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Abstract
BACKGROUND: Dental pulp stem cells are one of the stem cells with great potential in oral and maxillofacial tissue engineering. Compared with mesenchymal
stem cells, dental pulp stem cells have the advantages of convenient collection, less ethical problems and higher potential of proliferation and differentiation.
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Currently, except for biochemical factors, physical stimulation also plays a critical role in the osteogenic/odontogenic differentiation of dental pulp stem cells.
OBJECTIVE: To review the relevant physical factors and the possible signaling pathway affecting the osteogenic/odontogenic differentiation of dental pulp stem
cells to find the optimal induction conditions affecting their differentiation.

METHODS: PubMed and CNKI databases were searched for relevant articles using “dental pulp stem cells (DPSCs), osteogenesis differentiation, odontoblastic
differentiation, hypoxia, mechanical force, laser therapy, magnetic fields, microgravity” as English and Chinese search terms. Seventy-nine articles regarding
physical factors affecting osteogenic/odontogenic differentiation of dental pulp stem cells were selected for the review.

RESULTS AND CONCLUSION: (1) Direct or indirect physical signals in the microenvironment have shown broad application prospects in regulating the directed
differentiation of stem cells. Many related physical factors, for example, hypoxia, mechanical stimulation (dynamic hydrostatic pressure, mechanical tension,
shear force, etc.), laser, microgravity, and magnetic field, have positive influences on the osteogenic/odontogenic differentiation of dental pulp stem cells.
Owing to the complex mechanical environment of stomatognathic system, mechanical stimulation is a key physical factor in changing cellular environment

and is also a frontier in tissue engineering. It will provide new ideas for investigating the response of dental pulp stem cells to the mechanical environment in
the diagnosis and treatment of oral diseases. (2) Because this field is relatively “young”, the parameters of equipment have not been unified and the relevant
results are not consistent. The optimal induction parameters and conditions of related physical factors should be further explored and optimized. (3) Scaffold
material, one of the three elements of tissue engineering, plays a role in promoting the osteogenic/odontogenic differentiation of dental pulp stem cells, and
promotes the development of materials science and clinical technology. (4) The signaling pathways involve Notch, Wnt, MAPK, etc. The biological basis of
regulating the behavior of dental pulp stem cells is not clear. The specific mechanism will be further explored in the future to provide new ideas for dental pulp
regeneration and bone tissue engineering under the influence of physical factors.

Key words: dental pulp stem cell; osteogenic differentiation; odontogenic differentiation; physical factor; mechanical factor; signaling pathway; stem cell; tissue
engineering
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K12, Su9FE XHERRMA DT IRB| %
T FIFRRGTRIE S, AR F A A b vh —FF A
FRIMYGFT R EAFF T EHAE, BEFTHER
BRI F R GHILAR BT BL A o4, LT @mie
AT AR E—HRRR A LG0T MAAE BT
BrmER T AFEA, EILFRKR S AR RPIKE
JE S B A S 57 2t F BT tm I 64 38 3h o F ROM b &
SHAER, KRB —FFH R AR, LT AdET
W A A EAEOEAE R 64 fa i A 4 3R 3 dn # e T
min ey g I, Rim, TH —RHR ZAARALER,
T et AR R RMOR RS 09 RN £ B BE T R4
AR, FTERRK. HEREEFES, ML T
HF A KA I T AT E B A SR BAEIR R
RIB LG T AR AR AEMIAT, BEA LT E
ERAER T A RACFRE, TASHMe oA T
EANLE, EHMMGHREER T, K Tmige L&z
BB M5 R0 F T AL, KR Lmied ey o) ”,
i@t BALEEBRAL A Z BB AR, ARAR UL AL S R R
Bl & F& CRALEE ¥ 69— AL R, 3G A KR o i s,

