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Abstract

BACKGROUND: Bone formation is the process by which osteoblasts synthesize and secrete osteoid and promote its mineralization, which generally involves
mechanical signal transduction. Osteoblasts are primarily regulated by mechanical factors such as gravity, compressive stress, tensile stress, fluid shear stress,
and hydrostatic pressure in vivo, and different mechanical stimuli modulate the proliferation, differentiation, and apoptosis of osteoblasts through various
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mechanisms, including hormones, cytoskeletal proteins, and microRNAs. By clarifying the effects of biomechanical forces on osteoblasts, it provides ideas and a
reference basis for the treatment of osteometabolic diseases involving osteoblasts.

OBJECTIVE: To review the effects of different biomechanical forces on the biological characteristics of osteoblasts.

METHODS: We conducted a literature search using PubMed, Web of Science, FMRS, CNKI, and WanFang databases for relevant publications published from
2000 to 2023, covering basic research and tissue engineering studies related to the effects of biomechanical forces on osteoblasts. Ultimately, a total of 70

articles were reviewed.

RESULTS AND CONCLUSION: Different biomechanical forces have an impact on the biological characteristics of osteoblasts, including proliferation,
differentiation, and apoptosis, and these effects are dependent on the intensity and duration of the applied force. Specifically, the effects are as follows:

(1) Under microgravity conditions, osteoblast proliferation and differentiation are inhibited, resulting in a decrease in bone density and the development of
osteoporosis. (2) Compared to microgravity, hypergravity has a promoting effect on osteoblast proliferation. (3) The effects of compressive stress on osteoblasts
are dependent on the loading intensity and time. Appropriate compressive stress can promote osteoblast proliferation and differentiation, which is beneficial
for bone tissue formation and repair, while excessive compressive stress can cause osteoblast apoptosis and bone tissue destruction. (4) The biological effects
of different types of tensile stress on osteoblasts differ. Studies have shown that a strain rate within the range of 0-12% has a promoting effect on osteoblast
proliferation. (5) Fluid shear stress can promote osteoblast proliferation and differentiation and enhance the bone-inducing effect of biomaterials. (6) Static
hydrostatic pressure can affect the biological behavior of osteoblasts, including proliferation, differentiation, and apoptosis, and these effects are closely

related to the time and intensity of the pressure. Understanding the effects of different biomechanical forces on osteoblasts is of great significance for a deeper

understanding of bone growth and maintenance mechanisms.
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HERAEMBFEMR, ok, 8. ATH, XEHFHAEFTHRiTEF
HEFZHEA Y. RE @I A3 SAE. @R T4
FAHR G Hh P REREFR, FFRARKNAEY AR RE
Mg A AR 2 X TR HR, B AT T IRANHTS
it

AW ) FR— VR R ) #AT LR Ao T M3 oa e
FH, ERBEAEY, RTWRREHTRAEAG IS LR Z -1,
AR R E REmNE A, oS asttBlExEFX, A
FERF MG IIIE . SRR T F AR A F R B R, 3
WE LK. BARER, A FRT vl & m iR % 5,
Bl et oF . BAERMBIE RS, @R FA5 58 mie
WA S, Bt—FE Wnt/B-catenin, 4% B F kB ZKigE BT Bk /
BT BMEZARRT /[ BBEEET RO FETiER, Fidid—27)
BEAR R K ARAR AR 0, sesl, SRR R B I T A A 4t
A EEGHR, Bldo, ©IT AL RE WA S YRR R, A
JOSP IR 4G oA D], B B e At iy . BB B
M RABKIGR, MEIEE S BRI AP RARIT I A Fe KR
NN AW N FAER Bt s E mIIG I A BT S A A e B
RARBAT N BRI,

1 ERFN755E Data and methods

1.1 FRRR

111 #k ABM LN H—1E& T 2023 4 3 A ATk £,
1.1.2 R XBkarrk Lok & AT TR % 2000-2023 4,

1.1.3 # %k #4% % PubMed. Web of Science. FMRS. ¥ EH 42 M & 7 7
A

114 #&i7 P IR E G A, AR, AT I, AR
B, FXA %794 “osteoblasts, biological traits, gravity, comtensile,
fluid shear stress, hydrostatic” .

