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Development of A 3D Stem Cell-derived Neuron Model for Neuronal Drug Testing
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Abstract The neural stem cells were cultured in hyaluronic acid-based three-dimensional (3D) scaffold
and induced differentiation for 1, 7 and 14 days, besides the conventional two-dimensional (2D) culture was set as a
control. The expressions of stemness marker (nestin), neuronal marker (tubulin) and glial cell marker (glial fibrillary
acidic protein, GFAP) were detected using immunocytochemistry staining and Real-time PCR; The cell survival
and proliferation ability during differentiation culture and drug testing were assayed using the CCK-8 Kit and Live-
Dead Cell Staining Kit. During culture period, tubulin expression was significantly increased and glial cell marker
GFAP expression reduced, whereas the changes observed in 3D model were more obvious. Cells cultured in the 3D
model were shown a significant protective effect on drug-induced nerve damage post differentiation. Neural stem
cells cultured in 3D hydrogel retained a high differentiation potential to form neuron cells compared to conventional
2D culture. The 3D culture model could provide an additional protection on drug-induced nerve damage post dif-
ferentiation, also the developed 3D stem cell-derived neuronal model could be an advanced in-vitro model for drug
toxicity testing and for efficacy and safety assessments in stem cell therapy to treat neurodegenerative diseases.
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177k P ) 22 4 B AR S0 97 07V 2
JENGEERE R (2D) LA 3D TC S AR A BRI 77 . B =
EE 55 77 LL19524F Dulbecco T Ji& ) 51 2 A& ALK 778 w AR
KM, FrEFHN T MR T AR AT
MATERER R RN SRR A3
— WS, R BRYELE T 40 M fE b 5 o0 4k, Al
FEAAAMEAE T2 B M Le AU DI RE R B 9T 3D
ZREE 77 UUReynold It 81 37 [ 22 BR” AR R, Sl
T T4l fid(neural stem cells, NSCs) 5 % & 3Dk
R TR, (AR BRI T 3G OR, BRIV A A K
e @5 B FRICVE S NERSNSRAS, T Bk OB A7
PR E M T IR GE . 15— Fh3DREFR T, FR
3D SCEREEFR TR, 2N A0 MR P B E 1 S 48
PERE bR SCRF A A 7E3D S [a] (R AR KB4, R N AR
LU A3DRE RS, A0 2 18], 4 A 2
il &0 B Jt 22 [R) B9 AH E AT FH A2 4 KR 28 AR 3 14 A0 T e
FI3EAt . BT LA, 3D 32 2R R% 7% U7 VA B O 4 M A LAk
PRI ) 255 Joi R I Y206 30 () PR 5100 DTG < L B 4l T
A 2 L P R B A A gl B 7T, 9, VR G T 4
J AT DAFE LO A R 3K 3D S 48 i 3 23 Ak Bt 22 4
Jfatel,

i% B i IR (hyaluronic acid, HA)#& — F 4 4 7
Z FhH 2 AL B B B 2 0, BRI A
SOEME, BRRe s R S R ANy HEE SR, X
Refedt A Mg sE . T/, e E 5, HER
Tod RN mAVHES 0] o fE L
Je NAR T USSR RS, sk, A2 R &
W5t BRA'E 93D S 280, S LA 4 Jf 432 Ao 3203 W o
fR, BUAS TP R . RV 2 S E A4
J A= K 1 A B IE ST 33 BB R O B 2 R T 4E L)
A KRR, (H A O%07 BRI FR3DRE 77 0 #4122 41 i 5
T IS S O I R IE RN T L

ARSI H A2 AL — AN TR TR N R
R (AR SN 3DA 22 20 B 3 AR, F TP 2 bk
A AT I o LAY ) 4 ST S S AR T4
WIAE3 DI B ot B8 S 2R N Ak, IR 3 AL AN [RI B B
R A2 BE, ARA 7 R 372 56 . 2 e A AR AL
(1) 3 Ak e AR SRR HEAT 250355 5 1 P 48 4 L B 45 4
B I FE, 7R 3D 20 3 A0 A i 2 4 B R 45 47
5 RCR 2D R AT LU L, TR SZ 1 3DiZE
B ot PR — o £ 4 B 25 A0 ABE R 2 B 3 A T ) S AR A o
LV e S e A MR U R LAY

