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Protective effect and molecular dynamics simulation of

licochalcone A on PC12 cells damaged by neurotoxin
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Abstract: This study investigated the protective effect of licochalcone A (LCA) on PC12 cells damaged by the

neurotoxin 6-hydroxy-dopamine (6-OHDA), elucidated its mechanism through molecular simulation. At first, the
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study determined the scavenging activity of LCA on ABTS and DPPH free radicals in vitro. Secondly, the
experiment measured the content of lactate dehydrogenase (LDH) in cell medium and employed the MTT assay to
evaluate the protective efficacy of LCA against 6-OHDA-induced damage in PC12 cells. 2',7'-
dichlorodihydrofluorescein diacetate (DCFH-DA) staining was used to determine the effect of LCA on reactive
oxygen species in PC12 cells injured by 6-OHDA. The contents of total glutathione (GSH), superoxide dismutase
(SOD) and total antioxidant capacity (T-AOC) in each group were detected to evaluate the endogenous antioxidant
capacity. The effect of LCA on the expression of Nrf2 protein was analyzed by Western blot. Finally, molecular
docking and simulation methods were utilized to study the binding site and ability of LCA on Keapl protein, and
calculate and analysis its absorption, distribution, metabolism, excretion, toxicity (ADMET). The results indicated
that LCA possesses significant free radical scavenging activity in vitro. Treatment with LCA markedly enhanced
PC12 cell viability under 6-OHDA stress, diminished reactive oxygen species production, and elevated GSH, SOD,
and T-AOC levels under these conditions. Furthermore, Western blot analysis revealed that LCA treatment
increased the expression of total Nrf2 protein. Molecular docking and dynamic simulations confirmed stable
covalent bonding between LCA and Keap1 proteins, ADMET prediction suggesting that LCA could be a promising
therapeutic agent. These observations suggest that LCA confers protection to PC12 cells damaged by 6-OHDA by
modulating endogenous antioxidant responses within biological systems.
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IRRHGERT (Alzheimer's disease, AD). WH4#kM (Parkinson's disease, PD). % K H:Ai{k
JiE (multiple sclerosis, MS) FIULZEZEMI ZRIFLIE (amyotrophic lateral sclerosis, ALS) 4.
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T2 A RGO T R ORGP o 2 A e S SEAL N, EAHRABE T Th 252



FARGYITER R, RIRF=H I B e v ZR AT VB T 2 R B Sk, HAa 3R
WEFEAE AN SIS 0. HEIRE T (MR ALY, b, HAALCHARTZHE. HHE
Bt 2y, BATERETE. b, MR, ok, WAEA NI, P
IRRIH V2, WA ILE 2 3. IFARHES A =25, mlk, FExRE,
TEWR . HRMELZRRY, XS B ZMEY 2R, GEPUE. ME. JuE.
MR AR L B LB RN BT AR S AR . H B P AR 2K s AR A
(licochalcone A, LCA) EAHAM . 15 LL AU S5 2 B 25 B LG T AR SO 7
LCA X} 6-¥2 %2 B % (6-hydroxydopamine, 6-OHDA) % & AL M i35 45 PC12 2 i ) 17
PUER B, LCA i@l #Em PC12 4 b — RAUBTEA I RIE, RAR T AR E
o XA B R R4 —E IRAE, FIRER MR TR 2 T 5
B 96 S RIS R A R AT PR 1 R FEE R L S A S R
1 MR 575%
1.1 {38254