115 Mk XBRER BRBRE, &k, BIF, RblRE, BESNE.
116 FIbkEA R#TFIthk.
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1.1.8 #ELkE FLLMK 723 5,
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#1 osteoblasts [Title/Abstract] #1RNE A
#2 biological traits [Title/Abstract] #2 BRI 3%
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#5 compressive [Title/Abstract] #5#1in f5 4%
#6 tensile [Title/Abstract] #6 #2 in (544
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PANIAREG AT B FRE b, 8T 5 ik S fe i B AT Rk HER
PRXLBRE LR, ARAETARGG IR, KB HNT LK
270 BTk, EP PRk 25, RBRTFERRT F 445 %
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2.1 HEINMBEEOEN AMENRET, RE@29R0
EFFEABN, A F—AEHEA IR T, I T, AWK ES
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T A @R G 0 R, AR F AR AL & 16 0 — A F 2 HK,
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LR B AR B A R, B M ARR BRI, R el R4
MEFIG, BHARAEES 2. | BIRRABEEEREE LY T IE,
I BB G LG 3G A A% B k). ) B I A e A AR AR B 4m i b
B E H AR, AR ERBE 0 E M T A B M. MORABITO & " 2 %
K, #HE LB ERBER Y hmIL, ME AT @it f4b
KA, T ERRLFA, KmisF R IR K A, LI RE @
AT, A A R E iz, XU F VB R LM E St
WP e E R A TR T RE MIC) AR, RE D BARE @i
NE G E, LIS E G kLA Smad F @ #9453 e, Af
WE T EHERAES 25 FF 0 RT mas.

VA EFRRLER R, WME ARSI T RE @ity i 214, X4
FHEEREEEG TR, S TRPERE T TG FMRA, ARFEZ
KIPENRRREDYARE, IR FRERGAG B0 E " B, §
B R IAR L 69 TR A i 7 AR VA Y IR B R R
22 BEHANBBMENEM BT HRE A, BEHELR—AFTL
MG B F, KE N FREHHRTE FREKEF 19 T He9RE, €M
MR MM RE]., BREARSTRRET Lg TAHRKRE, 4o
R AT ATR RRAL T LWENFAZ RS EHRSE, 5HE N8
v, BRENTRATRE WL E AR H., CHAEAYN, BETE
JERE NIRBE T 0 RE e T A3 Ao & U9, 5 BLAT Bh F TR B R A
B, T2 E A RE @R T 0, A BTt 47697 £ KAk R
B E, RIS G PR, MIWAF P R R, BE S
BRI B AT I IR E B2 ASF 9B S T ) RO E i A& MC3T3-EL 49
¥k, ZHOU 5 PV AR A, B e EF 209 MR EARET, BE
H T fe i i 38 Ao dm it 64 By )L SEFY, BB Runt A8 A 45 B T 2 w9 Rk
M3 An R AR AR B AR B Gt Rk, Bk, KAWAO & P 4y B
RAEI, L REET 39498 E HIABEA, Wnt/B-catenin 15 T i@ I &
9 f ©) 9842 B F ( 4o Dickkopf WNT 43 518 544941 7| 2) 44 &A% 5|47 4],
[ 2 AR s SR m 69 SR B B B S A AU . XA R,
A2 F AT vAiR it # vl Wint/B-catenin 43 518 34k 3 vh AR 4m R GG S BE