1 MREER*E
1.1 EE#H
1.1.1 #4h 2214 d SDER R A E A RIERE
TR B LI S G, 200 SPFLR, V]
WF 5 SCXK-(%)2012-0004 . 5256 i £ v x5t 54 1)
Ab PR G BN B AR
1.1.2 &K%  DMEMHK;7##. F12, bFGF. EGF.
B27. N2. Glutamax. Heparin. BSA. D-Glucose.
LamininJ § Gibcoa Fl; Live/Dead Viability-Cyto-
toxicity Kitl4 H InvitrogenA &l; 5 45 2 &7 -
RPMI16403% 7= « Accutase™. NaHCO;. NaCl.
Retinoic acid. RA. HyStem Cell Culture Scaffold Kit
4 H Sigma /A 7] ; CCK-8 Kitl [ BestBioA 7 ; Anti-nes-
tin [gG. Anti-tubulin IgG. Anti-GFAP IgG# [ Abcam
A w]; HEPESI H Roche/A 7 TRITChRic LL=EHi i —
PilgG. FEPNR = PilgGIE B FAZ B A F .
1.1.3 ME  E#iFTIER(CA-920-3, EilFFibi
2 )7); MERT B (XB-K-25, i 17 SRR AR AR 5
XS BRA AD); B0 H1(Z323, HERMLE A &), {8 [F]);
8 40 /K HL(Millipore-Q-Synthesis 23 ], % [H); CO,8%
7% #i(HERA cell, Kendro Laboratory ProductsA ],
18 [%); B bx 1 (SPECTRAFLUOR, TECAN, Sunrise
A, BLHLA); = K 2% (SS-325, TOMY KOGYO
A, HA), 96 E B (1X70-131, OLYMPUS
AF, HAR); KBRS #(SHA-C, VL7522 H 7 T
FEEBR A,
1.2 7%
1.2.1 3DiE MR BR AR AR KRR X R B & IR
HyStem Cell Culture Scaffold Kitiit B 5% 5 15 2k
ATECH, 2% I8 5206 3+ %I ¥ Hy Stem % i 5 Extralink V%
0 LA4:0.7(v/v) I EL B 7E 1.5 mL s 0 B HR VR B 1 2
(8 41, 400 uL HyStemfii70 pL Extralink), 120 xg&5
05 se HTWERZN S KA, TIELERE
TR 222 mLyE S A R 0.5 mmx 16 mmfP)Er
KA 7720, REH RSN EA, Lol
JS 8 S R A IR M

W& A TR A VA R S A Sk R B B T
FRAEH, 20 min/G, BB S ERE T L IR 5 R /K
BT L. HU1.5 mL 500, HEShVE B 28 4 7Kt IR
FTHEBLE T, 120 xgBS 010 S8 B0 BE R KB
PINJEI o B9 N1 mg/mLIYJZ 2517 55 [ (laminin)
PA1:0.1(v/v) I EL A5 0 N B 0 S B 7K B fise, 40k 20 e
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BRI -

R E 0.1 mg/mL. $36 pnLiR & 5 &R In
AR, BT, DLORIEK &R I ) 504 .
122 @les BIEABRFEFHL 4214 d SDK
B, BIBAbAE. fEkRT 5 FHPBSIEBE, BUH G, i
NEAH TG PBS 3G 7R LR, BUWRIG Sk T8N
BrirgE i, fE AR N #TT IR BR 251G Sk
(I R, BB AN 2. B D X NS
i 3 FR AL A LA, AR A BT BY A1 mm? K/ Rk,
BT mL Accutase™, 37 °C7Z % 10 minHH S [ 5
WFT200K, JHAL RN A 2. B0 2B B3, TN
T T A IR O B AN M B, DA< 10Y/LI %
FhF25 e’ BE TR AR, AT AR S ARARER 77

PR T4  5E 455 775 32 BLRR 4 N: DMEM/F12/
RPMI1640(1:1:1), EGF 20 ng/mL, bFGF 10 ng/mL, Heparin
5 mg/mL, HEPES 5 mmol/L, Glucose 23.33 mmol/L, Glu-
tamax 3 mmol/L, 1% B27. FrifER; 73k y: RPMI1640,
10% FBS, 1% MEM, 1% Pen/Strep. 7> L1577 3 5
%5 : RPMI1640, 10% FBS, 1% MEM, 1% Pen/Strep,
10 umol/L Retinoic acid. ZERFRGFEIE FE 5 N: Neu-
robasal Medium A, 2% B27, 50 ng/L BDNF, 10 pg/L NGF,
1% MEM, 1% Pen/Strep.

