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Abstract

BACKGROUND: Studies have reported that integrin-targeted peptide dopamine-arginine-glycine-aspatic acid (DOPA-RGD) could inhibit osteoclast activation
and promote cell adhesion, while the optimal concentration and optimal time to apply DOPA-RGD peptide to intervene with bone marrow mesenchymal stem
cells or modified titanium-based materials are unclear.
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OBJECTIVE: To investigate the optimal mass concentration and the optimal intervention time of DOPA-RGD peptide to produce pro-proliferative effect when

acting on bone marrow mesenchymal stem cells in rats.

METHODS: SD rat bone marrow mesenchymal stem cells were isolated and cultured in vitro and the cells with the required purity were selected for the next
step of intervention. The third-generation bone marrow mesenchymal stem cells were inoculated in 96-well culture plates. Cells in the control group were
cultured with simple a-MEM complete medium, while the remaining of the experimental groups were cultured with conditioned medium containing 2.5, 5,

10, 20, 40, and 80 mg/L DOPA-RGD peptide. Cell proliferation was measured by CCK-8 method after 1, 3, 5, and 7 days of DOPA-RGD peptide intervention.

The optimal mass concentration and intervention time of DOPA-RGD peptide in bone marrow mesenchymal stem cells were selected, and the optimal mass
concentration of DOPA-RGD peptide in bone marrow mesenchymal stem cells was further verified by apoptosis rate using flow cytometry. The effect of optimal
mass concentration of DOPA-RGD peptide on the migration ability of bone marrow mesenchymal stem cells was verified by scratch assay.

RESULTS AND CONCLUSION: (1) Using repeated measures analysis of variance, the absorbance values of the cells intervened by DOPA-RGD peptide changed
differently between different time length groups, and the best proliferation effect was achieved by the 5™ day of intervention, and the difference was significant
(F=3012.618, P < 0.001). Paired comparison of grouping factors by the LSD method showed that there was a significant difference between the 10 mg/L
DOPA-RGD peptide group and the three groups with concentrations greater than or equal to 20 mg/L and the control group (P < 0.01). (2) Apoptosis rate assay
showed that DOPA-RGD peptide at a mass concentration of 10 mg/L on the fifth day of intervention significantly reduced the apoptosis rate of bone marrow
stem cells compared with the rest of the groups (P < 0.001). (3) Compared with the control group, 10 mg/L DOPA-RGD peptide intervention for 24 hours
showed some migration ability of bone marrow mesenchymal stem cells and the migration speed was significantly accelerated. (4) The results showed that 10
mg/L DOPA-RGD peptide intervention on day 5 had a significant pro-proliferative effect on bone marrow mesenchymal stem cells.

Key words: integrin; DOPA-RGD peptide; integrin-targeted peptide; bone marrow mesenchymal stem cells; cell proliferation; cell migration; distraction

osteogenesis; rats
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1 ##F1F55%E Materials and methods
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1.3 A+
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142 JmAgifusse 26 3 AQE BE IR 705 T4 MR 6 R 4L
M TE T, MARE OB EITHEA, A a-MEM
TEATE IR IE L L N, A A AL A U B T 1.5 mLEP 4,
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By, oA AR I 2T AR, FEAE S AR I BE (1 2 [ S 4
100 fi5 B AET T (C) 4HRTE AR LMY R 210, HaamiE 22 gy
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1 | BEERRTHARETAEES

Figure 1 | General morphology of bone marrow mesenchymal stem cells
under a microscope
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B2 | KBS 7R TEmRErEYRiE
Figure 2 | Expression of surface markers on rat bone marrow
mesenchymal stem cells

2.3 DOPA-RGD fkt% Al T #i1E] LR T 4m 4 &5 ZAL.  DOPA-
RGD fikfEMS 1 R, BURIKSE > 20 mg/L I, I 1 40
KANFIILR, HEE%E DOPA-RGD JIKJF &Ik (1T v, i rh i

0

FRRE R Z, FTIRRHE, AHEERERK
B, A NS 2 BT — B AR R A K, R A
o RIF A K, bR R ZREE, MREIRE<
20 mg/L B JC R ARE, A 2 A R EA K, BAAHE
BN, BN AT WIS AELE /D & RV 4 i . DOPA-RGD
FRAERISE 3 R, BUEIKE > 20 mg/Lif, AMIEEEH 1R
MELFT WL ARTR], R L R 2 IS4 A, 80 mg/L
AU R RIE T, B N R E D 10 mg/L 44 R Al
DATIAEAE /D30 43 20 V7 T AT o, (H A At Ok AR
EUAR, BEEZMUEREE. BRESELK, MR%EER
FEE T HARA, HorARBER, 100 585N 40 H gn 2
RN L HAHAZ G 2 R . DOPA-RGD Ik 1EF 55 5 RIS 7 R
& AR B F T — 8, TR, WE 3.