Fivh, BENRIET, @FRE @IEEZF| A L T 3E e,
B Sb T AR 3 A% 4B L8938 T A oAk, B B ARRRAE R . AR AR A
B ULLR TAZFa T SRR 0996 5 IR T 04 Db Fo g ik, thde T AR IR E
APARRHF TR FAFGEL, (22, BARE ARG L AR ZE
PAFR GRS, FRE—F AT A, ARZJPERG TR
bk, AR BAFH R TR AR TARAE IR R EE T
2.3 ENARRSMIENSEIG /5L A R 4556 T 3 R % LS PARE
Ao JERL ) FALREOBAL BB A R AIG 3R B, LA o B e
AW FAFE, BRI A, R I RE w6 F e % B A B A 4
AT 18] 69 &5 vh, BN 89 R ) I AR n a3 s Ae oAb, (248 F 6 R
F M) 340 BB m g 3G T e oAk P70, Bal, R R ) 44 B AR Bk
R AN FATAHGERRE, EHEE AT LA 4
f6G 3G I Fa o AY,, KB IR 69 E B2 A7 W) VT 68 -9 BORF 4 I 6 B T A= T g
T, Bk, st FRRAREAIGED, RE @6 E WS R 4
DR FAE, XA BRI S F B IR 0906 77 - T T E 49 ik e
g goat . SHEN 5 P #t 47 T — 3R 42t MC3T3-E1 48 it 4d 3D 32/ 52
B, ¥mpEFO0, 1, 2, 3, 4f5g/em’ YEFE AT, HIERT RE
TR ) TR fE DAk ot SREY, EEALSg/em’ AR
x4 E H A A R4 Fm; S A h 2 glem’ BY, ARE ML R K
PA ISR, KRk R A AR 2 glem’ B, RE AL E KRR
t— P ag3gaR, X RRTT RN AN ARE @R Frn B — &
&4 FIMA R . YONG 5 7 350 & I JE 5 A1 7T vA 5% B-catenin F= 4 2L B
EACR G MEEE 5B, B LR EE ORI T SRR AT
# B-catenin #E, EEENER T, LFRENE G S B-catenin
£ 5 BHAA AT ). CHEN 5 ™ 4 5F % R, JGIR/E A A T
VA% it Wnt/B-catenin 13 5 i@ 54T BB -1k, FH ELabAe a9 /R 7 B ] A=
AT RE A R E R, s, e 0.5 MPa & ) TAEA
6 h G &) B oAl £ LB R A KB R 5%, A, 1MPady/EHstF
RRE MR EG SACER TA R, BCKET I 69 R A WA ARCE AL A
R @ ea, FIA, SOMEMURA 5 1 6q a5 K I, FEAEIRE L A 69 1E

T, EAEFT RE@ieE Z454:5 %G 1(glucose transporters type 1,
Glutl) 493 7E 7474 T NAD- AR #i P & LB LEE Sirtuin-1(NAD-dependent
deacetylase sirtuin-1, SIRT1) #97& 1, Mfn 52 E 482 F Runt 48 % 4%
EKAF 289 LA, XRTEEEAER T, RE@ie s Glutl/
SIRT1/Runt #8 % 4+ % B F 2 15 5@ %4 %. INOUE 5 * 9 s 0 3kid 7
BERE Mt Rk EIRAEFRAEE B Y, £/E R TilitiEs ATP
HEAk A LA R e AR P2XT YRR, AT AT R ARE M ie iy . XU
% U gk A R IR 4R 2 F) (0.5 Hz, 4 000 pstrain) &AEIZ A4 1 71,
SRR G LA AT A0 MR ) R B, R IZ A R A T v GB aEE
%A F kB 13 5 i@ 384Tt B-catenin &9 fE, KA HURINARE 1L, LU
&0 2 m 5 XU & B AR R th e B Xt R I HAT R, A ILE
JL 77 =T oA TF B o AL Hp ) b A AE 4 0 RNA 69 Rk, M 18] 4834 7% 42 )
T kBAZ 5l 5%, pHlRE oM. B, SEN F e L0, fE L
BRF, TARE RCE AR R A 6 R T R A3 R A K S e B T 3A
849 F A RALH RF K.