2 B DAAH [7) 14 25 FE 4 0l 45 b T-2D A1 3DES 7R AR
rh i T FR S R IR R IR, A AN NG B ) 4 B
SEFRIEFEFT d, G & g R IR AL gk ok
B g%, A0S S8 R 1), 2D 53D RS R 40 i LA
FH A ) b 38 7 O 40 B gk AT 15 S 4035 7%
123 @mfeiE Axem  RHCCK-8: MILiE G5
TEAG I 28T G AEAS R B 7R N 4l 995 0, %
LA LA < 105/ FLAHIR, CCK-8/55 77 %5(1/10)ik &
MR JE NS H R TR AL, T-5% CO, 37 °CHAE R
5772 h, BEFRX450 nmi e FRGAE, WO (E B
T 2% A P R AT SR R o PG e (O SR P A S 4T
s R AA G, EEMROGHIER T K Rz
SRR T SR T 20 B A 5, 2 kg R 2
RAIRREN S5 AN RIR S &, ro R I AR
oo T FEIEREIREE, 0.01 mol/L PBSIR¥E2~31K,
X5 min, fit #ilCalcein AM K EthD-1 T4F i £4 pmol/L,
INONIE & TAE W 23 77 FLH, % B 250 minf5, )57
YW I FH0.01 mol/L PBSIZ #i2~3K, XS min, 1
18] B 96 e N =4l i A KR .
124 SEsmpofibs e FEETREL, HHTEE
0.01 mol/L PBS¥E3X, & {K5 min; MM A4%% % H

/%, [ 7220 min/5 FH0.01 mol/LIJPBSIEBE3 K, £k
5 min; /1 \0.25% Triton X-100/F Fi15 minj&, /¥
I3 130 min. %5 00 B Finestin 5 0 BT 145(1:250)
fX Frtubulin(1:250) 5 3¢ % $T /4 A1 % HTGFAP(1:500)
Z i BEPURCGY), 4 °CIER G IMAFITCHRIE 1L 2
PURATRITCHRIC 1 L =EHT R P, BELHEE2 he
2 JriHoechst 333424%%%10 min, f0.01 mol/L PBSIZ
VE3UR, BFIKS min, T2 BB FEHI,

1.2.5 Real-time PCRA2M 7 2 HIA0.5 mLTA
Trizol () K &b 7 100 LT ¥4 11 & 475, #& %30 min,
13 000 r/min. 4 °CE 0215 min. HUH _EIE, F0mM
NEARFATA A E T, 13 000 r/min. 4 °CE L
15 min. HUHE B, ISR TIA A RE, =R
20 min, 13 000 r/min. 4 °CE0>15 min. /NOIKE
EIEW, SO ERE, AR ERT . H0.5 mL
UK _E T4 1870% 2, B (DEPC /K K 1)) # B RNA YT T
HEATBEV, 13 000 r/min. 4 °CE.0>5 min, 3 B, B
B1IK, W% 2B 513 000 r/min. 4 °CE0>3 min, H
H1k, BT 8. H20 uLKid # I DEPC/K % fift
RNAFE S, B3 uLiEATRNAME LK, FAFEM-80 °C
RAFEH

A1 ) s B 53 70 6 1E AT cDNAGE — 8 & B, AR
Y5 Ui B 45657 uLf BIRNAAI pLfyRandom Primer
(N9)JRZ], 65 °CHi# & 5 min, IHIE VK2 min; BE J5 N
A 10 pL 2xTS Reaction Mix. 1 pL TransScript RT
Enzyme Mixfll1 pL DNA Removeriit ] )5, 25 °Cit §
10 min, 42 °CU% &30 min, 85 °C1#5 mink % Trans-
Script RT, Bl 5 £|cDNA —%%.

PAcDNA % — 4 YPCRGE AR 12 17 Real-time PCR
SR, 20 pLIY B2 AR F 4 10 pL 2xPower qPCR
PreMix. b N 514 0.4 pL(Z& K 0.2 pmol/L).
cDNAF 2 uLF10.4 uL 50xRox Reference Dye,
J& FddHO%h %220 pL.

