsHE 4 bk 3 DL A LA .0 L
Syl

BRI

Evaluation of the developmental cardiac toxicity with
hPSCs derived 3D cardiac tissue

TRSNZE FhESCs ML 3D M
SR T KT AT AR 2011
Evaluation of the developmental
neural toxicity with hESCs derived
3D neural spheres

A ThPSCsFE AL Mk 3DIT2E & B A TIT R
TFAY

Evaluation of the hepatic toxicity with the 3D hepatic
organoids derived from hPSCs

JEFhPSCsifE TRk iy
3DIGRAS T A T I EE R

Assessment of the intestinal
toxicity with 3D intestinal
organoids derived from hPSCs
T hPSCsiff /bR 3D B AR A B Hr 4 A ghifk
i E S R

Establishment of a fully automated and high-throughput
nephrotoxicity assessment platform with hPSCs derived
3D renal organoids

1 THESEFEZREN

Fig. 1 Development of stem cell toxicology
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2 AsgETHREEMSBMEITHPRALA (The
application of hESCs in basic toxicity evaluation)

TER R A5 IR ML S 0 B R 58
(A S E I E AR ol R =B G e e s
Mo FHLG TR0 A, MG T4 i 5 AT 15 AR 7E
S P B T N 2 ULk S WAk S ) S TE R
Y Z TR AE s AH LT B AR AR, G 1 40 A Y 3
FERE ST SR 38 3 15 R 4 Ak AT DR B AR A A (] S A
AR, Ay S I S 1 A B AR A
JVSJHEs 1 240 L 7 5 e B P A DO v g g P AT DG 9 )
1991 4§, Laschinski 55! D\ 42 Jf 43 85 i 4 £% 14
mESCs, Fifi J5 i Ff MTT ¥E RIS 1T 2 Fh ik & 4%t
mESCs F1BCET 4 20 A 0 240 M B 1, AH G I 25 R
NS Z G R Y sc g5 R m B &, b BoR
mESCs L /b 40 M 2 AT 5 5 i s, B hP-
SCs 5771 2 19 & 57 DL KOs T 4 A R 1 AS T 58
1, hPSCs LA KH: 34010 >k 1) 40 1t o 45 1 FH T BE A
BRI Y, O HL 2 MR I vk A2 W ) =
Ak, 2016 4, Pei 5" E T T —E LT hiPSCs Al
hiPSCs b Mk A 240 M (i 28 T 40 Fr oo f 2 P
2 J5 4 ) ) v L A0 5 ) R R A R, B 1
ZRGMR THEMARHTER LB MAERER MRS
SYYITEN B 80 Fi ik & W TE 10 pmol - L™ F1 100
pmol - L™ INFAYEEME . MTT 40 il 25 1 46 I 52 36 2%
R AR 80 Ak &b A 50 Rk G4 xF
iR 4 A 20— B R R b 4
TR DU A EEE BRI = KBRXNT 4 Fh A
X5 B 0 A A RE . R UL A VR G T 20 P
SIACRGE T A N7 6 T A [R] S A8 A i 1 e 3
AL ACT &, o] DU K Hb i 2E 10 5 9 5 1 B
SRR BOFAE s 20 B A AR o o [RIIR, PR A5 S G ) DU
XU AR A4 R R R — S R A B Al 2 60w
SRR BA Wz W R AN, I T A T
hPSCs FIAS [F) 434k 240 b %) v a0 1 B 1 07 A1 5 64 7
RBE 15 YLy FE il 35 PE 07 A 0 2

3 ASRTHRERESHEITMHAPAIMNA (The
application of hESCs in developmental toxicity e-
valuation)

T R A B ST RR T O ARG X A TS
T3 P E AR A R L KT R e R 1 A L R
PEFRPR ZAh B C T B TR AR B B X 40
JEL B FRTHRE T A AT R LA S Ak A AR 1 R
1M H. ,hPSCs 7L 5 81 2 H i B 40T 5846 & Pt