Hmik = BEBRAE B 69T R, KR B AL 95 18 3L 38 e iE
BAIR Y 7 M RAL 40 0 AR BALE R AL 6 F3% 6 AL
e sERS, R E TR, E S A S TR,
Hrhmineie . . ATHFAMFHER, F =
M LRI AR T AR R4 P i & E C BLBRY 4R /
AT AT S, EH AR BRI R S, A A
RAI 4 Ifem® 69 K AR Lo ATt KRR T T #
IR | AT ARG 54, AR R AU ST 4 A i it iR
ERK1/2. JNK. ERK5 %@ MAPK #4 I 45 538 348, Y £ E B F
I AR R T a Fo & oA 1B e P TRPVL R —
A Ca™ B-FiliE, JAQIF P AR A I &L HE R
SF7T vA3E An TRPVL ¢4 7E M A= tm L i) Ca”* /K-F, b9k
F M TRPVL 47 %) F| FAAL 22 /5 4L 95 0 IR I & A L — A 4
ARE AR, TRPVL/Ca™ *T 46 & bR b =M E iHF 49
R P FRNETER., HEETRERE. KA
1A s REEACIE AR, AF ) —FP A ATiR 69 406 7 FHL,
A0 REARE AL R B T A R AR T VT A8, f24RF Ak
AR R A L RAERFH T Fih.

XFE ST et FHTF @i g /| m T AR o1t
B AT R P, Lk 3.

3 | Mt FFAET4BAA (DPSCs) B E / RS A R L HI SN

WhSLE /R Hi R WO Uivia s
RN RE
ZACCARA  DPSCs InGaAIP 30 mW, 0.5J/cm’, 1)/em? BB % R Ltk

Zix 1391 AL 1.0)/cm?®, 660 nm DPSCs 1%, %f DPSCs i

2015 b pab R Al

ANNA % U DPSCs k3% 140 mW, 21, R3O T DPSCs [ /

2017 i 4)/cm’, 660 nm JRA AR A SCHE A (ALP,
RUNX2 % BMP2)mRNA %
s 2

PINHEIRO"! DPSCs InGaAIP 20 mW, 660nm, 5J,  InGaAlp £L {4t ] LA

2018 oL 10, 200
BIDAR % ) DPSCs Ga-Al-As 200 mW, 10.5 J/cm?,

ik DPSCs [ Bl /b T
10.5 J/em’ FERL# T

2021 4% 810 nm ¥ DPSCs 144, {H ALP Ji&
ot PEREA
AMID %5 3 DPSCs Ga-Al-As 250 mW, 808 nm, 96 h Ji7 DPSCs 754 5%k
2022 QA 3)/em®, 125, 5)/cm?, {H, 3)/cm’ NIMRE R,
i 20s 28 d Jii ALP Jz OCN 25 i
AHIGIE K mRNA ik £
JIAQI %5 ¥ DPSCs LED With 2, 4, 6, 8, 10)/cm?, i figs 2 R34
2022 Wt 456 nm DPSCs i 7 /KP4 F+
JEFE, 1E 61/cm’ IS Ik 5%
/KT
X545 B DPSCs LED £L{% 2, 4, 6, 8, 10J/cm’, LED ZL{L M0k 4 REFR
2023 Wt 66.7 mW/cm’ 1N DPSCs i / 4 4%
igta

FVE: ALP NBRIEBERAE: InGaAIP LA ERIA; Ga-Al-As JyEXHTH; RUNX2 y
runt AHSCHE SR IA 1 2, BMP2 TR KB HR A 2; OCN Y45 3K; LED AAJE
W o