A /AT

o

Bl A X REALEE 3 UE s 740, B R MBS —
(x50); B4 2.5 mg/L DOPA-RGD JIkT-Tii% 3 K, BUFEA KR T 2. 5484,
HEA B4 F% (x50); € 9 5 mg/L DOPA-RGD JIkFFi % 3 K, Hh/r e K
SR, dEMA B LS (x50); D 2y 10 mg/L DOPA-RGD Jik
TTEE 3 K, /NEBAF AP TR TR b, A RS, EE
BEWAEY . RESEK, MIEELE T HAME, #5090
A2z AR5 AL (x50); E N f& 4R T~ 10 mg/L DOPA-RGD JIk+ 5 3 R, #
LA AIRET, Dy R ASEIRN, dHM BRI O, AR AS IS, dH %
L T4 g (x100); F J9 20 mg/L DOPA-RGD fik+Hil%8 3 K, KEAf
SRR (x50); G 24 40 mg/L DOPA-RGD JIKF i 3 K, HILKE
TSR AN, WEREL I AL, DR, AR AR S AN,
HEFUAKLEE (x50); H 9 80 mg/L DOPA-RGD Ik T4 3 K, 4ilffs MK
MR, MR p AR /N T A2, HAMEEA— (x50); 1 A
f5%¢ F 80 mg/L DOPA-RGD JIk+Ti2E 3 K, #i NS T ER /D, 4if
TEASBEAA ) 55 K7 1) R, 30ont HE2H HE I8 oy AR (x1.00)

E3 | £ B - BakK - HEk - XZ 5B (DOPA-RGD) K FH/E &
BiEE) 78 BR T 4RRER RS TR 4L

Figure 3 | Morphological changes induced by dopamine-arginine-
glycine-aspatic acid (DOPA-RGD) peptide intervention in bone marrow
mesenchymal stem cells

2.4 )i % RE DOPA-RGD KB B4 18] 7 T 4m i3 78 44
#om XTI EEAT AW T ZE A, 45K 4 DOPA-
RGD JIK 1 I AS 5] Bof K F 15 8 1) 78 )52 - 4 R W' P A e A8 AN
[, 1778 5 %Pk 2 % (F=3 012.618, P <0.001), i B %
DOPA-RGD i 1 FH i 384 i, &40 it 184 7 475 000 A8 B 2 R A 9
A ANIE] BT &R B2 DOPA-RGD Jik - Fill 15 1) 70 o -2 P 1)
WG FEAE U AN A, A7AE i M 22 5 (F=7 421.033, P < 0.001),
Ui 4 AN[R] 5 VK 2 DOPA-RGD kTG, % 2H 4 it 14 B 1
R AR B AR

Chinese Journal of Tissue Engineering Research | Vol 26 | No.30 | October 2022 | 4783



@7 PEEATEHAR

www.CITER.com Chinese Journal of Tissue Engineering Research

T L LSD VEHE — 0 X 5 AT R L, 45 R EOR:
2.5 mg/L DOPA-RGD JIk 4 15 Jsii & ¥k & = 20 mg/L 1] 3 |~ DOPA-
RGD ik £H B %of Wi 20 LU 3 3 47 70 5 3 1 %5 5= (P < 0.05); 5 mg/L
DOPA-RGD fik 41 5 Jii & ¥ % = 20 mg/L 1) 3 )~ DOPA-RGD
JRAH B34 5 2 3 V22 5 (P < 0.05); 10 mg/L DOPA-RGD fikZH 5
JFBLYR B = 20 mg/L ) 3 1> DOPA-RGD Jik 411 K% if 41 L. e 22
SRR R EE 2 S (P<0.01); 20 mg/L DOPA-RGD Jik4H
S5 IR AN I AD S H LB IR BB M ZE R (P < 0.01);
40 mg/L DOPA-RGD fIk 41 5 80 mg/L DOPA-RGD ik 2 . [a] TG
i E 7 % (P> 0.05), 40 mg/L DOPA-RGD Jik 41 5 [ 80 mg/L
DOPA-RGD Jk 2H 4P i oAb 5 H LL I A AE R E 2 F (P <
0.01); 80 mg/L ZH 5 ik E < 20 mg/L 411¥) 4 /> DOPA-RGD
R EH B oot B 41 LE A 22 e S A AR B 25 1 22 5 (P < 0.001); X |
5 5, 20 mg/L DOPA-RGD K4 A1 A At 4H ¥ 77 1 I 25 1k
# % (P<0.05).