Real-time PCRY™ 3 2 /7°: 95 °CTi 4% #£10 min,
95°C 10's, 60 °C 20 s, 72 °C 31 s(CREE(E D), 40 MG
IR Bl i 2 S URFEFF: 95 °C 1 min, 60 °C 15's, 60 °C
2 FR 1% 11 33 2 33 3E THIR 2195 °C, 1510 sCRESE
5);25°C 155
1.2.6 3D¥EFHREM T Bt BT T 942 fa fie,
G RAER it F (quercetin, Que) AR HHHZHL
VPR A EE Rz —, KX RREZE
& Re ph & e A B MTRB . Skt i R
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fift T DMSOHH L il Jile BEWR, 245 5T FH 4 35 455 72 36 7
PR 100, 200, 400 umol/LEIZGH, 43 N4 2L s
F& 7 14 dBI4H H-HASE ZE A5 8 H i) Bl = /> 2454 F T
M, BREBIAPATAL, B2 T A F
%3 (Tocopherol, VE)Z5, 96FLHk N &EFL150 uL. = H
Xof BEZH FITHL O, 453473 5 284 28 B 480 [R) AR AR AR AN 15 A B
RS R L. WE30 hE, FH0.4H . M E &
HTBHAE 285 T TR NN 5 79160 pmol/L I TH,0-45
2, FEFL150 pul. Zk2RREFR8 hfaWar LR 26,
K FCCK-8 X Live/Dead Viability-Cytotoxicity Kit4}
BRI 2 (X L. HLO AR (415 B AR R 2 K 254
TR MG Sy BRI VRN 2. 201758
1.3 HUES%I

FISPSS 17.0%k # i 417 4 #r, =& 58 % 45 LA
mean+S.D.JE R F IR, P<0.05 8% 7 83, P<0.01)9
R

2 FR
21 BETHMRAEIDSUIER 5 E52DH KiE
B ch 1858 88 HFNSE LRAEA B AOLLAR

4K BRNSCs AT 10%/4L i1 %5 Ji£ 352 b 76 15 54

(A)

3.0 - [ 2D group
1 * :l 3D group
2.54 + #
2.0 4 _I_ .

Relative growth rate (compared to Day 1)
&
1
I

Day 1 Day 7 Day 14

Day 1

Day 7

Day 14 :

i, DA T SR IR $T7 d, AL TR
R SRR IR M4 do 8 P CCR-8 7 o Il b 22
T-4H ML TE S AL 55 R B A R 3 B E /). CCK-84%
SR, B51~7 d, E2DA3DEE FE 4% S 41 i
EWTE; H8~14 d, 4 M TE B R B . S5 AR 108
S A TR L iEa . TAEKE2DX%
PR F 20 it 186 5 5 R B e T AR K E3D AR 41
M, REA3DE: IR LA 5 T UM ) 4 4k, [FIE AT
DL 1] 40 B AN T 42 (1 3 e R 3 (1 A) o R 4T L
et g WK, fERE R fE T, 0 7E3DAI2DES 77
ST IR IR A, WA R T IR (A
1B).
2.2 WETHBPEIDTURE SEZ 52D IR
Brh L RE DRIEE B

K B 8 58 6 I T v W 8% ph 42 1 4 L ZE 3D AN
DRFFRFAE T, 2F TR, 7, 14 d4HITPEbR
1c Pnestin. #1270 41 i A 10 P tubulin A i 5 441
FRICYIGFAPHI %35 . NestinfE % 5 557~14 d, %%
WA LG S, XM AE3DRE IR & NI
R, UHIE S T4 T 0855 . Tubulinf®
P T 1~14 d, Fpe e WG, AT 40 O

B) 2D 3D

A: METAIBAEIDM2DRE IR AAT T 75 4005 IO TE AL 7D L. Sa o sr 5 5 30K, Hi imeantS DR #E 7R . *P<0.05, #P<0.05, 2D/3D%E
7ds 14 A2 BISAHB S AT . *N2DAL, #N3D4L; B: M T4 AE3DNI2DES 35 444 T % S b s id M L. T4 &R (0, JE4H

R, K5 R=100 pum,

A: proliferation potential of neural stem cells during induced differentiation in 3D and 2D culture conditions. Data were presented as the mean+S.D.

of three independent experiments. *P<0.05, #P<0.05, 2D/3D group for Day 7 and Day 14 vs Day 1, respectively. *stands for 2D group, #stands for 3D

group; B: viability staining of neural stem cells during induced differentiation in 3D and 2D culture conditions. Live cells were in green while dead cells

were in red. Scale bars=100 um.

