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Abstract
BACKGROUND: Electrical stimulation is a physical method that can be used to induce various cellular activities such as cell proliferation, differentiation, and
apoptosis. The induction of osteogenic differentiation of stem cells will be beneficial in the field of bone regeneration.
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OBJECTIVE: To observe whether micro-current field can promote the proliferation and osteogenic differentiation of human umbilical cord mesenchymal stem
cells.

METHODS: The fresh human umbilical cord tissue was cut to obtain umbilical cord mesenchymal stem cells, which were inoculated into a 6-well plate after
cell culture and passage to the third generation. After 24 hours, the cells were cultured under a stimulation of 0, 50, and 100 mV/mm micro-electric field, at a
frequency of 1 hour per day for 3 continuous days. The growth and morphological changes of human umbilical cord mesenchymal stem cells were observed by
a microscope. The cell proliferation was detected by CCK-8 assay and EdU staining. Alizarin red staining was used to detect the osteogenic differentiation ability

of cells. Western blot assay was used to determine the expression of ERK signal pathway proteins.

RESULTS AND CONCLUSION: (1) The optical density value and the number of proliferating cells in 50 and 100 mV/mm groups were significantly higher than
those of the unstimulated group (P < 0.05). (2) Human umbilical cord mesenchymal stem cells could be induced to differentiate into osteocytes before and
after micro-electric field stimulation, but the differentiation rate of 50 and 100 mV/mm groups was faster than that of unstimulated groups. (3) The protein
expression of p-ERK1/2 in the 50 and 100 mV/mm groups was higher than that in the unstimulated group, and significant difference was detected between the
100 mV/mm group and the unstimulated group (P < 0.05). (4) Micro-electric field can promote the proliferation of human umbilical cord mesenchymal stem
cells, and the mechanism may be achieved by promoting the phosphorylation of ERK.
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0 5|= Introduction

BT TR 78 )5 41 )i (human umbilical cord mesenchymal
stem cells, hucMSCs) J& — Ff M i 7 41 23 1 23 5 4 B HA ok
Hani, HABSRPEERE 1. e 1 3 R E BE
11, TR Z BT A AT 5SE . hueMSCs B A R I
IRCANY L€ SSON e S/ i i N =T IR NI (19730223
I A 2 2B A2 R 1) v 55 4 WA Es 77 DA B A A B ] R A
A, BhAh, BT IR S R RIA T, LR R A St .
W% T AR E 2N R 2, hucMSCs 78 20 434545 15 5 A4 41
TR AN Y HA G T R |5

753 hucMSCs B 7k, A F T8 I H A5, Xt
B IR RE A RSB RPE R AT R A B REEMN R
Xo HETHIFFA, (RfEFAlpLm B 1 0t ik R B0
el 3k, (HHAEMBIEIER, FHRBEM. Mg H T
RN DA B R P i ki, TR FELAS T T4 f i R A B
RlE,  FEAR A5G 77 hueMsSCs [ #2972 3F hucMSCs 73k
K HIEEAE ), 2 H TR AR M. FEIEOR LN
FI—MHTHESAMIEE. o4 TSP E S0 4
VLY, RN EEBN . TS, RS E5 THH.
ANFE VLUK G 9% B NS5 i, 0 T B TIUT 38 5% 9
BERANAIT AT 4. T EMZHERS Y. SRR
S, H BT DS e s T 24 AT B AN K e A B 1 R T R G B e
777 H BT T 2 15 AT A HE hueMSCs 3851 5 Bl
3k, MRS SCHRIRIE . ERK {5530 B 2 30 4F SR AJF 70 41 fifa 354
FE T TR TR R 22—, HHZAE 5 30 B fe 2 4
AR SR Mg s . P, % AT R F
RS SE, BIER FUMAIA X hueMSCs 38 58 A RCE 761
s, [RIR TR FL 15 S 1 hucMSCs 1958 5 ERK {5 58 %

1 ##}F155%E Materials and methods

11 &t BT S BEIR R AR hueMSCs, #2575
DRI hueMSCs R . 22 21 ) 504 14 EL IR F O 22 93 97

1.2 PR Ae SEIGT 2022 4F 7-12 AAETLIRAE R g e o
A SIS

1984 | PEARTIEHAR | 5528% | 551388 | 2024558

1.3 ##f

1.3.1 4iff SREGHTH hueMSCs T AE LI s 2 230y B s 7%
R, LI RRBNLI KRB ZR 72/ (RE S
2020161).