BRI, ERRAMHFHAT, EEAR—ANEFTEZGRE.
— RAZJE YRR ) T ARARE G0 IE T . VA BUE BT AR, AT
2B R R AL B BARR Bovh . R, i AGE ) N Ast B s BT A
@mHoh. Bk, EFBAXEBGARLAETT, BRESHEELN
BB el M S &, AR RS F AR, BRI, BHERHGRE
Fe b 7] AL LB LR TAEA R R T P ERAR T X —, ARER
it — W IRANFF IR B ) 5 R BRG], AR R E A it gk
RFBERFIAT YRR A AEH], i BT RGP A KB AR,

2.4 RIMBRNAIXREMIBAVEING  Jiib 5 A 2 48 a0 i8R Z 69 9h F 4 dh
VER . FAb B F) 5 B 0 6 RS e Bk TR A 69 Koy, iE B 69 d5Ah i )
TR AR MR 3E T . LA B R AR, AR At e A ) gk
LI ERE I ARE A B YU S PR BF R AL, & SR AR AR
TAFFRE IR T, ool FRR A B IEE G A AARILAR 5549 A%
R T A RIPAER . AR R, AAERTEET, AR
Aoy 5% B R R A SR M . Lk, Flexcell 324b A 4 2
ATFHR ST, AR ARG T @ T B e £, TEegfdkF
st F ey k. B T8 A R AR AR B S 7 m AT R A
TREHn. FREREY, RESCE T o) LEARERRT LX)
T 18% e K & ghAl, BERAEK I, ARCE IR I 0-12% Y
RETRIRM, & E R R AT AI 0 P XIAO
5 PV 3E R F mie i T IR R AT (10% 1P K F, 05 Hz) B, K
MALIME T T B 1/2 Aol 54054 dE RORE B T 3 MURKME, X
B EATHE T RE AR R AR A AL 89 R GA A B T e k. Rt

GONG % "V 250 & S aAb j1 A4 F s i is, TR dtis 5465
Fobb FgOE R F 3 69 RS G, BmltEt R anitsd 51k, DANCIU & Y
B RAR & T HARSAD AL HE ARE 40 e oAk o 8 T 04 F- 38 5%, 12 3L,
Fdb T FEORE MmN Ca™* #ybeik It 5, FARLE ARG BLILES L Bl 54
B BEER AL, A B AT el Ak AR B T . 4R ZENG S Y e AR R P KL,
JE BV S AR R SRR S ME B G B B/ AL E e R R ek G [ Aa
IR S6 BAE 5B I, MG IR RE mIBAFE MG-63 e ft e Kok, £
Wi E, AP AT m E BRI AL, 4% 5 FLBR P oA B3 5% ATP K
SR @RI, WANG 5 " BF5 & 3L, Jdb H) T B F AT MG-63
mWIe P R AR K AR E A R K, QIEBMEREE. FHUALA
@ 2. [RRRES. F4HFEAf Runt A8 R4EKEF 2, soh, Huds
R 5| RH LT 0 FEE G BB BT B AR A LA
AL 6938 A,