224 FEY WK EN—IAEMKR—HRETEEA Y
BRI, Bk B Aeh Y, SR TA
hEZRBAHARF EARER T @RS A RN SR,
ARy E 2@ AR E. AEFRRENE AT, ¥
A AAmiR ey A, ¥, UTZ A T KA
T NILST R, wHdE. BRRF., HELLAE KE
RARM B, KRG A KL AR G| F AR
SRR R T mp)a g, smAEL AR M. FA,
MR FHIHETF T KREHR, AR BGE. #5] FH/K.
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KEBIR LR, ABMAMRT T et s b ied E1K6
M, P RES] S AR R AR LT @i, X e
FI R BRI R G| 2R AL, ZIKFN EREMARET 5#
B TR B 18] ZUR Tt e 5 A e sh kAR, AT LB b
SbAR# miR-1260a ¥21%) HDAC7 #= COLAA2 34 3% i /5 Fudn %
AN Y, B 5 W AR BARSG AR A B AT R LAY,
Pk B39 - —Fr S fedE R B e, FANREWALE
VR T miRE, M dxtdm ek & E A AR R, kot
B3 7T VAR A AR T Ao b e e i YO F S T
KA FEG 3T T RT mIe e s | R I AR & e it
YR, BEGHEARA TR TR T —F3 09 K F %,
{fe 2 F&H O, FiEE. REN S £ A
FOCEARE H—F K,

BEHBAR AN EZABRE LR, Bk
FIAEI ST 46 5 A IEA %, B AT 6948 X AE A Aokl & oA w4
VT B omAl kB FIREA S A4z 5@ 4R T e e
W EMF DR, BEILF AR R BFE ), ARIKRZ
WA ER, BTSSR, BEHERIE FAR T AR R,
ERXREHERA T Na's Cf. K FEshik, TR,
AR 0GB A IS A, ARHET WAk SN T R . WU
% W B R I 3% 18 i iR 45 MAPK {2 538 34 ¥ 49 ERK
Fa INK & &) BEBRALAS5-18) R T amfed3gza, BT A455
FRERMPEEGETOEZRANE. TARRREH
B T fn 2- APB SRR BAF A #7691 LB A L Bl g 5
F oo tiAl AR R B4 B TR A ZARG ALY, #
B35 T AR AT RS e T R 4 iR 6 e IR E AR N 45 B T,
WE p38 MAPK /2 518 3%, T4 g4, RS T#M-Fa
feomfa g 7a 0, AT AR ta S ME S ERKL/2 TE 3G A,
AL AR AR X 45 R B T 49 mRNA R iR etk (R8T 6T 4m
e R L B ZHENG 5 B AR A A R s BT
YAP/TAZ 5.5 7 F#-F @t g | "RT AR @ ok, R
LE &G TR AL T YAP/TAZ 94 845, BT JLF £
FORFOHEN AR R B 3K e A0, AR St HOR K R
AE ) AL 69 B 50 5 IO am AR AR, T VAR AR 3t A 3%
FEFRIRIE ST P AL .

XFEBLT BT TR @mIe g | AT ARk
Hoh e R R B, LRk 4.

225 MEH WHEGENFIHENLHREEHNRAE
MK, EGIREREIREE T 2260 E /KT Hs k@
BENZ—, EWME DKL T RIEKRF % Rk ERT
eI L, LK 205, BAREFART A ER
Rk R R, T LA BIEFE M E N RET AR 0T
ML) B R EFUAR S Gyt ), ERAERE. &
W H|E R T mppsT A F RS F @ E kA P g
Fok, BRKEZREIERFITRE, T REEE &R,
H 2 FHE S EREARMRE A F XRIT R E 2T
FiafR3g s bt B, R TREZHK, BT HIRE
AR T BB N G AR TNE, Eae i
RN RS, B AT £ BARARRE, — R KA KA.
FRESEFRAT R F R A R, —RAIYEG AT
BEBTHEEDTE, UE S AEMMEH TisSn

1536 | PEARTZAR | 5529% | 578 | 2025538

4 | Hi3H FHET AR (DPSCs) BE / RF AR SL RSN

Wi /K 4l RS DiFpEE S

KA FA

HSU 45 Y DpCs 290 mT #fifds  ##ii%ES 3h )5, 4HIEAME S ERK1/2
2010 TEVERE N, RE A OGEE SR ) mRNA £