1.3.2  S2I6 R A 2 a-MEM 3% 77 & ( 35 [E Meilunbio
ANAE); H-EHER(PEFEMRAA ) cck-8 7 (4 H
Biosharp A ] ); M2 1L ( 3% Gibco A H] ); OriCell® AJH]
7T AR ORI & s ST RS
SR (EEI AN AR ); MIEEEFRAE (REER KA
Al ) BdURAAI & (FEEZRAF ) 2 IREE AR (3£ E
Bioteck ] ); NN ( 3£ E BD AF] ).

1.4 K7k

1.4.1 hucMSCs {13 B 53597 & iasnfsm s, EHE
FARSFE P IEFEE TSR, f£2h N ERBIEE
SRS, SRS TR AR 6 RS BRI A N BhER K, K5 Y
% 0.2 em® AT KR RL RN, K X B 41 41N Hess) S G /N B
FRIL, HE 2 2 AR 5 5 15% JiG 2R M5 1 a-MEM 15772,
N EE R R UG 7%, 3 d B — O e EE 9k, 9-12d
J& PR ABE WL g AL /N H ] A TEAR TR R 4t B H o e 4t
WA BCERIR, A KR A B 90%, B2 A ik,
FAIRBE A B TR 85 7%, SREE 148 hucMSCs, 4k 285
FEPHE . 5B 3-6 ARANM TR 856

ABEERRTEENERREE

ARz B Ut 2R

BERMAAEEFTEA: AU BT e iRk

HpmEE IR A a-MEM $5 57

AR RGP 4 15% 2R MG 1% 5 - 855

RS FRATE] - & 3d il 1k, 9-12d JE &R

AR : A A KB IR 3 90% I ALAR

KR : PERLLAINAL O Gy, %o JLnI Al 3 o i 4 AT I 17
gif: AR AR R W B2 IE CD29 (99.38%). CD105
(98.34%). CD73(99.24%), []1:3 % CD14 (0.87%). CD11b
(0.83%). CD45(0.49%)

PRI 2SRRI LI R A0 B 51 22 ikt (2020161)
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1.4.2 a4 AR hueMSCs RIBLE 2T Kl izl
BRI SRS 5 34X hueMSCs FH TR 40, 1) s 2 i &
T, B JE H LU R PRI & 4iH 30 min: 4fifkifiHi A CD105,
CD29. CD73. CD14. CD11b Fl CD45 Hifd, 4R )5 H LMk
GRAIME 2 O, BIMAZH0, 4 CHEE 30 min, 5522 MRk
GRUEM 2 Ik, et ERMMGE, fE 1h PSR EALRI.
143 WMEHESFEERALEEE B HAKSINE 3
£ hucMSCs, FHJREREEAT WAk, #EFR T 0.1% BH i 2 A L4
(6 FLEH, AR5l 18x10° MM, B Uit R F b8 % .
£ huecMSCs A K% FEIA £I] 50%-70% I, A Bl 175 5 04k
Bk, EiE S 3 lJE, FFERTEFREE, PBS I 3 i,
40 g/L % 5 FE R 25 3L 1] 5 41 B 40 min, MG AT S B4k,
FERAAM T Yt 5 min, PBS P28, T RGNS
THEOLIF I .

144 Wi S Ea ot w A KN
3 fX hucMSCs, i il i A7 W4k, B T 6 fLiR b, 4L
18x10° 4l fild, A AL AN 2 mL £ R B 4 £ 10% B 2 1f 3
1) a-MEM SE4 3 7R 0k, B TR sE, A4
KB EIAE] 100% B, ARG S SR FRE. H5 =00
Ja, FEWRPEEFREL, PBS Y3, 40 g/L £ 5 S i [
SEZNE 40 min, BIAHA O Jukl THEWR, =AM FRE
40 min, PBS ¥t ¥ 3 M, T BB N W & 4 A It
.