NI NENG % B VR R ME — A OB AL, 1997 48,
Spielmann %57 3T mESCs ARG & B 7 1 46 )
FHEPGIAT #UER (embryoid bodies, EBs) /3 1k 5L
B, 76 EBs b b 2 25 b B B S AR 41 3 AE R
Bk sh EBs 1Y 80 e VP4l Ak & W0 7 4k 52 5 Rk
(R SEI | 32 S 50 5 125 B R R i 1 40 B AE K B B 1 DT
il BB FHARTE . hPSCs 4B B HE T R K B
PEWFFERAE T 2 Rh ] 05 1], AT 4 1f A
BRSSP0 RG240 M AR R A At R 1
SR A A TR RS IR A 7 BRI 0 HE 1] P K
B
3.1 ANZRETAMAEIREL 1S Je Wl 22 % & BT
i F i N, FH (The application of hESCs in developmen-
tal neural toxicity evaluation)

H AT, 2T hPSCs AR £ FIE O I | JBE i A
B IR BRI A GE , b ARG A
Gy Z BN R RE T, S T IR is T4 &% § &
PERFFE AR g R GRS AR TR
% AT ARG SR IR A, kT I R E
AR, TR AR AT R A oT R KR M T AT
B GEEA H 15 fih 32 HE P A5 2 A, AR I IR 2
i, CARIE AR 28 BRIV S e
B MR R B Z MR RE M 4T R B R4S
ARt

2019 4f, Chen 55" ffi i hPSCs #2253 L R 5E,
WFFE 1 IR AR BH A 3R £ IR K [k (PBDESs) [6] & ¥)
BDE-47 Fll BDE-99 X AFL3# 28 % & A [ B B4
S BT hPSCs i i #23 hESC H
K EB =2 A EB SMEJZE EM L I AL
PSRRI G AR 23K 5K 55 5 BB, 4rBeaim)
WFFE S R o M2 R R BT B i 40 6t PBDEs 512
FIR) 200 2 1 5 O BURR, O HLAE R3OS B T, BDE-
47 RIVATH0 ] Ao 22 I A 240 L (NP Cs) F) 346 B R 28 5
MR BEJS % s 20 A0 A 40 27 53 B 7 PB-
DEs % 5 5 W 41 0 A0 8, 240 e Jl 190 SR AR 5
el B A 22 i A AR B AR O H 80 CpG
AL W . iZF5E 3R, 52 F hPSCs #2253
R G BT 5T, A #7404k & 4 F A
S, O H O A 4 2 B AL 42 T % 75 PBDES
AIREPERV BEE 1 HEAil

FIAT, 3T hPSCs M #I &k & B RIS, R
P W RPNSENCNTELESS & PN TN 2 e g
HURM S MBI T A G WD e e M 2 i R Y
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MR, R I — B S B R F M AR TR R
VAR Anfar 5 © AT WEE ORI TTTE 2% il Ak 5 )
A48 R - P 2 T SO AAR 3R S AT 5 D 1o T i ) —
KK
3.2 NZRETANMIAERREE 15 e W) & & # HEDF
it 59 7 FH (The application of hESCs in developmen-
tal hepatic toxicity evaluation)

JH RS A 28y i B 00 i 3 i B, i 75 1Y [
i AR AL G R, 45 A Balkdifn . D
TERY R Z BT 5T HOCTEAL S W00 BT IIE SR 20 i ) 52
ey, AR D G MR iR & 8 I AL 5 1) 2% 68 X0 IR
HHYSZIE , SRT SEAF A AL T/ USRS s
JRNIG % B I P 23 W8T P 1) B i 2 1 s R SRR
RSP 107 P 4 XU, 2R B IR iR o & i 44k & 4
T 5 ISP S [R) R AN AT /N

