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Research progress on bioactive constituents of Chinese medicines in
treating osteonecrosis of the femoral head through regulation of

osteoblast apoptosis
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[Abstract] Osteoblast apoptosis is a key process in the progression of osteonecrosis of the femoral head (ONFH). Bioactive
constituents of Chinese medicines are diverse and act on multiple molecular targets. They can regulate apoptosis—related pathways
involving B—cell lymphoma-2 (Bcl-2) protein, Bcl-2-associated X (Bax) protein, and cysteine—aspartic proteases (Caspase), and
activate the phosphatidylinositol 3—kinase/protein kinase B (PI3K/Akt) signaling pathway and the nuclear factor erythroid 2 (E2)-
related factor 2/heme oxygenase-1 (Nrf2ZHO-1) antioxidant response-related factors, thereby improving osteoblast function and promoting
bone repair. Focusing on osteoblast apoptosis, this paper summarizes the major mechanisms by which representative bioactive
constituents, including flavonoids, polyphenols, polysaccharides, saponins, terpenoids, and other compounds, exert therapeutic effects
on ONFH, with the aim of providing a reference for the prevention and treatment of ONFH with Chinese medicine.
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JBtH 3k PR FE (osteonecrosis of the femoral head,
ONFH ) /2 —Ff a] S 3581 Sk 35 B R 5 45 T fig b
TRIMETR TR, LR A R S v R il R4 B
TR BT ZE L A B AR R A 45 22 R B A, b
LA TR R T N A | S A R R
SAAAS TR IR EE BRI, AR EIRAS , E
2 L 5 B O T T LA T B A R SR T
W, B R G s O 5 A SE RN S 2k
BRI RERE A AR B AR, i — 2P I E B Wi
&5 2B, DRI, VR R 20 B O T O AR i 1
&2, B8 ONFH B B ZMR T 1],

HEE AN ONFH J& T 159287 B s
BIT LRI Ab g R AR TR E T, PR
WEoER W], 2T U B 2 1) 20 S R
P, Al AL BRI LR T g K T A
TRH A 38 B A5 = i B i LR T i
B0, PRI, A S RIS i 4t L 0 T AE DAL, &R
SRR PR 2515 R B3R T ONFH (A5 i Ji | o a5
IH G HOCH B% 5 3 AL, e A WA PH A 2
IR BEARAN ST Ir 1]

1 BB AR T R B R HAE K il i

B A AR T o T SRR AR A Y P R DA
TR FIBET -2 AR T M TR AR, fir
FELI N B AR IR -2 B (B—cell lymphoma—
2 protein, Bcl-2)/Bel-2 #5% X ZE [ (Bel-2-associ-
ated X protein, Bax)F-if i | 2R {4 S I 7 1
M7 (mitochondrial outer membrane permeabilization,
MOMP) 4iiffi {5 % ¢(cytochrome ¢, Cyt o) B MM
K4 1 fili (cysteine aspartic acid specific protease,
Caspase)—9 Fll Caspase—3 FIEBIE; J5 & WL Fas
BET-3Z MK (Fas cell surface death receptor, Fas)5Fas
BCfA (Fas ligand, FasL)/"5 Caspase—8 {f fb.Ifif —
A% Caspase—3 Fll Caspase—7, Ji S T2 #2112,

JRBLARST , AL TG P4 (reactive oxygen
species, ROS)THLZ N CCAAT/HE 38 745 & 4K 1 [F] I8
% 4 (CCAAT/enhancer—binding protein homologous
protein, CHOP) & 25 1] 15 G Bel-2/Bax 4k i 3F
P Caspase PRI, Ja shANMLI =15 [R] ) IR4E
DX g i g 4, AP B SRE SO 5% T it — D KR

AR A, 3 3 22 28503 A6 2R B (mitogen—
activated protein kinase, MAPK) {5544 3 Fl§% 5%
BOE AT 1 (signal transducer and activator of tran-
scription 1, STAT1) %K+ kB (nuclear factor-kB,
NF-kB) [ Fas/FasL S5 558 BEACHE IR 172 50
pi25 VAR G e B 3 = g R P G X
PR LR R TR 4 O T WS LI 3 -
(phosphatidylinositol 3 —kinase, PI3K)/ZE [ i /i B
(protein kinase B, Akt)f5 5 B A F E2 56
[Al ¥ 2 (nuclear factor erythroid 2-related factor 2,
Nrf2)/ 1L Z M4 # -1 (heme oxygenase—1, HO-1)
15 5 10 % 7E W Bz 00 38 1 TR H 3k IR BB (steroid —in-
duced osteonecrosis of the femoral head, SONFH)
R R B E AT, AT A ROS AR 4R
Bel-2/Bax “FA7 198 /0 Caspase 1% 44 1M V8 5% i 40
JP T X R 2 M 3 T T ONFH (1 H 22411
Tl FE AR