s ERT, ST B A A . Bafe S @ et
At AR Gm I8 of B LA R 4 %ok, Bk, EFFR ARG T R R KR
A, FHBEOH I AL, RH. TaFEE, MMEIIFRT
FRB mFRL e B, AN bl Bk B A F AT 06 T 5 R ARG 455
2.5 RAEINXNRESMIBINFIN AR T R —F AR K, E e
Fosl AR R BB R A 5 AL, B AT B A& AE A §I AT ( CLIEAUAR T AT
AUR SR . o EAR B IR ) F R RIARARIAS), AR IR - 78
DN R, EA QIR0 ) R 8 EF AR Y, SRR
Tt — i FRE @AY ) F AR A R LELF Y IR AR
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) 7 3t AR A B MG-63 4a L 2 38 78w 5 A SEM B R A R oh e BE R F
LI, [ 1.6 PakI AT AT, A [ Bikg @R358 E SO A4
FIAAARMRS . AR Y0 ) sk o 3G 5 B BT Bk A BB 09 KA
% R B A FARET B0 /) KT A B S B 1) 64 B 2 R ORL B4R .
JIN 5 W38 3 P ATHORE 49 RS B A AR IR KA (pulsating fluid
flow) F4E A F ARE i, WRE| e 2. miein R & fa kAR K 4 9
RRA, FHARKEOREMEGLRfEaLEItG. RIS,
FRT A FF AR REGBRE, FRAEZTRMAERL AT, KM
Hoh m 64 3G T A AL . AR W A B R R R R e
515 53 S5 S B iR A, DING & Y aF 5 & I, EALA) T- aai
AZ AT LAEH IR AR T IRAR ST W0 ) 5300 e e SME 5 R T B 5
BEEAL, AFARUERE mAIE . B oL, ZHANG F PV 44 AR R, A
I AR T RCE )G e s E 598 P kB 5 89 7R 4E Kruppel
HEF 469Kk, SRR E R T mIIgA. £ WANG 5 Y e &,
AT E I MC3T3-E1 ta e 255 F 1.2 Pa 9 R T 0 A SR B %, & 4
4: 3% 30, 60, 90 min B, K44 3F %45 RNA 47488 E AR 189 kA K
B R AR H . K4k dE %0 RNA 2R REER BRI AL 1 ST A 45 A s
RNA34a % EE R AT 4 e KB T 24k 16 Rak, ARt B it s,
FF B AR aa e A E A RIAE R . SRk, AT R A e B dRUS
Fi, RARAET KEOSRMA IR, B, AWt HE KT
HEF G RE AT LIEE F B4R P, SALERNO 5 P #14E 7 —FF 5
EBR B XR, CR—AEATHEEBREGID IR, EHLAKRETS
JEARALA A, AR T B ABER B X R T IH B AKX &84,
HHR T EHESADEEEMH T RE @K SfEhFa il 1K
W, BB R X IR AR 0 AR T AR AL B 55

B2, RO A—Fr E AN FRER, ERE @it
R P AR EEEA. AR, ARG 0T A R E i ey 38 IA
Fastl, X5FULLGT M. S I Aty Bmk. FRGAKT A
R T X A3 AL A2t BB 4 e 8y ok B 7 A R 89 %0k, B B AT AR
W h 3t AR ey Rrhet, BEFRSMHEE, i E AR,
FE). BRI, RAIRAERE @IE R AR T W A kL T s S
B, A B TR TEBERAERGIE, AHFLELTI F RIFGE
FFIRAEIR b A,
2.6 BKENXMBMIAVENG #HAOE RIS ERKT, B TRk #
EAMPFEGET ., ERRERGT, #BAKEL—FF L6 A FR8E X,
HENSTOCK 4 ® & SUAE ER 4% 7K 77 =T vA G 5% A I A6 B 49 IR 91 AVER B 7
A 45 R BUR B 09 TS AR B LR B B AR AR S 3R LT, TAKAI 4 P
FARR D A FH AR B 060 775 48 ) A B e R b9 3 vm it K I,
WK EAL R ORI E A, FRA R an e de R 40 iR 18) 69 48 AR R 38
R et Re, il H e R TR MK E, 40 200 MPa #
KRETFHmICA T, @& T 300 MPa FE mieirst. JIN & ¥ A xR
4 &+ 7K JE (100-150 MPa, 250-300 MPa, 450-500 MPa) 4t 32 A% &
dm i Ae bk B R At K B, %% 200-350 MPa 432 ¢4 S B e ek R AR T
DNEIUEYE LR AR GEAM), MR EAMARBOR, R AR LB R4 )
ERBETLESEMEGRT ETRA v 82R. ARTIR, Afbianm
RS, H B 64 RAZA ALY A FAEAT T 58355 S IR BURL 69 4m i 7%,
B, K, fEheIitRb AR EEYHER . B, AETRS
B S RE AR, R 23R Y, A AR P A, K
JE 250 MPa 1£ Jf| 20 min 432 A KEER, 5 E b7 kA2
— iR Ay AR % P