TR, A S Sl A 2

ZHENG %5 % DPSCs 1, 2, 4mT #ii 1 mT L% a ek T DPSCs S48 Fl i

2018 7] ¥ N
FHEPKY]  DPSCs 15 mT #iils Hpiis (F R R 7 DPSCs H8%, 7F TGF-B3
s 53] Hfti b B T B A R AR R A
2019
LEW %5 9 DPSCs 0.4 T #liids 0.4 T FHliidz il i 0 p38MAPK 15 53l %,
2019 {2k DPSCs H44H . IEAL IR A5 434k
EIFH% ™ DPSCs (355) mT #ifiils ALP iGiEISR, B LM%, Wik
2020 TE LR RE i DPSCs B 1
SAMIEI % ** DPSCs 0.5, 1mT M4 0.5, 1 mT HARMH B e DS I =
2020 HL T, DPSCs (13858 % M A7 %
20 min, 40 min,
7d
LIM %5 B9 ppscs ik B, 70 Hz fik 737 1 H] DPSCs 15 min,
2021 10 mT, 40, 60, ALP, RUNX2, DSPP. DMP-1 2k A i
70, 150 Hz HHIEHE R mRNA ek 48

ik ERKL/2 SR AME ST 1/2; TGF-B3 Jofefb B K T B3; p38 MAPK
9 p38 L2 R JFIHALER (IS T OM R s ALP YRR IEREFRME; RUNX2 O runt AH G HE
SKIAT 25 DSPP A AHEREE F; DMPL N AL ERA 1.

F T m IR E Ao g Ak, 1B it RNA S5 547 BB 4
it P4 in g RIA, 4 REIAKINT EHWEFK
RARE @R fe sk, BIOME D ERET D
T A ) R R T e 38 5A, e e b BT AR R R 4
A A R JE 4%, MAYER-WAGNER 5 ® % sl A Sk & A T
Fp w18 R T fmhe 6 sl B he, 2R BAKIR B Ak 3 3R
AE ) B 5T 3 S5k A ) 69 s cE AR g, T BT m ek A —F
A ARG R R F b, WRHKEANER T THT @i
AMFITAHGRE, AFTHRIRZRMLET ERAk &,
B I I Fhm AR H AL fm O AEAR 69 A K IR R
@i A EAE R, FSEREAMRENET M T @R
MMeFEF R ETEHEALER Y RGE—, LS AFS
X AAFE G R, FEHRFTEZNHRARNELIE
TOME HIRE, M E N AR R .

* T E /T Hra T 8T @m0 69 AuH| 77 5,
@B AL TIRENE, AARLRERZE NIRRT,
OAEIR R« A B BR B B RUNT 48 X 45 R A T
2F 10N AREFAHARGEZR Y, BFEFARE
FANRIEH AR G RAIE I, N ERKE AT
BeiB it B AL A E G 2/SMAD 12 5 il e 20 FAK/
ERK i@ B4 MK RUNT AR K45 KB F 2 ey Rk fmidid, #tm
#om G, 264 an e B Bt R A h| T m ek @ o4k, p38
MAPK & £ 84 3% Jm Fa AKT 7% 1 8 FEAR ST 48 F) 9 2R 5
H0#4Z 58 %69 330E ©°Y, Rho A-Rho it #5812 5 i %4 €4k
B AL A A E G H R A FEAR, el
FROGFTHE, FEAF TR —FRIAERIMEST
Rho A & & %k /K-F T, Rho i Bhe £k 1k, AF/
A ASTAR KA 69 mRNA KR Y, RFAEIKE 7
T fgi8 1L 4% Rho A-Rho B3 5 i@ 5447 4] F BT 4m e ef
AL, FINOH R AR, B E LS T T @it
b h R ERM A LB EG X Z, LU F PR A
IR E /T a4 AR Sirtl 23X TR, 4] fsieg
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1o, A 18 KR T mpe BB o A; R Sirtd 83k )
G 35 B2 EAf Sirtl ¢y Rk B, BALEEBRAL BT fm L hY Ak,
BRI E., E AT B A E 26915 53l
35 R4 TF Aty e, fe KERE DT 24T mis
i E XK, ﬁ%%’?'lmf/fiﬁ)’]ﬂ‘)%k}ﬂjﬁé/]gﬂgﬂ 42
M AR B AT ARG B AL, A ol Bt —F I 9 A Sk
F T Hoh T miemiveg BARVE LA, H FHT @i
AR 69 Z AR AL, H B A EF 6 KRB IRAE 0
H A2,

XEBLTHE NS FRT wie s | mF AT
”ftf%"@é’]ﬁﬁ%x&}?{ [62, 64—67]’ Jrlﬁ 5.