2 A FEMRSAERBEAMBTIET
ONFH BJ4E RR#LH

B W AR R AR Ry
Hh R LTS PR RS, o 2o E 40 T-ONFH
PRAYT RS TS, AR 250 R B, i s 2 11
TR AT IR PR T A AR5 2% i) B4t A
TPk HIhRE | [ A BE R A, 2 ONFH
VAYT SR AL T HR RN SIS AR v 2598 P 3 E A
B A LR 1A DG B b ) T AL LA 1,
2.1 HEEE

i1 Bz 5 AT 5 Akt/Bel =2 A EFE T 3h H T
(Bcl-2-associated agonist of cell death, Bad){&'5 i
BEAM AR AR T, 8 Bel-2 I F 1 Bax , Cas-
pase—3 1 FRIK, [A] I I 15 Runt AHSCHE &K -2
(runt-related transcription factor 2, Runx2) . I %
J 25 UM NF-kB 2 AR5 AL 7 Be iR 58 | el
A IR B D, S5 3 Al AR A L, Dok
R TS AT, O B S R TR IIRONFH
R R BT AA R A AT c—JunZ EER
Vit (c=Jun N—terminal kinase, JNK)1 % 1%k,
FF 38 33 PI3K/Akt 38 [ M Bel-2/Bax i U 52 il
AR T G R Sk A R R R R )
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Fig.1 Osteoblast apoptosis and the intervention mechanisms of bioactive constituents of Chinese medicines

AR GNP AN N EP S O IS T A RN o N R S I S e B s L e R B X 1o N AT iy W

ot AF SR o5 B A5 53 s R AE A . FADD. Fas AHSGSETS

SRR 5 Bel-xL.Bel-2 BRI 1 R MEHY ; p53 g8 25 1 pS3;

p38.p38 22 RN LA F I ; Apal—1.JA T3 AN N 1 1; SOD A ALY LR ; GSH-Px A I H Ik S L Yl ; GSH.4F

o H

O WE Y 2 521 1 (estrogen receptor 1, ESR1), I
P4 Bel-2 23K | F I Bax ik , H- Ml Caspase-3 1
165 ROS BRI psi e 8 1, 4 i jlii 74k It ek
S /NGREERE Y% ONFH ARG 2H U, 7R 2F
G B PDZ 454 1y 10 e sk LS A
(transcriptional co-activator with PDZ-binding motif,
TAZ) F-4E P HLF Ui 45 46 20 214 K A F (connective
tissue growth factor, CTGF)ZEk | [A) I 42 v B i
R G M AR 2 Runx2 B85 2 5 18 N B AER IR
(vascular endothelial growth factor, VEGF) 33k | Jdi /D>
MR T S B, KA R ES, KBFR
AT STAT1/Caspase-3 %, 121 Bel-23%3k [ F M
Bax ik I Cyt e B, TR L RA I T2
WGE BT A 22 M 8 T IR AR e R A
AL IR WS S AL 4 (nicotinamide adenine dinu-
cleotide phosphate oxidase 4, NOX4)#ik , JH/PROS

Hoab

= H HE

FUE I INK B0 , 5958 Bel-2 35, B I Bax
J cleaved Caspase—3 [ B, 410l 20 it o T~ -4 1F
BB, AR 3R A0S N2/ HO-1 {75 3,
i NOX 319 ROS A=k, JFidadt 15 Bel-2 Bax £
cleaved Caspase-3 Fllcleaved Caspase—9 )31kl
LRI, BEE B A T AELE ONFH GRS, Al
K ZWERT HO-1/fK 4175 % X F - 1o (hypoxia—
inducible factor-1a, HIF-1a)/VEGF %, F&{ ROSH:
PR T [ AR 5 A A AR OGHE TR IR,
BRI/ NRNA-30b-5p/Dickkopf FHEEH 1
UGS TN ST Rk AR C AT G T i R e R = N
PRLERP ) GBI Bax/Bel-2 FFF BTG Wnt—
W, HEELPTR T AR BV E P
A B T T 5 9 PISK/Ake i % F 9 Bel-2 263k,
8 BaxCaspase—3 Fik K/l ROS LR LA