LCA (4ifE=98%, #t'5 HS1970B1) W T X RICAMFHEA R IE AR, s

FHE# T DMSO H, —20°CUKFETRAT

1.2 4Ap8
PCI12 g ChRME b4 B 2 ) o
1.3 i 5

b iiis BN PR A TREMEA R A, it ST-SJQ131129); DMEM =i
F2W (HyClone 2], #t5 P11965092); MEM:dE (MTT) (Sigma-Aldrich A#], #t5 ST-
0793052); BB HIL (glutataione, GSH). AN B ILEF (superoxide dismutase ,
SOD ). B Pt L HE /1 (total antioxidant capacity , T-AOC ). R it & B ( lactate
dehydrogenase, LDH) il a7l & (w5t g A TREF T, #6570 708 20221116,
20230309 . 20221205 . 20230217 ) ; 2\7- — & AWM AR LB (2,7-
dichlorodihydrofluorescein diacetate, DCFH-DA) ( Fifg 3 = KRAEVME R GR A, #t5
800338); 6-OHDA ( LigZe itk AEMWRHEAT AR A A, k5 C1004185); Hii Nrf2 2
SEHEDUIR (Abcam, #lb5 00145457); GAPDH Hifk (ETAM THEBEHARAR, #its
D110016-0100) .
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Forma 371CO, 41 ffii 55 7% % ( Thermo Revco); IX53 8l & % ¢ Bl B: (Olympus);
LDZX-50KBS 323 £ /) Z& K K #F (B 22D Epoch 4% K B A5 1X (Bio-TEK )
PowerPac 300 HLJK1% (Bio-Rad); ImageQuant LAS 4000 #8514 %24t (GE Healthcare) .
1.5 3%

1.5.1 LCA % ABTS % DPPH A & & 49 %

NeE ABTS 2 DPPH H HHAHRMKEE, G0 i FSEI W10 8 LCA MR 4h B BETH B If K3
WREJS, HULCA FEMIE 250 puL il ABTS B¢ DPPH ¥ 250 uL T 1.5 mL B & L& H, &
6 NEE, B, BGEE 10 min. Fff5HEL 200 uL T 732 nm K Nl E ABTS H H 3
(WO EEAE, 517 nm K Rl E DPPH H HHIEIROGEEAE, 115 LCA X ABTS & DPPH
B H L RIERR RCR .

1.5.2 MTT 4] LCA 3 6-OHDA 4345 PC12 2 i i 1k # %) h

¥ PC12 40 AT 96 FLARH (2x10*A~/FL), LCA (0. 2.5 5. 10 umol/L) fEH 24 h
JaBRESA LI, S 200 pmol/L 6-OHDA 15 FR R4k 215 9% 24 h, &4LIOA 10
uL 5 g/L f) MTT, #£37°C ¥ & 4 h JG I 100 pL = BEVA RO B 100, FRUTTHE 7€ 1A
J& FIEEARACI E 570 nm AL FIROGE (4D, LABE M2 AT BRI, $nBREE 77 20 ok E
sz, DLANSINZG P IE 1 55 7= B4 B /E X B2 (control, Con), 6-OHDA (200 pmol/L)
YEF PC12 411 24 h N4 (model, Mod), 2.5. 5. 10 umol/L [f] LCA 4> HI{EF] 24 h
J& B4 200 umol/L 6-OHDA 15 77 5L 4k 4: 1% 9% 24 h FI40 i~ LCA ik (L-LCA) K.
LCA 1 (M-LCA) . LCA & (H-LCA) ¥#KJE4H . 1+ LCA X 6-OHDA #i1} PC12 4H
MRS, FRAE PO B H R A (D) THRAMAAESR (R,

R=[ (4r-A0) | (A1-40) 1X100% (D

KA dov Ay AP ANA EE L KR AT B E
1.53 LCA *f PC12 t@fg 354 ) % LDH 22 69 % R

96 FLAR M PC12 4HiffL (2x104AN/HL), SRJE AR FER) LCA 9% 24 ho Fi)5
F % 200 umol/L f¥] 6-OHDA 3% 7 HE 4k 2245 77 24 h, AR50 S0t I I e 15 7 2k Bidh
LDH & &

1.5.4 DCFH-DA % & # M| LCA *f PCI12 %@ e F ROS #%;°h
12 fLBR b PC12 400, 4 MU BERD & 22290y 50% N M\ LCA K597 24 h, BE/EH&

6-OHDA (200 umol/L) (57 FE 4k 8215 9% 24 h, FE IR, M4k S HF 10 umol/L



DCFH-DA 135725 T 37 °Ci# & 30 min, 2GRS T BAHIE R,
1.5.5 LCA 3} PCI12 @i % GSH. SOD 4 % 4= T-AOC % v 494

4 PC12 4020 T 60 mm 572 ML, WEEEfS LCA EH 24 h, H#t% 200 pmol/L 6-
OHDA R R BE4kSEE 7 24 h, WORANNE IR, XM & U HIlE & GSH. SOD )& &
J% T-AOC.
1.5.6 Western blot # ] LCA #F PC12 %8 Nrf2 & & & & 69 %) °f