145 fHZREERE FEHEROHRIE T — Mg s E R
hucMSCs 25 8, 1%2% B =% 6 FLANALRE FEAR 262 e it T i o
W ERE TR A 2859710, TESkE TRFRIL L
J7 s RAEEFEFL I — XS AR, R AR Y TE AR AR
AR L A k. L AR S AR ) TR BB ) B S
FOTERE, LRSI IPAT BN E T REFRFLURE .. &5
SR80 F 0 4D L0 S B S 2, 45 Yo TR FEL A ) P B A O R BRI %
T A A A Ko TR AT (1) T R P e A [T, RREAS L
BT 2 AP LS, DT S 3 SR A e R e L A R
WA IR E . FTIA L G S AME RIS, RS
BRI E R A R . 2R AT T, e
R H 75% LBERIE 4 h, A PBS vk fe, T EAMT RS
IR RCKEE .

1.4.6 hucMSCs 7320 5403 40 fu kAL v 3 41: 0, 50,
100 mV/mm 4. 50, 100 mV/mm 4454 F 50, 100 mV/mm
RN, RO EER 1 h, [ERE 24 h I L G &
2:3d., OmV/mm HiENHE, HAEH.

1.4.7 CCK-8 VA MI4HfYE /7 5 3-6 £X hucMSCs #2701 H il
Wk E 6 fLikP, fEAL 20x10° MM, $59% 24 h SN 0,
50, 100 mV/mm T FIZ I, LRl 3 d, FIEEE RS,
TN JBREEAS 345 ) hueMSCs JHAL RSk, gifuit-$, M T
96 fLAR H1, FFAL 3000 MM, BANEFFRFE AR IE 24 hy
WH, TN CCK-8 &, BANEFFMNIE 2-4h, FIHE
B K 450 nm ARIROGFEAE .

1.4.8 EdU JLta ka4 s st ol BCES 3-6 4 hucMsCs,
B bpF R R E 6 FLAR B, AL 20x10° AN 4l l, KE IR
24 h JE 46N 0, 50, 100 mV/mm flFLI7 R, 3% 48 H )
B3de HIESERUE, A EdU Betilksn & 10 pmol/L EdU fx
it hueMsCs, B AR A IFE 2h, LM 2mL40g/L £
T % 2 J5 B 52 15 min, S0 TritonX-100 A% 30 min, JIA
Click Jz My, =il 2% 1F T #6507 & 30 min, I DAPI AT
et 15 min, el 6 FUACE T S AEE NI .

1.4.9 FHFLLYL AR T IR BUE hucMSCs B 710 g
71 WU 3-6 fX hucMSCs, #:8h T IS B 6 FLikH,
7L 20x10° N4Hf, 597 24 h 5, ¥ 6 FLIRTL Y e AR R A
W, IR B S e et 3R, AR SR i
I, RIBAR NEER 1 h, %43 d. RIEER)E, FER
HiRE IR, PBS YL 33, MM 40 g/L 2 5% P = F E 41 i
40 min, G MIANTE RL S Yo, =AM F Yt 5 min,
PBS ¥t 2 i, T RAMEE TS GBS NI,

1.4.10 Western blot ¥ l] ERK &5 [ #1& %5 3-6 /X hucMSCs
Behh s 6 FLART, fEAL 20x10° N4, $59% 24 h
JEHEHN 0, 50, 100 mV/mm {5k FEIZ T, SESEE 3 d, i
WEEHRIE, MNP, I TedR G XS LT 7890 2445,
BEJ5 4 °C, 13 000xg 550> 15 min, WGHL I 665 45 5711 EP
B, wJEMA 1/3 7R loading buffer {77, k¥R,
KB 10 min, 32 ARER, SRJE3HT SDS-PAGE HEfik il
UK, 350 mA fE i HL AR AU 2 h, ¥4 PVDF & T 5% Jiifig
Ay, SRR EEIREA 2 h, RS TR EITE, 4°C
i E — Pt W, —Hisr N ERK (1 1 1000), p-ERK (1 :
1000), B-actin (1 : 1000), ¥ HIEI—4i, TBST ¥k 3 1%,
SRIGIEZEIR TS5 =90 (1 © 2000) W& 1 h, & HEEGAO
W E & A RIEEL.

1.5 T EZUEGEAF O hucMSCs % E 4R @RIl
X hucMSCs % 71 5 GE I 52 ;- G5k HL 3% 1 KT hueMSCs
S IR .

1.6 SitF oM A sEieisrEHE 3k, A GraphPad Prism
9.0 FRAFHEAT BLHE /M, A s DL xts RoR. SRR E
T3 ZE4y TS ¢ BT i S M. P<0.05 A& FH &
EhE L.