3a/B—catenin



1738

TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn

2026 455 46 4

T, [ {2 Runx2 B R 4P R B85 &R 5 VEGF 3£
ik R BB BE S0, AL TR B PI3K/
Akt 18, I Bel-2 35 B#fIX Bax . cleaved Cas-
pase—3 ZKF I/ ROS B, DT Ul st 15 240 A
TR TR T 20 1F Bel-2/Bax 24 , B gy
SRLBERI IR B G, PRI 1,
22 BEpE

22 AT R ER A B R A 1 (sirtuin

=1

1, SIRT1) ik I T Caspase—3 Fih /K, FAR 20
L TR R BB /N B ERE lc ONFH AH G
SEAERAED JRATHE R iy RNA-25 263k il NF-
kB {55l BTGk, R AR AT T E AR, R
T 2 T 0% PIBK/AKt {5558 1%, LRy
% 1 BelxL 3 F i Bax 5 cleaved Caspase—3 %k, [f

P SR AT A RE T, AT D 240 JE U T 53 /N

HEARZETE MR S AR B B A TR T ONFH B {E R AL

PRty RO Janus LS 1/2(Janus

Table 1 Mechanisms of action by which flavonoid constituents regulate osteoblast apoptosis in the treatment of ONFH

% K LR 15 i R YEIBL 7% 30k
iRz H MR /ARFEMBLT MLO-Y4 {3400,  Akt/Bad ,Bel-2/Bax Akt Bel-2 Runx2 ,COL1 BV/TV Tb.Th . Tb.N T ;Bad, [23]
e MC3T3E U540 Bax  Caspase—3 ,RANKL , TRAP Th.Sp |
Jfl SONFH K Bl
WL W SONFH KR AW BV/TV Th.Th T ;MDA TUNEL PHHEZR 4 2% 7 B4 [24]
#5H Th.Sp |
BRI A L4k SONFH#iG22%  INKI1 F/NERCR T INKL AR TR A TR | [25]
EA SONFH K, PI3K/Akt Bcl-2/Bax  PI3K Akt Bel-2 ‘BH/NEECR T ;Bax S B IEHH | [26]
RER & /RS MG63 Wi M4l ESRI Bel-2/Bax ESRI .Bcl-2 Runx2 ,OPN (ALP #4k 1 ;Bax,Cas- [27]
2 SONFH K BR, pase-3 . ROS |
R P S SONFH K, TAZ/CTGF TAZ .CTGF Runx2 ,ALP OCN VEGF .BMD BV/TV [28]
BMSCs 41 Th.N.Th.Th T ; TUNEL BH 4R | 28 B 55 % |
Th.Sp |
VNZES Legax KEH M, STATI/Caspase-3., Bel-2 . BMD Th.N .BV/TV T ;STATI ,Caspase-3 [29]
SONFH K fl Bax/Bcel-2 Caspase-9 Bax .Cyt ¢ TUNEL BHPE4H0% Th.Sp |
BLRT B2 MC3T3-E1 J#H  NOX4/ROS/JNK Bel-2 ALP Runx2,0sx,COL1 T ;NOX4 ROS JNK, [30]
2L Bax . cleaved Caspase—3 RANKL |
ZEMRER FWRTF/AATSE SONFH KRELJE - Nif2/HO-1,NOX Nrf2 \HO-1,Bcl-2,COL1 .BMD Tb.N BV/TV 1 ; [31]
ARAKEEAIM Bel-2/Bax NOX1/2/4 .ROS ,Bax ,Caspase-3 , Caspase—9 \TUNEL
PRPEANAE SR 25 BB SR Th.Sp |
Tl =% W e 1R S 45 SONFH KH., HO-1/HIF-1a/ HO -1 HIF -la ,VEGF ,Bel =2 ALP Runx2 OCN, [32]
MC3T3-E1 4fiffi ~ VEGF OPN 1 ;Bax.cleaved Caspase-3.ROS |
FIRE R SONFH % miR-30b-5p/DKK-1  miR-30b-5p.SOD Tb.N Th.Th T ; DKK-1 MDA [33]
TUNEL ‘B 403  Th.Sp |
W T W MC3T3-E1 48 Bax/Bcl-2 . Wnt-3a/  Bel-2,Wnt-3a,B-catenin ,ALP Runx2 ,COLI T ; [34]
B—catenin Bax .cleaved Caspase-3 .ROS |
ERL IS TSR U A4 SONFH  PI3K/Akt,Bel-2/Bax  PI3K, Akt Bcl-2 Runx2 ,OPG ,OCN VEGF T ;Bax, [35]
K Caspase—3 . ROS . RANKL |
SONFH i Bel-2/Bax Bcl-2 mRNA BMD &R /N2 1 ;Bax mR- [36]
NA TUNEL FAM:ANIER 25 HFE 55 |
HH TR LT hFOB1.19 ARUE  PI3K/Akt Bel-2/Bax  p-PI3K . p-Akt Bel-2 T ;Bax . cleaved Caspase-3. [37]
gl ROS |
]S A SONFH % Bel-2/Bax Bel-2 1 ;Bax 25 H 455 % | (38]