A AW B S O HE T LA B, 2.5-10 mg/L
DOPA-RGD JIKZH T35 5 RIMOEEE I B T HARY, s
Bk E B, o 10 mg/L DOPA-RGD JIKZH /£ 25 5 KAl
57 RWOGEES B kel 0L, Mk < 10 mg/L
') DOPA-RGD JIK7E T Tl 5 I AT {2 i 4 fa 1 1 % . DOPA-RGD
JERT BT = 20 mg/L {2 AT, Wik, [E 4.

#1 | FEIREXREZER - BEAE - HEBE - XZ 5B (DOPA-RGD)
BT HEEdkE 7R TR EE (xts, n=7)
Table 1 | Absorbance values of bone marrow mesenchymal stem cells

after intervention with various concentrations of dopamine-arginine-
glycine-aspatic acid (DOPA-RGD) peptide

25 ERIPR EEDR EAPN EIPN

X HE AL 0.364+0.043  0.983%0.128  2.076%0.202 1.782+0.043
2.5mg/LDOPA- 0.254%0.021°  1.336+0.160°  2.372+0.270°  1.802+0.034°
RGD fik41.

5mg/LDOPA-  0.236+0.017 1.12240.091  2.3470.275 1.940£0.048
RGD fik4l

10 mg/L DOPA- 0.460+0.012°  1.024#0.055°  2.424+0.342°  2.126+0.101°
RGD Jik4H

20 mg/L DOPA-  0.477+0.051°°  0.864%0.148“°  1.859+0.052°°  1.590+0.041°°
RGD fik4l

40 mg/L DOPA-  0.474+0.046°*" 0.562+0.083°“ 1.716+0.216"“" 1.169+0.073**"
RGD Jik4H

80 mg/L DOPA-  0.503+0.022°“" 0.621+0.103"*" 1.582+0.081°“*" 0.893+0.025"*
RGD fik4l

FKyE: (O DOPA-RGD KT [7] B[] J F4) 40 Mt 2 s W s o Al O AN TR), A7 7E S 3
PEZ 5 (F=3 012.618, P < 0.001); @/N[A]J5i & /% DOPA-RGD Jik 11 i (1 4H fitd ik ik
W TEEEEANR], AP R 2E 5 (F=7 421.033, P<0.001); QWFLLELER,
SuHIRALLE:, *P<0.05, °P<0.01; 4 2.5 mg/L DOPA-RGD k4 H#%, P <0.01;
5 5 mg/L DOPA-RGD JIk Il L %%, °P < 0.01; 45 10 mg/L DOPA-RGD Jik ZIl L%, °P <
0.01; 5 20 mg/L DOPA-RGD Jik4Eb4s, P<0.01

- XA

= 2.5 mg/L DOPA-RGD fikZH
-~ 5 mg/L DOPA-RGD JikZH
-+ 10 mg/L DOPA-RGD ik
.
-

w

N

20 mg/L DOPA-RGD Jik 41
40 mg/L DOPA-RGD Jik 41
-8 80 mg/L DOPA-RGD fik41

%'t FE A (450 nm)