£5 | WMEHXFEET A (DPSCs) BB / BRI AR AR

Ik /R A B 4 5
"l W
B PRI ALK 2 B KA ST AN R AL,

2007 OB G, 17 d SRR MM, 4k R IR AR R

i S TR, WA 2R

B

4 DPSCs 4240 T PLGA S04, UM 358 T ALP 351 1]
24 h JE R GRE S FREERIYS RIS, A R,
IS AT S BRI PR ] DPSCs 7£
PLGA 2 L1t

BIURE ST, RhoA & ik

PRI ) DPSCs
2013

A% % DPSCs ¥ DPSCs $:Fh-T- PLGA 24,

2016 TR R ATl KR, Rho SRR IASZ
GiAes S0, BEAE DPSCs B fL Ak

HE 25 DPSCs e Ak 7% KRG PRGN SMG W] Ail T & £ T

2016 #Jy, WEFEIHAT PLGA S48 145 PLGA S 4 DPSCs 147
|- DPSCs 1%, Fibt. LA Sy, M4 DPSCs (4 itk
P2 M B2 ) 5 TR RIS B

N DPSCs /5 DPSCs #374  PLGA 3728, {4 38 R LA 3k

2017 RV RS R AT il DPSCs 744 A 1 4 B S IRk

S, AN - PLGA £ 5
AR LT 4 M
GO T RIS

ik ALPONTRIERERRAE: PLGA NIRILIR - 2RIk LRI I Rho )R T 22 2% -
SRR, AN AR AN R B 3 02 B s R R T

23 HiWRARXREXESEE LT EhERE
SN, VEAEB IR =R X —8) L EMH AR
AR R EZ—. HERZTAFTTALENERD T@lk,
AT AE Bh A KM A ORI sk, XERMAS
Fimpoz “EIE” 5§ “HF” M KXER, BEOIE
AR BT TAE A mit eyt B, MRV ALEY
T min e A Mk, dotmag3ia . A Fa L,
B —F R E AR [ B BRRRE . JBdMEMMEF
EZHEEHLHamILgiT A, EIk DNA 4K 454
A —#Fif it DNA 3 &R o9 A w9 m ik = 2 S AR5
M1 DNA 20 KA, BA R ARG A WA St R 4 A8
M, ZHOU 5 ™ 2R 50 & PR, w9 @ik DNA 4 K 25 A 4E o —
3R 49 3D DNA 2K AT, TF H Ak 424X 7] 69 44 80 Bp
THANF T e, @it L9852 $ 49 Notch 13 5@ 3%
ERRE [ ART AT AAR E B (do kb B B B fo B 45
%% )mRNA & @ 09 &R GA, S EPCHE T 88T fa iR 638 28 Ae
RAE | BT R, BRABEERGZTRFTHOLIEL
MRS, FRAEBER B X REA RIT6) A AR BN B A
M, 5 AMRE GRS, ALSHEMARY 4 U0 Br5 & 3044
Kb B - R BABER B LR RFR G @m0 w5
BREEE M, fedb £ 2R EIEIRG0 T BT an R 6h 38 7A Ao kB

st

AL CHANG 55 "W AR 4 R AU, R4t
#M FARR T Aok By @ AR T BT dm SO AL AL B X AEAE
B, HP RS e U R a T A B Rit, mE AT
Ak AbiEAE, XS ERAZTA TERTARBA
8 A MR A RAE T Dk, F—a) LR AL
AT ER LA X RMAGRR, AREIA AR L
RMMBAT SR WRIAER, TR L AR L AR M5,
RSB 42 B BIG BB 4 A0 A, ERBMBGE I AR
BT R RS @A TR R AT T,