T 1 FRTHEE LR, | SRR R MLO-Y4 MC3T3-E1 MG63 ,hFOB1.19 ¥ 4111 32 4 F% ; BMSCs. - BI7) FE 0 T 40T ; COLL. T AUp
B 1 RANKLAZ R F B 32 K36 A6 K FBC 4 ; TRAP SO A7 R R P W % 5 ; MDA TN 18 ; OPN/B A 25 1 5 ALP. BB PE B R I ; OCNBH A5 3%
BMD. B ¥ % B s BV/TV B AARF S AARF 40, Th.N A /N Th. Tho B/ NGEJELEE ; Th.Sp. B /INGRE] B ; Osx. Osterix % 5% A7 ; NOX.NADPH
EALHE ; miR-30b-5p. /)N RNA-30b—5p; DKK-1.Dickkopf #H5¢2E 1 1; Wnt3a.Wnt F LG 3a; OPGB AP E
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kinase 1/2, JAK1/2)-STAT1 i &34k, 3046 M1 BUE
I 24t LA Ak IR AR R SR 3L I F —o (tumor  necrosis
factor—a, TNF-at) , FI4H/fEA 2 (interleukin, 1L)-187K
S, AT VB A0 O T Bl S A U R
W2,
23 HHEE

ZT A6 22 1 PR AR cleaved Caspase—-3 5 2L fi#
R (ADP-AZ 05 ) B A Wl (1) 7K -, BEAR R T 40 A L,
], I8 = ALP 36T BRIEA B fhRE T, B
ZWE T Bel-2/Bax#ill | 27 Bel-2 4 Bax |
cleaved Caspase—3 Scleaved Caspase—9 7K, MM
T SRR T G TR A LS R ]
PG WntB—catenin i H, JEBcl-2, T Bax . Cyt ¢,
Caspase—3 ik, [A] 42 B ALP 36 P B -
WA JF BB B KA H 1 2 Runx2  Osterix &

HESRFEMNFE , NI 5 B R,
TR 3,
24 BEE

B W IV AT A 5 Akt AH G TE B BLTE Nrf2/
HO-1 {5548, I 34 Bel-23f T 74 Baxcleaved Cas
pase—3 7K, DA T U6k 5 46 Ak 17 0 R PR T
[A] I 34 5% Runx2 ik, H{E #F HIF-1a/VEGF #H 3¢
A8 A B, DT B SR B0 5 B T A, S8, v
BT IV I AT 0SSR V5 A 7 | 2 IR 5
Pt M1 BUE A M2 BB AL, N H IL-18  TNF-
o Bax cleaved Caspase—-3 5 cleaved PARP /K,
9 Bel-2 Rk, DATI A0 4 AR T 0 1 5 AR
PR = RARRE B Bel-2 ik T Bax #653F
i Caspase—3 161k, DT 8055 e 153k 2H 2L 240 A 04
T80, = SR AT E O PI3K/Ake {5538 %

x2 ZEBERFEBRSEEREHEMBATIAST ONFH H{ERYLE
Table 2 Mechanisms of action by which polyphenolic constituents regulate osteoblast apoptosis in the

treatment of ONFH

iy b3 WF5E AR {5 I R, FE B E= PN
HEEE  RAYEEET SRR SONFH KR SIRT1 Caspase-3  SIRT1 ‘B/NgE%4t 1 ; Caspase-3 \ TUNEL FHI:4H [39]