2 Z58 Results

2.1 hucMSCs #93% A 5% 7 45 R 54X hueMSCs — it & 7
10-12 d M Jiff s AGUNELE BRI H, AT WLAH BT S 2 KA TE
W EE A K, T IR, WL 1AL 4 A Ik B 90%
B, B A0 A /N IR AT 85 R 71, 58 2 48 hucMSCs T
A, WE1B., lEiET3E, wRIOpOEREEMME, X
MO IR NS s g, WWE 1c. BlRiE S =
Ji, A O Qe BPHME, A HILRNAE TEEA—
Mt g, WE 1D, L 45 R4IR, hucMSCs B &%
[ 7 R A= 1 25 7 e 0 N 6 S T W B
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22 W] hucMSCs 1 % & i Ji CD73 (99.24%). CD29 (99.38%).
CD105 (98.34%), [ 3 ikHiJRA CD14 (0.87%). CD11b (0.83%).
CD45(0.49%), W& 1E. LA 455, F W ak Bh $2 B s AR
hucMSCs,

E CD11b CD14
g g 8
s g s
: A vosrg | 551 W ea0aex ) Isotype
g g g
B T i i i e i e
Fen e P2042%)
CD73 CD29
]
H ‘ ° ‘ H
5 5] ¢

10010 10t 10f b 07
PE-A

P200359) 8 PagBien
I H
8.
A

L T I T T
Pea

B B A s B A I 5% 2 21 H A FELIE H ) hueMISCs(x100); B 2y
35 2 /R hueMSCs JE & FFAIE (x40); C UM B HES A3 A RO Rt
(x200); D A RIE % S 401k 4 FM LT O Hethy (x200); E ¥ N4 i A Ak
I hueMSCs L b7 &5 T BRI

B 1 | ABFHEIFRETHA (hueMSCs) MtEHR5EE

Figure 1 | Culture and identification of human umbilical cord
mesenchymal stem cells

2.2 ARSI A R K AR S S v F R4
B 7% 6 FLARAS &, RIS ] LKA ) s BN Gl B 77 4
AR BB IR %A T B R E A 2, &
TR DAL 6 X L RVEA SR A, Al S 9% 6 fL
PR EE, BH Z A BT s iR, RIREREL . 6 FLIRIM
m PR EAZ BRI, AR CER X R
R PRI AEARRN A7 B, 38 3 % 6T ) A PR A AR R B B, 5%
R AR ) () AR I IOE (AN HER R T 6 MRE
() P PRI, T G FG o A ] — A P B 0 B, s e A
R, T ST PRI T 0 B 7 2 ) P LU K L
FETEE, ULE 2A. T H, DT G HAR R ik DL R Rk A LAk
RO AR EE M, A 2RI SR, IR T
HIEAE NI . R, F2EA AR 7 oA R 7
it 6 FLAR, Hff PR FE AR S8 AWV TE B IR B v, A SR T A I
EMREIRES, I BRI R B IR A, IR Il
EREIRE b, fEREH A E PR EASENIES, W
AL 6 FLANAES F20% HH 1) hueMSCs HEATH2 58 I B i, W
2B.

2.3 8T hucMSCs o Afetm i & @R F ikt ¥t 5
XTHRAAHLG, FHIATER 3 d J5, hucMSCs TS TG B A2 1L,
BRI, WE 3A. ik S i s 3 d 5
hucMSCs [f] 3% T 9t Ji 3% i5: CD73(98.01%). CD29(98.37%).
CD11b (1.76%). CD45(1.45%), VLE 3B, Ll I-455H5E0, #H
W/E R G hucMSCs 1588 B A5 4 4 B 25 AN 2 FRUAFE

1986 | PEARKTIZAR | 5528% | 5138 | 2024558

A

Pl A D R T 20 A 3 R e B 0 s R 8L B O LR 4l
WIRRENLAR, FFSUH: 1 ohEik, 12 AW, 11 8 EESHIR,
2 NEFRIR, 3 AWLER T, 4 NFRIRAT, S OAMIBEHIAR, 6 NHLUEAmA
Ez3u|