HTij, Liang %P # 57 — &3 F hPSCs ATk
ISR TR I AR S8, (EHTHVIR IR T3 A1 T4
VERBHPEAL S Y IZ RGEREATIRUE , 25 R3] % &
5 T LAARL Sl Sz ok FROBR R 2R A0 B %o 200 A 5
s RS2, AR I S 43 A 2R S0 40 L PR O s 14
RAEFRFE I A BE Ak, [RRE 76 LR B 5T
TR RIS T 5 HUR IR R G5 A S Y IR B 75
Je4) BDE-47 Fl BDE-209 XF /IS fL s, 5256
452 W], PBDEs 1 HUIR [l i 3% Ak 21 25 fE 6 e iF
CYP ZE(CYPIAI ,CYP2C8 . CYP2C9 . CYP3A4 Fi
CYP3A7) I W b 7 3% 5 19 2% 35, (H X+ PPARA Al
HNF4A SE3EH 89/ FIAR 52, 7T UL PBDEs 1 H AR It
PER P & B RS2 M A SR L2 Ak, {H SO 5¢ 42 AH
[l , 1575 PBDEs i 50 JFFAIE 3l ik 7 v 8 HAth e 1
FOPY ) ZAE5E e 7R PBDEs W A RIFIE & & 5
PR T2R, BRI RS H T C RaE R i
FLT hPSCs WINFIER B #EIEITAL R 4L, (HIZ R SEH
7T E RATIAS G, o R BE 2 A 2 S5 I A A B
TR RGEAWE R, AN — B2 EL T
BT RS
3.3 AZRE TR 15 Y )0 k& & # T
fiti F ¥ . FH (The application of hESCs in developmen-
tal cardiac toxicity evaluation)

OMER RIS B, e R A O B T 2 44
Sh 3R B 56 R W T A, 4 T SRR AR AT 2 1% Y
A LA ) AR I 56 A O MG )9 R A
AXELABIG , FT, © A2 B 25 W AR5 75 4 W Y
T i 2 IR AR ) LR RR S RO I 1) XU, PRI

PAEC A MR 5T dE S 17 3T hPSCs 1.0 IE R B w5
Rl & 4t JF DL %92k b5 ) 2,3,7,8-TCDD
1] BIFSE T IR TS R O I R F B, AR
[FRER IR T 70 B R B9 07k WE9E T 1E IR fig -+ 40
JL MR O BERRRR 0 LR A S0 JIL A B B
TCDD Zb b0 ISR 520, 4528 o , 7E IR iR
T4 B o B v R 2 B BE TCDD 9 2 5 23 B 35 11
O MET AL o 5 SRR SR I3 A FI % €0 5 G e L TE I
JF 53 HTH(ChIP-seq) 45 22 ], TCDD 7E hPSCs /3L -
WA H T 55 & I8 2 1 (ABR), f2 £ He 5 5 1 24
DNA e RAE TS & i b IR J2 A Ok R Y
Pk, BEMHM GO AL, ZBFFE 4515 F 34
AR /) B 200 A AR 75 1) ) B 5 45 R — B TE W
TEAIZ R G TR A G P ARG O R & 1 R Y
A PELIESYIUN

3.4 ANZRETANMAEIREL TS Y W IR % & B IRV
fili F i N FH (The application of hESCs in developmen-
tal pancreatic toxicity evaluation)