Iz |

MC3T3-E1 4 miR-25 NF-kB ~ miR-25 T ;NF-kB p65 .cleaved Caspase-3 | [40]
JFHETT R AR/ S SONFH KR MG-63 418 PI3K/Akt Bel/ p—-PI3K p-Akt Bel—L.BV/TV .BMD. TbTh . TbN T ; [41]
Caspase—3 Bax ,Caspase-3  TUNEL FHPEAIMIR 25 B FEE %
Th.Sp |
SONFH % Caspase—3 SOD.GSH-Px T ;MDA 8-OHdG ,Caspase-3 . TUNEL [42]
FRPEZN AR |
LWE LU SONFH /M \RAW264.7 Ei JAK1/2-STATI1 p-JAK1/2 p-STAT1 M1 %I 5 w4 g il f \TNF—  [43-44]
WA MLO-Y4 41 i o IL-18  TUNEL BH 1 B-4n % |
T FoRTmE L, | FORPRREC R ; 8-0HAG 8- #2451,
F 3 SEREERSEERBEEETIET ONFH B{ERALE
Table 3 Mechanisms of action by which polysaccharide constituents regulate osteoblast
apoptosis in the treatment of ONFH
% HeiR AR {5530 s R A YEFILE S35 300k
AviEZ ate e Caspase—3 ALP T ;Caspase-3.cleaved Caspase-3.cleaved PARP | [45]
W EZH W SONFH F4iffi SONFH  Bel-2/Bax/Caspase  Bel-2 T ;Bax cleaved Caspase -3 .cleaved Caspase—9. [46]
/IR Wnt/B—catenin TRAP 55 F A B3 JAEMICHEbr |
IS LM AESE MC3T3-E1 BiE4ui Bel-2/Bax Wt .3 —catenin ¢ -Myc Bel =2 ALP . BMP2 ,Runx2 Osx [47]

OCN 1 ;Bax Cyt c,Caspase-3 !

T T FORThR e L, | SRR RS T PARP.S (ADP-HE ) SR Al Wt JCBAL MMTV 585 (387 508 s c-Mye. 20 I BELR IR RE AL A

BMP2.HIES KAEA 2,
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M Bel-2 335 SRR R T S0 A B4R,
IFHE SR VEGF-A ik A Caspase—3 {if fb LAk
H/NGER B, TEILER 4,

25 mEE

PES 0 1 ATJESY PI3K/Ake S H, 1 Bel-2 If
1 Bax Fl cleaved Caspase—3 ¢k 7K, AR 40
P TR B R B B Es M JTE E B H 2UE
S M SRR T S e 5 AMP TR AL AR 1
TRALR%AR cleaved Caspase—3 7K, MM BHIE Cas-
pase 1T (1 P T ST, Wl Pl A A T G
LLAEZ AT ROS/Ca™ A G IR, B e 25
KA B A, P85 Bel-2/Bax P I Cyt o B
T, BETTHNH] Caspase IR, HEILE 5,

26 HKFRIMER S

RIRER AT SORL AR RS f A7, 19 Im Bel-2 3Rk

K4

Yk /b Bax Caspase—3 F& 1k LAHI il i3 4 L gd -, [7)
B BT 20 ML 8 T 500 25 1 B 8T % e IR Sk
U IRBEFR I FEAS A TR AT A ) AT 3l 3 s
PI3K/Akt 38 %, J0iH] NF-xB &R 5 M HA TR IL
A Bel-2 263k, F i Bax . Caspase-3 ik, %
20 A YE T I HESRFE XAE S, KR R RIS
PI3K/Akt i# % , f2 1 Bel-2 35 Tt I FE AR Bax
cleaved Caspase-3 Fil cleaved Caspase—9 7K, #i
Cyt c FEl, T at /b 1 240 L O 1 9 4E 2% ONFHii
Jl, ZRRERALEPI3K/Akt fifi/r 3 L Bel-2 Kk
F£ T 14 Bax Caspase—-3 ik , 1% ROS HERUIFFEAIK
AL E T s R B R AR LD R A A O
PI3K/Akt {5 538 - $215 Bel-2 ik FEAIL Bax &
K, Cyt ¢ B B cleaved Caspase—3 Fllcleaved