T, #HARER A EENGEY A FRHRER, TA R @I
W, A BT @AY w., FHRA, 8 69FHARE R A
PR E e 38 G A A, 3SR B LR RARS LA . AT
Fe KRS RCE A D AR PR R v, KR ST AR R TR SN AR,
Bl AR, TR TARATERGHR. R, HAREGERNE
EBFHBH—F R, A BIFRAIE LT AN AR AT AR A2
&AL .
2.7 HIMBURRSUI\ RNA(microRNA, miRNA) [ 4 TR ) 44 2 4% # A A 34 A%,
B 40 RS AT R B TR, AR miRNA Sk A 70 A R 2 L (R 1).
AL MIRNA A8 E AR T A IA 2 L & L8y mRNA 5T, &

3410 | PEHERTIEHAR | 5528% | 55218 | 2024F78

E A FFE T, miRNA-138-5p ¥eis) SIRTL AR, 4] s d 4o iesg 54 -5
FRE e AT P soh, BE FEaE itk 0 8 B4 B R E e e
W, MARE NG, AT @R EG Bl KA TR, $HKw
Jo B B4R G, 2. E 2 miRNA-181c-5p 47 % # o VA & A 2+ &%,
Bty ot . s, AEME HFE T, miRNA-103 37 %] K B @i
Wk, Batdrd| LA G EHABREG EZ T A Cavl2 49 KL, R/
i, miRNA-494 B 3:¥ed) B AKX A& G [ A %A F Runt 48 X 45 A
F 2RI HFHERAZTOESTHEFHRE @i P, s 2R
Kb Fmib R @megmE i, BOAARMEDHHERE . LUF©
R R, ERENRET, ARF @00 AT ATk %42 0K
%5 it A& miRNA-129-3p 3T A4l an 4T L6 FOI, A m R 47 B
S S E 0 R AR, ZENG F MR R, B m it 4y
MIRNA-29b-3p *t 354t 52 ek R, Fad 33389 AL A4 A T Rk B &
AEA KR T 6ok kAP A mE . FlE, MRS KM
71 4645 T i miRNA-199a &9 & ik, BB E A A KB Fa9kik i,
IS R E A, FRskiAgh, WANG 5 9 % JLAKR Ty Aid it
BE A E R A KR T af mIesM T &G B 545 Tids, dm TR
MIRNA-140-5p 12 it A B 40 i 09 35 75, AP0 R B, AUAK AR miRNA
xR G L3 T e AU K A E AR RN T R AR AR
MIRNA #9835 HLE Ao VE A 3842, 7 Bh FIRACAT BB ik ) 547 4 44932
fif, IR AR R E RS SR IR G TR Foib o7 FRARHT D3,

R 1| HURSURRL)Y RNA(MIRNA) X AL B 4RRESE 0 53 (LAY 200

miRNA EX/V)] of s 440 8 G RN A B R

15 XA YEFAEEH
miRNA-138-5p" {4 /) k] - SIRT1
miRNA-181c-5p'” {4 47 {23t - cyclin B1
miRNA-103'"! W ] - Cavl.2
mMiRNA-494%”) T Sy - ELIGH BMPR2. RUNX2
miRNA-129-3p®Y M )y - ik -
mMiRNA-29b-3p"*Y  Hiifii ) - ik IGF-1
mMiRNA-199a"* Fiddi - gk IGF-1
miRNA-140-5p"°  JfiikEIYI ) {2t - VEGFA. ERK5

= - A

3 BE5RE Summary and prospects

3.1 BRI AEZIUSARNSIAGENGE R R &) A4/ FAER
stRE R EIG I AR B T AW AR, ERENLHT,
R R DR B IE], FREBRETR, BRFRENE. A
T, ABE AT ML R eI, EJE AR ) R )T DAL an e
Wi e, A AT EARGTEAAMEL;, i E e EDEHEFEm
Je A=A B LRI, b A Ao 3] b0 A 3 tm e i 38 58 Fe AL AL AT TR
o, HIKIE A 36 6 B 18] Ae ik A Frm an R e 3G 5. AR B,
B AR M) F) AR R 3 RE 40 i 69 %5 ve 5t T 22 AR A KA G 47 AL B
HEZEL, SEOAREIZETEEN D FHAMIL L, HRE—
A ER, REZG—ATFEOHIMM BT B R E, IUFRAR A
PR SE MM A FMBEE, R 2=, HWOARE AL
FRH A A ) FAE R ST b e AE 5B kAR AR AL, SR Bk
A FARR, AN FAER T RAET KA T LEER, RRGFRT
VAR BAR AR R Fablhl. SLol, A A FERT AR TR LEEA
Fa B AR, HiGTF R RZ,