B2 | BRIBARSEERTFEBERREREE

Figure 2 | Schematic diagram of electric stimulation human umbilical cord
mesenchymal stem cell culture device
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Figure 3 | Effects of micro-electric field on morphology and surface
antigen expression of human umbilical cord mesenchymal stem cells

2.4 #WIHTIRE hucMSCs 7% H RAR#E3E78 K] CCK-8 1%
o WU Ak FL 7 SRR 4 RS 0, SR FH EdU Bty T Ak L 3
35 X hucMSCs 3958 {52 . CCK-8 45 SRR, il fi 37 il
3 dJ5, 50, 100 mV/mm ZE 20 (0 B AR S e TR
B, ErRrAEEMER X (P<0.05), WEA4A. EdU Gzl
RAWFFEAR TR S, WE 4B, C; 50, 100 mV/mm
JH I () A0 R 2 T 0 mV/mm 41, H 100 mV/mm 4
Y G GE TR B2 (P < 0.001). DL E&ERRE, Mg nigs
hucMSCs 1175 ) J R 3 36 5

C

nm) >
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Figure 4 | Effects of micro-electric field on viability and proliferation of

human umbilical cord mesenchymal stem cells
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2.5 B Hxt hucMSCs s B g A1 69350 N T MG
Yt hueMSCs BCE 2 AR IR R2 I, o 3% 20 e R B 50,
100 mV/mm A 3545 A JE 45 45 45 7= A4z, H 16 0 mv/mm 20 52
RO R a gy, WES. DL RER, M
)0l LA 25 92 51 hucMSCs 7 A6 IRk &, {2 33 hueMSCs B
.

5 | AT AR IE 7R T4
BERL B S RIE I (BRI E )
Figure 5 | Effect of micro-electric
field on osteogenic differentiation of
human umbilical cord mesenchymal
stem cells (alizarin red staining)
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2.6 HkW I AEO54R 5 ERK1/2 49 5EBR 1L Western blot £ il 25
R, KHERKL2 EHLWEZES, {050, 100 mV/mm
H p-ERK1/2 ) A % % 15 % i T 0 mV/mm,  H 100 mV/mm
HE5 0 mv/mm HILLE2ZFE B #EMR X (P<0.05), PLLg
RAe7R, I AT ReIE (2 1JF ERKL/2 [ BSR4k, HE AR 1
hucMSCs [¥I3E 4, ERK {55 53 % 75 it H 37 TS0 A1 a3t 200 i 2 4
TR EEEERH, WE 6.

)

A

-]

H20 E 37—
& & ® =
& & W = =
& =15 =
@* & o© = =2
S I 1.0 g
ey -0 5,
Q05 S
ERK1/2 [ - =] -42 kD 2 z
o0 5 o
-actin [ERRNS] 42 kD € & & & &
AT QA€ O ¢
DI NP '&Q&

Peld: B A Dy Western blot &l i L3 /6 F Al 5 ERK 8 % 28 1 (1R
B Ay ERK1/2 & [ 3RIA E # 4 M 45 s C 24 p-ERK1/2 3 [ 3R38 E & 40 i
45, °P<0.05

& 6 | e mx AR HIE 7 RT 4R+ ERK B AFRIEHIFMN

Figure 6 | Effects of micro-electric field on protein expression of ERK
pathway in human umbilical cord mesenchymal stem cells

3 i{tif Discussion

hucMSCs LA BRI AERE 1. 0 b fe JuFl B 3R FE B
775 TEFRA R 2 A 0 R L BTS¢ AR5 ) R o 755 hucMSCs
B R o oK B R T BT AR R T, 6 5 B e RE AR R
BT RHRMBMEIT BB E R EEMZ L. R F7
hucMSCs (i #E e, {23 hucMSCs 734 J i i L B e
A HT huecMSCs (1115 R B 64k, BT bL, R 701 i 3%
BWOR hucMSCs 386 58 & i 7 AL AE R, X hueMSCs (1) % 4L,
B EXRMFFANE . Z0F 7RI IR 7% H AR hueMsSCs,
W AR 7= 7 — P s A H T 40 ke B, A S e
W hueMSCs AL, B W EAF KM BB, §
IR FL T S HL 3% % hucMSCs 3 55 R4y A6 I 2 e, [T B 26 1
YA T B 3 15 5 1) hueMISCs 3 5 5 ERK {5 5 18 % 1)