PCI12 i 10 umol/L ) LCA AbHE 6. 12, 18. 24 h J5 W AE4/, FH PBS Weik4if,
AU RIPA 2SR B i S sk 1, A % T 7 e B B P Bk B T 8 — 3
N _EREE MO AR (9. Hi4 SDS-PAGE BEEEAT bk, M LFERN 20 pg, Ko
B E AR 2 PVDF I L, 285 H] 5%/ G 9k =i 3 ) 2 ho PVDF JiE 5 — 4 Nrf2

(1:1000> 1 GAPDH (1:2000) fE4°CHHEER, AEHH (1:4000) f£%iR

FIEE 1h. HEA SO KNG Image-Pro Plus 6.0 20 #7225 K2, UL GAPDH AN
HE, TR H R A AR FRIE KT
1.5.7 &3t 3

f£ RCSB-PDB (www.pdbus.org) H# % T Nrf2 745 8 H Keapl [ X i 4k it fA 45
¥y, PDB 4afi% A~ 4L7B, KM Schroding2020 %4 ) & (4 i 7l 4t #E T H Protein Preparation
Wizard % HEA7 o BT AOTRAL 3R, LRI 25 EA ORI R o ICAH DG FLAiT s AR 2 T I 46
KA 55 3 5 R B SE Y SRR, T /N 73145 AL s AL T VALS 14, VAL561. GLY367.
CYS513. VAL512. GLYS11. ALAS510. THR560. ILE559. GLYS558. LEUS557 & EMR5k %
BT 25 s P9 El R S v A X Ak D AR . #E TCMISP 1 R 3 LCA 1AL 45H, /Ny
FAL &) 3D 45 #7E Schroding2020 # £ K i Ligand preparation #3417 fig s 4k, KA
OPLS_2005 /73453 2 FH M KK REA 5

f# H Schrodinger2020 % {463 7 [¥] CovDock FEELHEAT A0 Xt Be it 5, o DAL Hf 2 I35
P A Ay Tt 5B UG IE 1A, ARG DAGS & A8 A BB 1 CY'S513 1 3Lt w35 1) S i Bk i
X% [ VA Michael Addition, &S HERIA .
1.5.8 5T 3 /1 AL

Keapl 5 LCA BEAT 73 73 J1 224, BB FL 8 Desmond 2020 %4 X 55 47)
HEAT IS BRAE, W4 R A —TC A SR B ST K4 1 nm (9 TIP3P J& 330 S 1tk /K A 7R ) 57
FRKE T, N 0.15 mol/L AL BB A Py K (1723 FE R85 . (] Desmond 45 15 B F%



J7 LI R B MR R Rt PO R . R R BV BN 0.9 nm, ] Particle
Mesh E-wald 77 VETHEAKFEFF AR LA, A SHAKE B4 BR i 572k BR 1 e A L A0
TE 55 5 55 e 28 25 P JA 30 5 2% A0 T EAT 43 B 0 A0 . RS & 75 722 Nose-Hoover,
JE 775 100 kPa, RSB KEE N 1.2 65, 23t 2 ns HCPHIJE, 4T 50 ns (119> T3
TSR, B 50 ps BEAT — KBS, B 1000 M. TR 3 R T (135 07 AR 2%
(root mean square deviation, RMSD), FHEAT B4, LAMENIER (R -AC 14 5 A P 7E 7 77
ke e . FERCRGE R, RPN AR 9 B S AR AOAR AR

1.5.9 ADMET #

18 ] ProTox-TIt4fE~F- & A1 Schrodinger # AT () QikProp FEHUN i 14 i 70 AT . 7341
. HEM AL Cabsorption, distribution, metabolism, excretion, toxicity, ADMET) %%
THE, WZRZG TR (ROS). A AER FIRWO T E 70 B (%HOAD . k- 1fil 73 e &%k (QPlg
BB). HX{ETE (CNS). HRFHESERE (LDso) F M5S0 PR
1.5.10 %oit F 4 32

¥R H SPSS 22.0 AT HEvh, R FE I EZ o Z AR ZE R, P<0.05 HA B3
E5, AR
258
2.1 LCA %} ABTS & DPPH B £H§M0

LCA X} ABTS Jz DPPH H Hi2E FIE B RCR W& 1 o, (ESRIRKEIER N, LCA X

ABTS J DPPH B B EERIER (P<0.01), I HEA W EMRKEYE.
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Fig. 1 Free radical scavenging capacity of LCA ( x+s,n=6)



vE: 5 0umol/L HAEL, ™P<<0.01.