o

1d  3d  5d 7d
B4 | TREREKEZ B - HEHK - HE - K& SB (DOPA-RGD)
BRTF 7/ & 88 7 R T 4R AR A0 IR e B (B 3 2k [

Figure 4 | Folding line graphs of absorbance values of bone marrow
mesenchymal stem cells with different mass concentrations of dopamine-
arginine-glycine-aspatic acid (DOPA-RGD) peptide intervention
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2.5 RF)Jk & KRE DOPA-RGD fkxt B4 1H Ak T 4m M 8 £ 49
®om (EL CCK-8 VAMSE [¥) DOPA-RGD Jik e £+ Tl ], 1]
THRE TR 5 RIS, 4l a-MEM B 37 21 - 5] 7 57 T
44 Jf3 4 T % N (16.2440.86)%, 5, 10, 20, 40 mg/L DOPA-
RGD Jf T 77 4541 fild 8 T~ % 24 (12.00+0.39)%, (9.22+0.54)%,
(19.96%0.50)%, (27.88+0.24)%, # 4 11] J5 % 43 Bt 45 R % ¥
PA7AE B 2 2 5 (P < 0.001), %45 RKH], 10 mg/L DO-
PA-RGD ik T~ Tl 55 5 JK I ) 8l 22 o 1 i 5 7 Joid 1240 i 1) 94
T-%, 4 DOPA-RGD JIKJif i = 20 mg/L £ HE4H I T2,
JLE 5.

Lat Q2 Lo a2 Lo 3
Tow 0.022% 0.013% 0.20% 0.023% 0.19%

ET) @3 Q4 a3 [ Qs
w3100.0% 0.022% w835% 163% »{88.0% 17%

ot Q2 at @2 Aot @
“Tow 0.007% 0% 0.012% " 0.000% 1.07%

H
q . .
jo4 o3 Qs o Qs @
w2 00.8% 9.12% w{80.0% 20.0% 2]722% 267%
W "'.' e e R . e T e LT e 'm e

Bl B A NE A B B4 a-MEM B2 FEEXTIBAL; C-F 5, 10,
20, 40 mg/L DOPA-RGD JikFFiiZH

5 | FTEREREZ O - BEEK - HEH - XE S8 (DOPA-RGD)
BT B BB 7 RT4AE 5 RETADATZR

Figure 5 | Apoptosis rate of bone marrow mesenchymal stem cells at day
5 of intervention with various mass concentrations of dopamine-arginine-
glycine-aspatic acid (DOPA-RGD) peptide

2.6 DOPA-RGD Akt B 8% 18] Au/R T e J it 4 48 A 69 %em A
EET- X HEZH, 10 mg/L DOPA-RGD JIk1-Tii 24 h i [A] 78 it T
B R AT A B BH R N R; DOPA-RGD JIk—T-Tii 48 h 5 i ]
TR TAREA LD, EXRANAE — 2R, s
DOPA-RGD Jk ] DL BA i 42 w5y B 98 W) 76 o 148 B () 3L 7 e
JLE 6.

B B A-C o5l it R4 0, 24, 48 h I (402> 4 5 5L; D-F N
10 mg/L DOPA-RGD JIk & Br F2 A5 T-101 0, 24, 48 h I [ 4H /) A7 1 1l

El 6 | £ZE - R - HEE - RSB, (DOPA-RGD) R HIE 7
EIEF R ER 8 2B BEE T R ARERE R IR

Figure 6 | Migration of bone marrow mesenchymal stem cells cultured in
dopamine-arginine-glycine-aspatic acid (DOPA-RGD) peptide conditioned
medium at different time points
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3 i Discussion
3.1 BUAEMAEZARFR AT kA A G PR IR
WIEKF AR R ik, 5 E N ATS R AR 8 QAT KA,
[ 4h LB #TKs Precice2 TUHE N ZE AT 1E 9 I B iE K AR 1 B ik
TN ™. SR BE P9 AE K AT BEAT A S e I TR 0 1 2 A
KBTS, X2 — AR B IR, U2
S — G Ik | VA A K I B AN E R A W, [FIR,
LuA] $ B A D H A 1) i A2 A E B X — RN AN AT [k
()], DOPA-RGD Jik ¥k 4 e} g 2k 5 A7 B2 W) ) i P A2
KA A LS IR 380 532 N FH PR SR A