BERFERSTER B EETIATT ONFH BY{ERHLE

Table 4 Mechanisms of action by which saponin constituents regulate osteoblast apoptosis in the

treatment of ONFH

% R [Gigpyie) {5 30 i S YEHIBLH] 27 3CHik
WREHFH IV #®  HUVECs .BMSCs 41 i SONFH  PI3K/Akt Nrf2HO —-1.Bad/ Akt Nrf2 HO-1 NQOI Bcl-2 HIF-1a,COLI , [48]
KER Bel-2 HIF-1a/VEGF OPN .OCN . ALP VEGF 1 ;Bax.cleaved Cas-
pase-3 |
BMDMs MLO-Y4 F4ffifl SONFH =~ CSF-1R Bel-2 M2 B E WEAH L T ;Bax cleaved Cas- [49]
/NER pase-3 M1 B E BEAHA] TNF-o IL-1B cleaved
PARP |
=L =t SONFH Bel-2/Bax/Caspase—3 Bel-2 1 ;Bax,Caspase—3 TUNEL FH{:40M1%% | [50]
PI3K/Akt Bcl-2 p-PI3K . p—Akt Bcl-2 ALP 45k H/NE 1T [51]
W= i |
=tbEBHE =t MC3T3-El K8 415 SONFH Caspase-3,VEGFA VEGFA T ;cleaved Caspase—3 . TUNEL BH ¥4 [52]
PN ok |

E: T FRTHEB R, | FORBRKE T I HUVECs. A BTk P9 2 41 ; BMDMs. B I R 15 15 4 i ; NQO1.NAD(P)H it 48 Ak 14 J il 1

CSF-1RAETE R F 1 21k,

F5 TREFRMERSEEEEMEAETIATT ONFH HI1EAHLE
Table 5 Mechanisms of action by which terpenoid constituents regulate osteoblast apoptosis in

the treatment of ONFH

% SRR WA {55 38 S R FERIBLH 27 3CHik
FEE0 1 F1& SONFH Xk fl PI3K/Akt.Bcl-2/Bax ~ Bel =2 . BMD .BV/TV Tb.N Tb.Th T ;Bax.cleaved Cas- [53]
pase-3 TUNEL FAPEAHAA 45 B 4553 Th.Sp |
BEMIIAE  ARAh MC3T3-E1 40, AMPK  Caspase-3 p-AMPK 1 ;cleaved Caspase-3 | [54]
A SONFH #7A
WRLTAEE O LAE MC3T3-El AUE408 ROS.Ca® Bel-2Bax/ Bel-2 T ;ROS.Ca* Bax,Cyt ¢ Caspase-3.Caspase-9 | [55]

Caspase

W T FoRFE S B, | FRRARE U AMPK.AMP 5 AL 2R 1 347,
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Caspase—9 7KV, N80/ 8 T2 -2l 3% ONFH g 2
AR S ATk IR 2R 3R B i S Nef2/HO-1 B4R
At ROS ad &A= A, 19 Bel-2 I F i Bax 5
Caspase-3 31k, [AIFMESET fLIFAESE ONFH SEFRE,
TEILE 6,

3 n_.\,|:| Iﬁ%tﬂ

SRR AR5 24356 T o A R
IR TIRYY ONFH 5 1 RE AT S [RIVE FpLA,
FELE—E MAE I E . 3R AR o, HEE [
ML =28k & PI3K/Akt {5 5 %  Bel- 2/Baxq24;ﬁq\
Caspase IS M Nef2/HO-1 55 #% | 38
%Wc\%Mz\éﬁﬁéﬁ*jﬁm,&u&ﬁuﬁ%‘%méi
BCEEVE, S A 0 | G B R B A i 1

Eﬂilﬁl%ﬁvﬁtiﬁﬂ%ﬂﬂﬁﬁmi AN v 2435 1
4 \ZIEﬂ REAFTER R B EAMEH] . IWELA DFEW
S 3 [ 3 E%'WEFFJF&AE? XA I R TR 3
A D3 FE A, Ho—2h b DT - T R TR
R —2R pi oy 32 B i BRI ROS R | i A AL 3L
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