Note: Compared with 0 pmol/L group, **P<<0.01.
2.2 LCA %} 6-OHDA #5if5 PC12 4RAEE M K577 LDH £ H R A0

K FH R IR 72 45 S48 F 200 umol/L 6-OHDA T PC12 42 24 h 1 Ay Hi 5 i A 3k 47

JE BRI FE0), it J e A 4 L 3 A8 LCA BE 5 -3 PC12 41l % %% 6-OHDA %5 5 (145
P, 4R 2A fix, LCA AbFEAH Y v B 242 = 6-OHDA #3858 T PC12 41 i i) 47
% . LDH 240 M () —FhiE PR, M0 pitnns, 20004 % LDH 2 i2ls, 554 ss
FREE AR 2 W LDH, W Ry Ik o LDH (18 & 68 I S 40 ffi 4 AR FE . il 2B o,
5 Con ZHAHEL, 200 pmol/L 6-OHDA #5475 PC12 41l 24 h J5, Mod ZH40 f 3% 553k o LDH &
FRFESE (P<0.01), LCA A PC12 4/l 24 h, fe 3% &K 6-OHDA #1145 PC12 i/l
Fredkh LDH & &, IF H AARERBC R

A 1204 B
300 *T*
100 I T s
~ ~ 250+ T
X e s X T "”
Y #t T f+ ~ 1 s
gy T T H g 2001 .
T = 40 s OS] I
z # T I
2= . I = 5 1504
E«E\[ : 40 4 * — T
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&l 2 LCA %} 6-OHDA $t45j PC12 4HfiE K 3557 % LDHIBH MM ( x£5,n=6)
Fig. 2. The effect of LCA on the activity of PC12 cells injured by 6-OHDA and LDH leakage rate of medium ( x
+s,n=6)
E: 5 ConHEb#E:, “P<<0.01; 5 Mod ZHLbHE, #*P<<0.01, *P<<0.01, I,
Note: Compared with Con group, **P < 0.01; Compared with the Mod group, *P < 0.01, #P < 0.01, the same below.
2.3 LCA 3 6-OHDA 155 PC12 4fSE M SR
DCFH-DA & — R A 4@ A 9Ok E . #EAGINL)S, DCFH-DA 2440 N
(TR i i 2 e 326 A8 S 2 6 i DCFH, B J5 DCFH A PUis 5 ROS B AR hy w  BE Ak
&% DCF. Fitifiid DCFH-DA B4t n] ISR N ROS HAZAK. & 3 fis, 240G R1
BMLEE R LW, Con 41 ROS HIZK-PAUIS, MK PC12 4l FH 6-OHDA HJ3# 24 h J5 7]
SEAMA ROS FIZKFIE R, LCA BABUFHITERRAEH .



Con Mod LLCA M-LCA HLCA
12 "’.} N \

e ; QerEpls O [y
#m = o UL SN oo o y
fisee SR B il ;

B 3 LCA Xf 6-OHDA #if55 PC12 ZiEIEE KR m

Fig. 3 Effect of LCA on ROS in PC12 cells damaged by 6-OHDA

2.4 LCA %t 6-OHDA 55 PC12 4iff1 /2 GSH. SOD &&#1 T-AOC HIFZMNa

& GSH. SOD & &AMl T-AOC 5 & A N HUKF 3 VA ¢, PR MRS I 56 A8 A AT e )97 41 il
P R S8 SR T o JERE I - U4 e & GSH. SOD & & K T-AOC, iRk 1 iR,
5 Con 4H#HLL, Mod HANMIH & GSH. SOD 7 & & T-AOC &3 £k (P<<0.01). Iff LCA
1 I 40 i 5 35 B A [R) F5 FE i 4 =) 6-OHDA 5%  PC12 40 &2 GSH. SOD & & K& T-
AOC, JFHEA—&MIKRERBIR R

% 1 LCA %t 6-OHDA $ifi PC12 40/l GSH. SOD &&H T-AOC HIfM ( x+s,n=6)

Table 1 Effects of LCA on total GSH, SOD and T-AOC in PC12 cells injured by 6-OHDA ( x£ts,n=6)

20 51 GSH SOD T-AOC
Group (mg/mL) (kU/g) (mmol/g)
Con 15.63+1.70 56.52+3.65 8.35+1.10
Mod 6.82+0.92"" 30.39+£2.40™ 5.13+0.41™
L-LCA 7.74+1.69 33.17+£2.96 5.97+0.46*
M-LCA 8.21+0.93# 35.56+4.11% 6.36+0.67%
H-LCA 9.78+1.41% 41.67+3.84% 6.92+0.50%