i R N AR A BT A1 53 1 N 43 10 B RE Y T2
e, SRR DA G, JBENR K B AR OC T
FEAEMFL SN oM LUSEAT | PR R 5 SR B
i A HE SRR | hPSCs [ IR AL 7 125 1 28
NN R B R R A T R, H
i, Liu 552 24020 @37 7 5T hPSCs R 43 1k 1Y
JEHR 2 BRI R G, TRWESE T 3 A VA BTG G
W) 42 JF L PR TR (PFOA) F1 42 9~ B iR (PFOS) 11
JBEMR R, A5 AR KWL MRE 5 nmol - L7 1Y
PFOA #il PFOS 4b Bl 2 10 1 Rt 73k , HAR R 2L
TEAM] 1T BRAR i B b N IR 2 bR RS R I (FOXALL,
FOXA2 ,SOX7 FI SOX17)F1Fe AR 0 H 2L 4% 5 [H ¥
(HNF1b,HNF4a HNF6 . PDX1 1 SOX9)[\ ik, %
4505 CA sh Y S 4 R A T A 45 R A )
AP R PFOA il PFOS T AR % & 5401
WrBOBEpR & E R, IR R W], BT IR T4
AR IR R AR B AT LA DT (PR I R A S e Al K
R R TS e o5 K 0 BRI O B R e
B RETEA R 1) S R 058 2 K R A E 1k 5 0 [ i
KA BRI,

3.5 NZRETAMAEIREE 15 d ) B ik & & BV
fiti 7 449 7 FH (The application of hESCs in developmen-
tal skin toxicity evaluation)

B B PR A B B, AT DR 3 B 11 A1 F
JE AR R A 8 55 A B 1 MUK K 43 2R S5 P2
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FERZ Y 90% 114 40 L2 £ BT LA L, I HRE TR,
FAITY B AT LA B 38T A B B 2 B R
B, T RS T A T AN At 2 2 B K E A
o A R JER AR AE VR R AR A HRn, A B
B k& B B M A SR JE# B = | Cheng 45654 4
ST JETF hPSCs 434k 1 Bz ik & B B R A IS 7R, 9
W T 28 75 G Wy R 240 o R 0 %) B Bk & 7
Wi, 235 SR 1Y, o 200 ik R ) 5 {1 I3 T o 4 i
FiAAH X SL R KRTS  KRTI8 FI ANP63 ik /K F I
Ft, W B M % 3 [N KRTI4, KRTS, KRTI6
COL7AI ik KN B[R] B i A iz 8 A G 2k A
SI100A7,S100A9 FN 4 H5E AH I Bl F 3B KV 3 -
Tt FREEREIR AR BORL ) AT LS e 2R Lk
B R BN B R RE NG I R R xR
IR TS YT B4 LR Bk & B BV FESE ], Ry 46
7N R A B O ) T PR N B AL TR B RIS i
G N R R & B BRI AR, ek,
WL S R 2R HOR 5 R R B R R 45 &
VT RERS R 78 FREE TS e 55 N R R SR 1) G BK
H AT, fEA B2k, 5 1 40 AR OC 1175 5203
I E NANGT 5 TS A T B 40 i Y A
Sk el A STy R T £ SR, an el
IR 22 16 T 40 8 P A TEAG PR B3 75 Ye sk AR i
I & B SRR A2 I AR TH & — A R R R K A9 40k,
HFARE B SRR B 02 40, B4 &8 B B
FETEAE Z A0 A M2 BRI 52 2% 04 A= 4 % 3, o] 3 ik
R 5T 50 AT BEAE R SMEH ARG 2T 31 34
R BT B AR S A er e W] A Ak G W FE ST A
U R B R BE R T A A AT, B A T AL
BV SRS ALA , 22 U A I Y — KBk K

4 ANSHTHRERESEITHE AR A (The
application of hESCs in organ toxicity evaluation)
Fifi 5 JVR T~ 20 AN [) 375 S 0 Ak 5 1 e A
FENGUIF I 200 FH 434 1 ke 1 200 B+ ot s 47 B
3D HA, TERE ZIUAER L T 2 PO R A K
RREADLA PN i A0 LS 0« () MRORE - 200 2 0 25 4
HAHZUEE AR B HOR s QMO AE P TR T Bt o Bt
RHR, 3D EAVE 25X N g B B B A
[ ZHZVRIT RE R = AE QML 7 . RAEEHORE 6
AN A 07 5 S R iR T AR E 1 a4k, Bk A Ak
TREE KB BB T 40 SR A0 Bl R i S
Hes BRAE AR 7 R A, (R A 0T H R /B
SR E . — B R A B B AR AR AL TR