KR,

TR R & T30t RS T, e
WU G Sy 305 /N i, ST O M TR« 4 28R
HERANETT A 7 H . LA TR HuriF £,
G SITEA A i FE P BB EE A O, un] LU
oy VAT WIS SRS s P IR IR R B A5
REVEZ A RE R, URTE IR B T AR Bl 1
Mo KREMFFRIESS, BT LA ERHNN. ME. Kk
U, BSALA B E ML MY, BITMETREN, £T
S M SR A A IR LAY B (RIT 7 d) S RS LS S A
PRl R AR R AE ] "7 A FAIE SEghRb bk o B 3 ]
DL VLG M A S B A 04k B FE e, R IR
TLIE B IRl FR 37 0 B8 4% 38 0 hueMSCs A iR vs . it
hucMSCs 458 . HF 7245 K 7R, 50 mV/mm F1 100 mV/mm 4H
TR A0 A K B B T R 4L, H 100 mV/mm £ hucMSCs
WO E OB R, R T A SEIE R B, 50 mV/mm Al
100 mV/mm AR5 A B, H BT e 2 B R H I B R
LG, RYFCEIAE A 220 hueMSCs 11 7 1Lfig
{2 0] DL R 32 & hueMSCs 2 A I B2, AT 42 E huecMSCs
DR

ZWFFEMER T A 3% 5% hucMSCs T 28 F1 T 41 it 35 1T 471
JRFIERI I, SERE, SXERAME, 50, 100 mV/mm
2H hucMSCs FIFEAS TC I ARk, ¥RERIE TR i br EX),
M HBREE SR B 4. DA ESS RAEW, MeEmiE I
AR hueMSCs [AE) R . A I FUARTE B IO
2 P A8 I TB) 78 IR T4 1 T 20 B A e v O ok
5H1 A0TSR I — 8.

L3 — i P 75 5 5P A B i R O 1 L B
Tk, HFE SR E 2 5 5 LS S 0 B RS A R,
U1 PI3K @ H%. ERK JEH%. MAPK @ 225 B2 i 55iiF 52,
HL 37 3 mT DA 3E ERK [ MR Ak, #1) ERK (1) 3807 fg $ H
HLI7 A S R A s 5 . DL AT TR, A R
A0 A b ERK @B A E EEAEH . ZF AL T S
il B4 5 hucMSCs 1 ERK 38 % & (4 1 R A 1B o, 45 R A,
S ZEL AT SR ) A ) ERKL/2 B A ERIA CHH B £ 5%, {H 50,
100 mV/mm £ p-ERK1/2 [P AHX} R IE ) TR BIB A, {H1S
TERZ, 100 mV/mm H 5 R M L 2= 58 B R L.
HET UL R R, R 5 m ERKL/2 1 A R Ak a3 1 e it
hucMSCs [BE5E . AZHIT TN & 2 AL NI R I T ERK
B IARA, T AR AE B 3V R SR ERK I 400 i) 751 Sk 41 il
ERK 15 & B A T 20 i 3 8 A8 4k, B3 e 37 e i3 hueMSCs
AR ) BARS F LA it — D IR .

o LRI, e I% AT DLE #E hueMSCs #8958, H ML AT
Ae 2 IR 3k ERK R AL S,  ELM I AN U T4 A i)
AWEEREYE, TR EE hueMSCs el 704k, 45 B o B Fa i A
R S AR R T B M, X PRI hucMSCs
HR s B A ETE
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EEREL: FRikith$ —E AR E 2R, EhEhEE—.
M TR, IR A R, IR e S

MRS LFabaEd F Y, ERMAMEALERE TRY R
AR R,

FFRENAERR: X2 — B AHGRIR I E, R4E Stk 4T 10
“EH - AW ALMAER - AR F XEF 407 FRR, ESEIAMELT,
AV AIEE ek B 69 K T RN B, AERY K, BT AT
TR PR FTES FHN AR, AT, k. RBEEIEZ K, A
Z T &5, AR ASIER L TIETA R AR,

WAREELE: S R AT kA A b S 33025 T L RRARSE AL T,

HERIISE: ZXFREEFEGREZNIAHTEER S (FAFLE
bR A EF R T RS L AIEFILY ; LT EmATRiT 4+
BB 5 kM R AT 3R X F B AEE;, XFZIRATHTER
WEFA, BATIPFBUAA X EHSHF LT .
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