LR, M B RIMAESHER ARG R TEI K
J#&. %A 7 AR () DOPA-RGD 15 2 fik 58 B 45 49 2 (DOPA),-
S,-GRGDS, 1 C K ifii (] RGD JF41F1 N A 5 [{1 Y ik (DOPA), LA
e e R (A] B B LK Ss 4%, (DOPA), o it DU 47y 48 25 — 7y 3% [4]
] eI R R ZE 1 TiO, #HES &, TR RS E 1 Ti-O- 42K —
MrEChL . SEOKPE Ss A R R R ER T &R I Es &, $emd
MO SZ AR AT B s RGD 3 HIAE A e 4k 24 5 8 1 -5 4
S ) 5 A s, T A . 2% B 44 At e T 2 3% T R 1R
ghfy, BEZMIBAERYEEEM, R BB AW, BsdK.
WBEAR OCHE A I e o, SR BT B . 345 AR 4
POBLEA, IR “ RARIZ/K” ff) DOPA ZSE MR A A 7,
S LA AR SE AT U7 208 RGD 4 [F) B N IE K AT A S &, B
HHE BN 48 50 @A ARl b IR RRE R A H 1.
3.2 MR XA FHuAALE 6945 5 ZRT 5 B 560 SD KRR
BB ) 7S 0 A 1 SR AR A AT o o SR, SRR,
)78 7 T4 M A B B R A KR 1, [ R B
FhIT06 2w AT MM AL AR [a] B B 7-10 do A2 25 3 4K
B AT N e, HoHr CD29 RIA N 90.9%,  [F B [ 4
& H% CD34 FiI CD45 73573 9 1.0% M1 0.2%, iX 3 B %
B IR Al R A SR ER, AT TN — B ZiER
i

GUO 25 PU i e R B, J5 T 506 DL & (A B & R )
(DOPA),-S;-GRGDS 1] LA R 75 7 Hh ¢ iR 7E KA R T, 1T A3 R4
il 8 RANKL 75 5 I Bl B 4t i ik B vE 4k, fER R R 8 K
I G B AR I A, IR BRI JE P T g S
A FRHL I RGD A %, ERETINES K avp3, HURE
T I A0 R 2R A 2 RN TR, T A A R A e R R A
T B 440 L 1 A . SECCHI 25 B8y 5l v (10 4k 1 36 T ot
477 RGD Ik P EE R B, WL 2] RGD &4 I Bk B3R & T
BRI (75 . ELMENGAARD 25 B0 5 i (g 12 B bk A\ B8
AN RGD RER 2 KGN IEY), 53R KB RGD iR E4A
A B o HRAHL B G %2, RGD 142 N R ) L i
PR B S AT AR KBS ) . B SR U s
KROESE-DEUTMAN 2% " @ 3 56} RGD & ik Fe 4 R HE N Sl
(s, 2] T A (Ll A B AR 48 .

BT ERwrgT, {E# KM DOPA-RGD [k & & 78 i+
I EEAT T TR AR 33 L s 44t 1 T8 BB L A4 1 T
BT ST B SR AR S 7T Y, %) DOPA-RGD fik T
TROK BB B8 100 70 03 40 M 110 O3 Bk B P AT 8, A
0, 2.5, 5, 10, 20, 40, 80 mg/L, JFTHAFE KKK, A

TR FT DOPA-RGD Jif A 7] 1 FH J5i #2534 J5 A1~ TR < 50F 4 i £ 5
M o

MRS A0 BERI - Bl 1 FH 25 T A LA
FEfT R, IR R T, SRR > 10 mg/L
I I 46 B/ B R VR A ML, 3K AT fE A2 22 DOPA-RGD Jik 1
T AR T A A AR s S BTRIRE BT 20 mg/L
CAL I, 40 T S 8, AT RE S AE BE K B [X [A] DOPA-
RGD ik 2 P AN AR ML B BE AT s 24000 5 o B A EE )
i KAE R 80 mg/L I}, DOPA-RGD fik i 24 i i 25 1 A f5e
M, RORFEMHETIR. 4 REW, 1EE B RIRE
1 [l T ) DOPA-RGD Jik 1T 15 fii 1] 78 o3 T4 I, w75
i 150 57 o T 240 23 AL D G HOBE A, 2 B R o
Vo, Wt A d e, O SR ET. AT
T A5, 10 mg/L DOPA-RGD Jikis 3 2 55 3 Kl HLA4H
ML ktbias g, RERZMUERES . RESEK,
O R v T A, AR IR A LR Dy 2, BUE
Dy ALK, AR ELARIE R, A B 40 S R R
KARG I, R DR .