BCARAS , R T, — RSV FT 2 0, 1 FH A fL 31 0
—REE Y BE AN [ 42 A0 2 0 S8 N Y 4
AN A R, 3D ZE38 B R R 1k A0 Ak
LI 4 W LA B 4N B T RE UG o T A 3 0T AR P AR
B I H S A TR A Y B A BT OT
HAT, 7T LA 1 240 B AL 45 R 0 IER
JEEEOHT BRI T R e B AT LR A
FREETY el Y AR | e o R RN I AT A R A A
TR AN E B bl N T R B 2 sl Ak B i P A
ELLN

FE N e B J7 1, Schwartz 258" 6% hPSCs 431k
117 2F P P2 BT AR A AL | A B 240 B T 5 5 2 A s
JI52 J5 /5 A4 T A 200 L [ 55 7% 1 3k 42 i A 4 i
I ZH 2% LA = 2 ol 2 8 A R A T 8% 11 i 2K 2
Ho RS IR BRI T S B TS e
TUBBAE Y 34 Bl TR R 26 OIS YT
FEPR B IR TE R FZ I, S L AL 2 195 2% AR
HRFATCEEE OU T IS 2% B 3 I 385 AR 1k,
SE T EETFIFRANOR S R R R R I N RIS L A
P BEPETEAS A ) IZAF S AR IE T — 171
AR B M %, A UE A T 3E A AL B
SR I R IA TR A T BT e A W EE R AT AT
T ANMLIE J7, A A AR VR BT A AR 3 S s
SRR ik TR, 5 7 2 Si 2 43 B ) 3 P O A vk
WA, B ML ) BRI R S
AR TR, T SEAL R 0 B 1 A S B R R AR 1 1 O
TROCREAS DAHE, AT v b — S R R R e Y
B RS, EONEREEE M, Mills SR &
AT T DR S H I R &, M HIZ R
SiWF5E T 105 R AE A9 AR B4 /N 1, O HLi Sl
FNHR GG Y 2 FhAS 25 0 BE ) B A9 42 T4 43
VIR T HAR F A LB, E 2R AR I, 2R
JHESSIH] 3D FNEZE A8 B AR AL, 5% T i B Al
el B YT R Pl ULl | A 16 7 2R A 2 o) 1R 2 g ol
FIDCAREYAS TR B , #0045 E 52 T 12 2 G 76 A6 0 T JE
FEVERT B MERG 1, 78 B WEREE D7 T , Czerniecki 55
PR T —E4 [ b il SR T IE
BB BEPETEAL R G, (X R G A s b A 7
&S TR

BRI T A AR AR 3D KA F ARG
& HRFAA P R B, R 28 2 AR AR AT
PRGBS R B Az —, 1F
I HPREAR A B A R 1 28 Ml DA B 3 F 25 488
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WA= A NZRE T 20 TR BRIE 15 Qe XS A v (4 1 5 e B2 53

B AT BB R G0 00 ol AL, A B R A M AR
BRPERTIER RER, BUAL, H AT AR AR B N
REEPTTEYRI I K b S br B3RS T3 Gy xt
AR 200 R RE (A S T8, L, NSRS E
BRI AE PRI 5 Yoy o B R PRV D58 B4 1 A oy
Tk

i B Rl R SR T AR A DT AR
B A PRI 5 TR A0 PR | i U . 14
WFFEHE T 2010 4F, Huh 55°7 {28 ) FOC 20 4
ARFBEAAE AR T — A i, R B A
i B 240 LA S I o AT RS AR AUt 38 2 i g
oo ATARR, RN R G R A R RS R E
TAFESES R A, IR T AR SCEAR 1
PO B R A TR R S 25 T A BN
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