2.5 LCA ¥t PC12 4HAf Nrf2 & B FRIE RN
WK 4 s, 5 0hZHAHEE, 10 umol/L LCA /EA] PCI2 4185, 40 Nrf2 & [ %Kik

Hhwr, XMAEM 24 h N ERFSE, JFRAREESR (P<0.0D).
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Bl 4 LCA Xt PC12 4l Nrf2 BARKHIEM ( x+s,n=3)
Fig. 4 Effect of LCA on total Nrf2 protein expression in PC12 cells ( x+s,n=3)
#: HohdAHE, "P<0.01.
Note: Compared with 0 h group, “P<<0.01.

2.6 M IR

Keapl 7& Nrf2 Fj— M7, LB Keapl AR, 55Kk Keapl-Nrf2 fi#
B, HETEOE Nef2. SRt EgE A S Brs, LCA LAY Keapl [ CYS513 JE 344,
5 VAL514. THR560. GLY367. VAL606. VAL420 J& &%, 5 VALS14. VAL606.

VAL420 &b /KAHHAER « 308 LCA X Keapl BA B4 HIL M EHIER

& 5 Keapl-LCA &4 15 &l
Fig. 5 The combination model of Keap1-LCA

2.7 FFEINFREH

FERiE LCA 5 Keapl £5& (5Ll B, RIHZr T8 J1 A BRIt — B4R 7 LCA 55
Keapl JLA &5 & (AR EME, RMSD HI T B 8 HESE vhid 52 J 5 HE X T 2 5 HE 2R 1P 25 far
BARA, WA E 5 ) RMSD A BAYE AU FE RN T L as i %, AT LA &R E
JRSEAR A EAER . Wk 6 Bz, LCA 5 Keapl &5 (1) RMSD B IR 7E 10 ns it
Wesk, T3 RMSD 4 0.13 nm. & R S5ECA AR BLAEF AT 20 DU R 8L S8, Bk
MEAEM. EFENKD 7. EBEMEMERES, LCA A LA GLY367. VAL420.
VAL467. VAL514. THR560. VAL561. VAL606 %55kHETE a5t 1 VAL418. VAL467.
CYS513. ILE559. VALS561. VAI606. VAL608 %%k =k Bi K AH HAEFH, Fl GLY367.
VAL369. VAL420. VAL467. VALG606 % 5% 5 ¥ il 7K 73 ¥ #r: 1 GLN563. ARG326.
HIS516 S5 HETE S T8 . AT E S R4 R, KW LCA 5 Keapl Al 3L 4
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Fig.6 Molecular dynamics simulation results of LCA with Keap1 protein.

2.8 BN S ZHHE

AW FAE ] ProTox-11 %4 T & A1 QikProp Xf i LCA #£1T7 ADMET Z2¥it5H . 45 %
7R LCA ) ROS5 WA 0 (AT Ml KM 4); %HOA FilME )y 3 (4% i :
0~100), Tl QPlogBB 1 CNS ##i N—1.215 (A2l —3.0~1.2) Ff1-2 ("2 uH:
2 NTCEE, A2 M), R LCA I I BRI RE U SRS TN 4 R R %
RGNV (1. FWHEE LDso<<5: I Z%: WA 5<LDso<<50; IIZL: FWA &
50<LDs5o<<300; IV Z%: %W E 300<LDso<<2000; V Z: FMW A HEH EH 2000<LDso<5000;
VIZ%: o LDso>5000), JCAF#EME.
KRN AT