£ CCK-8 i M %E DOPA-RGD fik % - i [A] 72 o3 T 4 if2
FE B (R WA, O 2 2510 ot B R S N L 3 B 2 T ) %
B, W PR B i 3 240 0 169 B ) B 4 25 TR K B e 4
o X PTG a5 REAT S AL BB E T U K
PRI, 28 DOPA-RGD fik T A~ [F] I (14 1 78 J5t 1~ 4 i i
ot B AR AR AF A 0 35 1 % 5, DOPA-RGD Jik 1 H T~ 4 1]
FE BT 40 I, SE A TR K 1 5 R 2 B 2 R AR
A, I I B AV RN, R R K R A
HY 6T WL JF A i DOPA-RGD fik T F1 75 3¢ 14 I 8] B A< B 4
AN [ J5t & 3K JE ) DOPA-RGD Jik 20 Wi 't J&€ {1 22 5 th A7 7E &
F R ISR R E B ROIRAE, 2R A R R R
DOPA-RGD ik it 47 4 Jifl T FiL I, 2 7™ 28 — 5 {9 39 SEAF
If Bt A 2 e 3E 48 g 98 T2, 10 B8 % DOPA-RGD JIk Jiit £ ¥#
FESE N, = 20 mg/L I 2 {2 3k 7 B 18] 76 o3 T 4A I AR o 1
{EX AT 75 Bt — 0 LI i DUIRIE. 42 70 #7459 2.5 mg/L
DOPA-RGD IR ZHL7£T- T3 3 o Fi X 4 Jf0 F) H S RONE I 25 10 mg/L
DOPA-RGD IKZHAETTi1 5 d K 7d IS x40 A7 395 AE I, HAX
Rt BRSSP TS 52 1
HESE, 10 mg/L DOPA-RGD Jik fr) fieids T~ Pt 52k JEE th $2 75 ] LA
2 B A TR T A R A e

2% L Prik, DOPA-RGD Jik v &35 H. A7 R fig 3k i i) 78
STk M5, 10 mg/L DOPA-RGD ik 5, 7 d I X4
P RE B A% F B 5%, 2.5 mg/L DOPA-RGD JIki%s 5 3 d IR (1 4H g 3
FE AR S Bt R 52K P (1) DOPA-RGD JIk B A5 4% 112 3 5 i )
FERT UG TE , 1M v 51 E K S DOPA-RGD Jik 2 (2 dE 4R -
3.3 HRRH R IREAE &L %S0 KK DOPA-RGD Jik
AESPE R B AR T 3045 K B B 1) 78 5 4 it AT S5 7
I LSS IE DOPA-RGD Jik 3ot -1 i 1] 78 ot T4 L (R 520, 1 2
555 LL DOPA-RGD Zf 15 77 2 1Y T 3 25 06 UE HL P ) 4 i
REVE R RN, HRk, A% DOPA-RGD JIK—F-Fiil J f1 - fi 18]
BT A HEAT RO E, WL 2 75 K] DOPA-RGD fik (¥
KB FECH A RE T 3 B R R A B, TR S 8210
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MREZE

BCE LI M A IE. H4h, FHRB A AR T
T [B) R B R HEAT R A B 8 B R IR AL, IR
FERAREHE NI ] BN o R L R R 51 7 AT 45 2R 2
Blo BT HRBEIT, WP 3E4T DOPA-RGD JIk i f) kAt
PR BE 8 7] 70 57T 410 0 5 K i 5 e 20 A IR 7
I 3 1 5% 1) 3 B K 1] Y] DOPA-RGD ik g5 5 1 i 1) 78 o -4
PR 5 e R T SRR, DR DR P 2 5K B S R 1
EEBUET TR X BE P SEACAET USRS A et
WEFESRME 7R, IF HONSGs 25K B F SO IR 2R 41 e
1A

Bigt: BMHREARF M LR P LT R K ) XA,

fEETIEk: AR AL T Zhidfe, —F sty @ik
YeHFAL.

FFmee.
Fr AR R,

FIRGRENERR: X2 —# AR F, AR4E (Srifdk 4T L)
“EL - R - AR 5 REF 407 Foik, ESHEIIMAGRLT,
AFAA IR etk B 69 TR XA Zthdt. Ay K, R AT
TR P R, TR HN. AR 3T Ak BB R, A
Z T RG], AR NS R LT A R A R,

HERHISE: ZXERBETEREFHINHELN L (FRAMARSE
bR Efe EF T RES R EANEFIL) ; LFHRITCRiTH L
BB 5 Lk R ARAT 3R F B AEE;, XFLIRFHFELR
WEFAR, FATFAALEFSHFIARBTE.

XF ML FY, ERAARALEFRE LR
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