F2 | WEMBERBEFIMNET B AR

TR E SEEMEE IR X A 4R P 5
LRSS TR T A Bl AR 2 Al
PR BB WY i R 4 L A B
ENAHKIE R E ™ RIE R K A AR 7 Al

TRE R A AR RS RSB R R AN B R 4 A
ATV ARS8 T R R/ KRR D) (RIS
R =45
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32 {FEFERXBIFHAMBIRSR AL F, WA EARE
EMAFEANT, SR I RE @AY rn, 0 FETm
A, RAOnH. ARREEF@OHm. ARG A D FER
A I #on, S TERANERT AR EPIF LA ETEZTL, K
RGBT VA ER NG B AR T AN B) 69 £ ) ) S AR R S R 4m B e %
o), Mt B I E % e AuE] Fa i R ANAA.

33 SERNBIRMN ELSERYLRbEAN TS ALY EE
ik, HAEmET 37 BAR N B AR KGR LK, BTRAE
TR R R AT AL, A2V AT A48 1% 4R A B 50 R 8 R #T AR
HATEME S, A Z IS — A& W A BRI,

3.4 EARNEBEN AW FAVER M RE @I e £ D AF e Bt T
BNT BEAR ARk E T A T2 E L. X7 @A RT
VA B AR AR IRARA 09 DA T ik, QIETF AR B AR, it
AL FFXTE. b, REHFRRRETUR TEFEHAER, dof
. BRBFANEA LT KEF. @AY ) FER N RE @it miFE
B RN, TOAE S RE @A R R A B, HE T 24
Mo 32 T R A KA R R 8 B A A, A ALK A R AR A 2R 9 fe 52 3R
Ak,

3.5 IPFEREANKRRNEW SE20ARTEILZET AN FHAE
fo b, R E—hFRIK, T B T R Fe AR R B LA AR AT
G WA, HEHINA, AT E RS A ) AR SRR e
fo. BR n AR R e IR S a0 ez 5 B SR 2 AT R B s AL, AR NE
A ) FAE A RE it Frm. SR, BFEE T ZHHNH
FARRIE &AM N FAER SR @I raiE, EEENE, IR
&My AR R 3 R AR R R AR R, AW AR MR 4
FAE R P ARAER, TR AR R R A A KT AR

ARG B R T ARG AW S AR A E R IR T ) B ARAE A ALl R
V&, &4 FAER ST ARE @i Fomik T A TR R RS S A B AR K,
RGBS ST VA A X AR AR IR B BB A A RAS S
ik

it Bl RiE RFE PIEAKERFHE T L E R & F 85T
BEE.

{EZTIBR: AHH A THRLEMIGTAR R, BhE. ERATLE
Bt BIEEG FHRE. R FIORA L LA, JIEEE. pTE4;
R PR—. IR I T A AR LA

FIFEHR: LFaeEFN, ERAMTALFES LR AL
Fl B R,

FIRGREVERA: 38 — B AR F, ARdE (Feif k24T “F
4 - EH LR - ABR T X EF 407 £, ESHEIIMGELT, A
AVAIE T kb B89 R TR XA i, Ay R, R AR A PRk
T EN. iR, 379, k. BBREEIZURK, FAHXES L], A%
RGP NSE R AT AR R AR,

MRAREELL: S5 R AT kA B 3830 5 T I RAREE L X,

HERSE: R FEEETT (AASEARESIIRENLY (PRISMA
f6h) . XFHMATCREE MR B G LN A %7 AL F B REE,
XFEZDBAUTING £ RXF T, FATIPFDUAA X FHE LB TE.
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