e I BRALE AT AR K BT DA h s EE A, Harga A
S 5 1 8011 77 V6 ) T 5 A & P i A 1 SRS BRIV 1, ELRCE ¥ /2 ABTS Al DPPH
E 355 FRYE . SR E LCA Xt ABTS Ml DPPH [iE FRACE, 45 B AP LCA B A 85T ()
R4 ABTS K& DPPH [ HHEETEBRIETE, #2785 LCA AI{E MRS B B3R5 BT i — 2P 1T
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HH 48U LIRS O T 1 22 SR AT M3 R 5k = A 25 LA B I R VR 7 7 s BRI, E AT
AR U B IR T R, BRI R A e SR F I 2 & 2 0. IREE - HR A,
Nrf2 2 20 i PAY 8 42 4 0 A A0 3 JER P 1 — AN SR FR -, 400 B P e A TR (1 R A AR T
Nrf2 (30, H TR I Nrf2 S0 775 A #82 Keap1-Nrf2 A8 B4R FH (a1 B2 157, 24T
A5 Keapl 2R F 0550 i A e A S &4, 2B #0H] Nef2 172 =44,
75 S B0 R A B R A Bl 1 20 DASCAR S84 RO 00 PR, B HRA AR, 4R
B AR AT S8 AL D RE AR IR PR A IR AT R IR AN 2R D9 — Al R 08 5 . J£ T 5 Keapl-
Nrf2 A0 EAEF /0 70740 R I 22 450, DR SRR RS E M, H AT A1
"5 Keapl-Nrf2 A ELAEFH ML S ESE: T /RN ZARSF HA A TER B RIS
SO AR . OREERN AR YRR A 0 AR R — SR AR AE T 2 MR T B
BAAC D), Sk 8P Al 3 MR T e, B-AEAERIEESE, 75 Keapl b
(R PR R AR T S R IR N, R 18 TS Nef2,  HLRFF U3 A 25 R W 2840 &
VLA S H B2 0] UE I 0E Keapl -Nrf2-ARE i1, S 4IRT R ARIEIE, LCA
R H R A — AN ERE A G, ST E o, B-AMAIENLE R, $27% LCA ATRE
FUGVEAE S Nef2 I1EH .

PC12 203 K B V4% 40 TR 200 AR, o) SR U8 T 52 RS 170 K B B e i o 11 P S A
AR, IR MR EORERE, TEME R RGH A Y. 2 ERE
R g — PR 23 i, 4% ERLRE M T I BRI BT, IRAR I 2 EZ R 22 T i AR
WA R, P SR ARNE B 2 B AR AR g £ 1. 6-OHDA & —Ffh £ 1
f il 203 T R B AU, BRI 2 R REA 2 TiE UL, SRS DM A
TERME, T R T A BGIIE RN O T BUE LCA 2 150 S S 1 1 4 22 4
HRYER, ALK 6-OHDA #7473 1) PC12 4H AR A AL E 475256 . I8 Ik 4G I 40 B 3% 0 K 4
ffu ks 77 3 o LDH B35 PR R B LCA RE$E7 6-OHDA B 553858 1 PC12 41fiRi0i% 71, 16—
SERRRE B REORY PC12 AR S R A TE R 0. ik, JERENIE LCA XF 6-OHDA #5533
R PC12 40 furh ROS A piHIFEM, 25 SR KB LCA AT kR PC12 4R - B #87 ROS, 1IEH]
LCA (M {RF 1 FBVF 5 8L ROBAE G . 9Bl LCA ik 6-OHDA 53 PC12 it M 1E R 2
55 G R A B AL K DI REA 5, ARSI T GSH. SOD I & ¢ T-AOC, %5
RORIIX AR R, DI LCA TEANML A AT R IR AE VR A AU Rl 2R, Rdem
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2 B R S AL ML A . Nref2 2 40 YRR SR AL R TR IE I — AN EE R T,
Western blot 525 A I LCA W4 5 40 il it Nrf2 85 IR IL, 3] LCA WIGE Nrf2. Nrf2
(S AR (Mt Keapl M AE 5 AR Keapl M1i&4%. W70 ) 12 M2 MK T Keapl (1)
AR, RULAHE SR 5 3 e 5 40 PR 7 VAT 7E T LCA 5 Keapl MIAHELIEF, 453
F W LCA 7] 5 Keapl il i@ e s &
FEPRFT LCA 0% Nrf2 g3t b, BEATACH A e Tk — BT k& B &

B X . AU UPLC-MS/ MS X LCA 7E K B & A B 254080 7y 2 64T THE9E, R
LCA 1E R AN AR R, T2 2@ JH I i) 1 UM AR H IS, K LCA il £ e 4h
KEARRE AR T LS i FAE MR T BERSL, A 25 WAL RN 257002 O AR e, A5 9k LCA
ARG TR T 2B PR3 58 % . HETH EAIANG TR HE S, T2 N T &b L2
ik, BATHIBE TR N T i LCA AEAEVIR A ROA a1 /F I BR Bk, I it — 28T & LCA
TER— R E AP 20 R SR AL
SE
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