Bl FFEFFEHE T AR 2DFIDARE th 5 RE R R

Fig.1 The effect of induction medium on neural stem cell proliferation in 2D and 3D models
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(A) GFAP Nestin

Tubulin

B)  Grar Nestin Tubulin

A: TE2D43 A ) nestin. tubulinfIGFAPHI 3R IE; B: 7E3D A AL 1, nestin. tubulinfIGFAPHI ik, 4Lt AGFAPF 1, % ff Aynestinfll

tubulinA 1, W N IRE, F78=50 um.

A the expressions of nestin, tubulin and GFAP in 2D differentiation model; B: the expressions of nestin, tubulin and GFAP in 3D differentiation model.

Red represented GFAP positive, nestin and tubulin were shown in green while the nucleus were in blue, Scale bars=50 pum.
E2 ZBREGRETANIEEARE Y Inestin,  tubulinFIGFAPYE = 4E 71 — 4 U AR B R FRIA

Fig.2 Detection of the expressions of neural markers nestin, tubulin and GFAP in 3D and 2D differentiation models

ZIFIEPIE TC4MY . GFAPTES S 55 1~7 A1 =,
SRIGAE S T~14 AU IRTS S, 1% 7T e & K R K
T o B A e R B AR A S A, T HLA 2T 2 i
1) 2 S5 4 A 11 AR oAk () B AR B, T 2R 1~7 difs 38
FRAE AL, ITTSE 58 7T 40 M B 28 71k ()
FE, WUGFAPM %5 5 6 i B 1A I 35 38 n 1 3
ST dE, N TR EENAE TS T
Y, A LR ARG e e R B 52 5L, IXRER 40
il 7R A B A, BB 7~14 d GFAPTE & K
BRI S (E2)
23 EIDFRDAUERBE R E o HiRIZE
mRNAKY _EHIZEL

N T T ME3DFI2DRE IR A A T2
o A2, AR T Real-time PCRAZA, X7
FIGEL, 7, 14 dRIHF A YT PEFR 10 Y nestin 1 7346
FriC ¥IGFAP. tubulinfEmRNAZK V- b () % ik #k47
THER(E3). T HT7~14 d, tubulin[ffmRNA % i&
IR NN, 5 G 58 20T 3 0 A D 25 A —
o I Rt — UL, AT AR
FZ T . GFAP mRNATEE S 4551~7 dilljgig
5, R 7~14 AN R IRIGEFH, X R G s% 7 kel
ERWYIE . ALY T AR IC YnestinfE 14 A5 5
I FE Y, mRNARIA K RAK. X 7870 Uk B 3%
TS 0 2 T 40 B o0 4 7 B m A 2. 48R, W
[ R S A 28 4 L 56 4 3 A0 R 6 T O A 1
Ttk 5T

351
50 2D Doy 7
) 0 2D-Day 14
° 254 = 3D-Day 1
e \ 3D-Day 7
Ezo, § 8 3D-Da§l/ 14
<
.
% 15 %
z10
i
0

GFAP Nestin Tubulin

S 3K, Bt Plmean+S.DJERE R . *P<0.05, **P<0.01,
HAARIAI2DHES 1 dHEAT ELE

Data were presented as the mean=S.D. of three independent experi-
ments. ¥P<0.05, **P<0.01 compared with the resoective 2D-Day 1.

B3 MBS MUAREY nestin,  tubulinf1GFAPTE
3DFN2D M TmRNARIZE (L
Fig.3 The mRNA changes of neuronal specific markers nestin,

tubulin and GFAP in 3D and 2D differentiation models

2.4 7E3DF2DIE F 4 A 1R B Fh 244 % 48 A
fEiR R e EERRIELER

IR SIG R B, AP T A0 i AT DLEERRATT ST
3D R A B G i oA R 48 e RN S A M, AT T
DAAE 9 — AN B8 200 A 9 IR B3 AR S Y SR A 7
2y e 2 A MRS 1E SR . N T )
X A 48 20 i 7R 3DES 77 4 A M E A B s EAE
T T 2DRE 77 %A, AR SEI0 FH AN R FE (100, 200,
400 pmol/L)HIH K¢ 2=, 43 7 A 3DFN2DIE A 4k & 4t
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(A)