FRTF @I B [ RT AR A % A4 58
B AL, e E TIE L A R AT [ R T A
AR FEFZR T kRSt myra Lo, RT A%
P2 R & ¥ 42 5] 49 Notch, Wnt & MAPK % £ &4z i@ %
I, A S A HAAE 5826955, Hedgehog (hh) 155
W EA EGERT, WA H IR T 6 XA
AFz—, BALBENTHRART @IRe & EZH A
IMFETaHEEEEZMAECT, ZETERIZOE
3R M, o %] & Sonic Hedgehog(shh), Indian Hedgehog
(ihh) #= Desert Hedgehog (dhh), - shh &ik4Rxt iz,
5F FUARTAEOLE EWAAL., hhZa 5 LeEz
4K Patched 1 44, MRMRT xF 7 RIZJEEZ G ¢9a74]), #m
BEEF R T Gli £k, N~FmieF hh fe B o946 3 77,
K BFRAEE shh 42538 54T VAR 1T LA AR CE 4 i B 45 4 .

BB, | AR FANE B F R ARG BB mie s
A7 MA ZE U g ) s shhAZ S sk e, AT RET

MACYIGIA R F I o, ARE [ AT AR XK B e &
KB EE M, BARIBTT shh iz T BREATHT @i
Wt Fe i H | BT AR oo b R ABARARAE R . R TFiX
— &I, Tht—FARA ZEFEAEEA T shh125:@
R4 BT e ey AR T AUH], RS TR A A AR
WA E . TR 5 Z ) T 4e 45 /2 % LI %, KORNSUTH-
ISOPON 4 7' % 3N, Notch i ¥4 F= 3 22 #1 Wnt 43 5 i@ %4 /£
AT MT mie s F | BT ARtttz G FHRINE,
Notch 12 538 34 v il & A F 8T @I eg sF / s T AR o
1%, P23t Wnt2B #= Wnt5A 49 &k, 427 Wnt 13 5834+
#& A5 Notch i3855 69 B [ RT AR o040, 2% 2t
— B R RIESE . ZHONG 5 " AR5 R OA f2 KR 1F T
Wnt4 =T 4838 i %570 INK 15 53854, A543 F T @i
BRI | RE ey A2, B INEA AR AR EVL i@ adigE
INK 42 538 AT 3 F 88T e sl | R T Aok, Ak
WAL RN BRBRE M . I AL AL BT [ R T AR
e R AR ARG 5 . B ERAERTT @
LR BRIE TR S AR, LA AR AU GRAFT R,
AEAEL G BRI ARLI, HTHBERET —AFH
) ¥e.5

3 {74 Discussion

3.1 A ATEZITARN AT 54T
WRIRAT AR, TR ALY, AR R K AYIGIAAE /A &
S t, AT MA AR TR TRARBET
RIFeGmie kR, AENAREIEEY TAMKFAZR
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xtHIG T ALEE ) B9 B, TS SRR A AR R AR
% 5 R I B 3 8] 3 69 4 B R T VAL R A B T
BT M ey 3G i ok, RAEMNF R EF LA e £ 5.
FE R DR R AR FAF L, 2R AT I
ta o he T ke BRI, N F. BHBIFIERM XD
1% 5 XA i A 8 S AR 14 B dm oA Mt m R Fe R R
HERBAMTHARLLFE, LR TIHEIN AT EE
B, XTHEAKGMXARERGE—. L2 RO
AN L B A 5] R A TR KRR, MR
FAIREHBARE 6T PR, #ARILE 4 22 5 A
& AR R F g T, R R LR & G AT R 3 R
YR T I T me)aid, FRELSERE, Hift
— TR R IG I7 AT IIRIE

3.2 {FEGRXBIFHAMREWSR R eWERLF
FIMTmisgiionE s moiRFERNEE, 2
MAH FHE 4R E T T @ g [ /T
ARt Tk, sk T BIKE. A F.
R BE D) BOR RS A K A B T T T iR /
BRI AR Zoa o 5 BRI kiE, EE&RLETRHE
P B BAGAR KA T B 5K, A e B0 AR IR 3 5%
3.3 FRBVEBIRME RAXETWFER YRR LT M
F @l T [ BRI AR AN 8ok, fest F 1L 24K
PP AR, LR TRLEREHAFESL, BT
TR ELRM. REABR MR RRE, XHEEE A
R B AT KRG —1-E, ZEEFTH B LRA A
EHRAERIRALTRRELABAT AL —FEA, B
WU ER AR, R4 LR M T T @
Jo8 BB | AR F R ACSF 7, BARAE R AU A it
—

3.4 ANEERN XFHEERTHFTHMT@miesE /
BT AR oA 4 B2 1R 69 3E B A SR B e B A AL
%], VABAE X A3 B & 1 69 YR AE R A1 5@ sk A 0 %
HKINF, AMEREZRKTOTHRAAABRE AR T4
B8 R R RAR T F A HT G FE, VAR F AT LT ok
LR TG R 5K 3R

3.5 IRBESEXIARKIVRIN T T mfote h—H B A
S bbb i, RO EME TAR T EE AT
min, H %o ) LELRARE RT AR L aeed

F T @I T vA®) AR RO T AR A e w44k, 42
H T dm it —F o h dk tm i if Boeg KR AR, 43
518 F A B AR AR AL S R E M, B T AR
A FHRO GRS, HERELIHH Lo T2
BEZ—, wiKEFRBET T8 T mioiofTat g Aidt—F
Ak, AT AR b F A RIE KR AR A it F
BT 2m i 0 32 e AT 5 B & AMEAF S — F3K3F, it
BE T 20 4T B fo Ao i2 ) ) F 42§, B TR R E il 5K
P H BB IR T AR e, dtd R T AR R
st B T RER AR BT A% P B E T MG 1S
AAEEEN, b EB TEY FIREARYBAR L
TENE L. Ok, BEGRME N FI L RAK M
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KARL i BRI ARY B XRE AR NEREGET
AR, AREFZFRE I NS HAEGNERES T
BT a6 L RAE T F a9 A, IR R E T AN
WEe. Fhhe. WA N R E ) T ABEER T I T ek,
BTGB A WAL, BTk RGE R LR AR
s AL,

BIL X F AR, RMAT BERE B AT
A S RE NN LEF YRR E5T T T @
Je 6 PG IA AL AR RAE R, A2 & T R A& RH
M, BEARERG—, RAERBITEA F PR
BREWHE, LERERGEABRE. F54FREX
&5 % AH AR TSR A, 48 RXAARIEZ A 0iE
M TR, RREZHR—FNOTFEE, HhiLFfF) 48
(X G EEEANE, Rk, iTehER AT 8T
L JLRE | PR T AR A8 B e, RAA T R R & A
RS, A AT EIAFG R, RS0\, &
A B ikde 4 2 AE 54 T m I 6h o T A 4 FAE BB A
HRREFEA T T ENE L.

Bt RfFIRREI A R RERIR AL FHRE FATHE S NLA
8h.

{EETREN: ZFRE R T A, FhEERETH TR L,
E FIEA RS FAL.

FEAHZE: LT ELEY, ARAAR X FHETETR
A A R

FERGRENARR: X2 — B AHGRIR L E, R4E (Frifdk T T )
“E 4 - B AR - AR 7 KEF 4.07 Kk, ESEIANELT,
AAFRAAAE B LM B 8 R T R XA S %, ALY &, R ASHE
TR P . T #N. i, 3T, k. RBBEEZ K, A
Z 3T EG], PRI ASIE R AT AR IR,

BEAREELL: 3 AT ke 4 5 30 B T LRSS A,

HARHSE: ZXFREETEFREZHANHBER S (RAAERF%
FENMAREHIEY (PRISMA 36 ); S AT €2 18+ Ak R B) 57 kA
AAMITIAXFABRADEE;, XFLDRATINF FXREFE, FITHE
BAA X FHEHFLABTE.
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