100

skok sk
ok

W
[
]
—

Cell viability (% of control)

Control 0 100 200 400 VE
Quercetin (umol/L)
©)
_100- e [ 3D group
g ] s [ 2D group
g 804 _I_ A
S J
2 60
> J
£ 40+
:_g 1
= J
O 0 ! ,
0 100 VE
Quercetin (umol/L)

(B)

YN I LEEE; D: 2D A1 P G 1 D1 X R D2~D5: it B 2R 43 7180, 100, 200, 400 pmol/L; D6: A= By #7)X=100 pm. SZEEHHSL
HAE 3, i Llmean+S.D.JE R IR . #P<0.05, #*PA#P<0.01, ***P<0.001, Z5 25 L (H} K ZHIVE) 4351 52D/3D 0 pmol/LA 2 2 LE . * 3D,

#92D%H

A: the detection of neuronal cells viability in 3D model; B: staining for live cells in 3D model; B1: control; B2~BS5: the concentration of quercetin was
0, 100, 200, 400 pmol/L, respectively; B6: VE; C: the comparison of cells viability in 3D and 2D models. D: staining for live cells in 2D model. D1:

control; D2~D5: the concentration of quercetin was 0, 100, 200, 400 pmol/L, respectively; D6: VE. Scale bars=100 pm. Data were presented as the
mean+S.D. of three independent experiments. #P<0.05, **P/#P<0.01, ***P<0.001, drug groups (quercetin or VE) vs 2D and 3D 0 umol/L of querce-

tin groups, respectively. *stands for 3D group, #stands for 2D group.

B4 AN[EIAK L O R xR A fR 2 R Y (R 1P 1R

Fig.4 Protective effect of different concentrations of quercetin on neuronal cells after injury

Pt &30 h, 2 J5E 160 pmol/L H,O./EH 8 h,
A If 12 (A FR 2L, 50 4L (B0 AS D 25420 T T2 An
FH 14 2459 T Tl 4H.(Tocopherol, VE). CCK-84: Il 45

T, AINZ5PT- T A0 wmol/LAf B 2= 4H)7E
H,O.1F F R 45455 AT 15 50% 26 47, T it i 3 ik FE AE /I
T°400 pmol/LI fiE: BH 2 2 = #4 22 20 i (1) Hi AL R
At RE ), ARS8 8, Hri100 pmol/Lf i 2%
XTAARARY B A AL X PR & A AE2DSE I R A
B, K 3DAI2DAR Y Xt 24 W 1) S 87 R4 T LI,
3D RS g ff T 24 4 s B 2 A T A% SR 2D
FERL . 3DFI2DANINZG 9T T ZH, 3D R 5L (1) 241 i
FHE T 2D (7.64+1.31)%; TMHAESEH 100 wmol/LAf
B ARY 2 L, fE3DAR A b 4 BB A 15 5 S 1
Y 35 70T (83.13+6.11)%, B & i T A0 [F) 4 2 &=
WRE N 2DF I B AH[(75.47+5.45) %] KM B2

FORP A S AINZ T AL AR L, B2 2DBEAY, Hi
B R R AP F E3DAS 2 v A4 S0 B8 ) S22 (P4 AT
Kl4C). ARSI, 4R BEHE Ge t Ik I K 3K AE xS bl
22 9 M 10 0 AR A N A kS B DR /R . 2D 4
A S (R R R 20 400 HH AN U T 2, 5 A
PRIZ W 2%, FL 2 H IR TH AEE BRUIRES; 3D 4
A5 3 5 2R 2E 0 i T S 0 4o 28 X AR 5 U 2R
0 R H AL IR IR S 1 X 1 2459 AL 1)
21 B T 2 5 0F R AL A B S 2 T e e (4B A
4D). LA B4R, 250 7E3DAI2D 5 18 A AL v 1
LB T A TR, (E AR s e H 11 BURR
RIS S, 3DEM AL G2Dan s S 4.

3 g
[ Py 4/ 400 ML B 52 4F A 2 0 R 5 9 9 1) B
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RSN 8

W2 —. IR, A KM &4 A4 43D AL A
R 2, FRH RI3D I SEM B R 2R 57, (2K
HER HHE S L 3DAH MR R b, T A AL
EE M. 3DEEFRE ARG EBZINHME, 50
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