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TE iz FRARIT 4 )3 3 AE(ASP)A BLE5- BURE T (5-FU) BT BACE SR 40 Il 5 RIS
MACK B R . AE B IR RHS-5R S xS AT B4, ASP4L. S-FUZL. 5-FU+ASP
28 425-FU+LICIZE, CCK-84) 4m ity 4] %, AKX 0o RAeW 40 e B —; mE 5 ARG 55 oL %5
A0 28 B AR 5 AR IS -1 BE 77, Western blot#é I Runx2. PPARy#=B-catenin € & ik, RT-PCR#& 1
Runx2. OCN. BMP-2. Osterix. PPARyA=f-catenin mRNAKZ L, %5 % &, 52 B840 b 5-FUK
FHS-5m /s mfesg sadn sl BT F 3G 4, RE A REG . RAG L RE )35 5%, o ALAR X AZ
5 B-catenin® & F#mRNA £ A &K, A8 H5-FUZR, ASPTRAL 32T 8,V 40 i 8 = Tk A 4m e s B AL g
A, A% B FRunx2. OCN. BMP-24=Osterix & ik H+ 5 ; FAK 2a i s g AL AE H, e Ig A8 % B T
PPARY & ARV ; B-cateninfz 54 F Rk, L RB =, L3 ZBTHIS-FUA G B HMA R @
JOSAPRE 7 @ AR89 BE A, EEAUR T 48 5 0% Wt/B-catenin{z 5383 X

KR S-RURMENE; B HEEL A e 24, Wat/B-catenin{E T IE S A2 K

Angelica sinensis Polysaccharides Reduce 5-Fluorouracil-Induced

Inhibition on Osteogenic Differentiation of Bone Marrow Stromal Cells
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(Laboratory of Stem Cell and Tissue Engineering, Department of Histology and Embryology,
Chongqging Medical University, Chongqing 400016, China)

Abstract The aim of the study was to investigate the effect of ASP (Angelica sinensis polysaccharides)
on ameliorating the imbalance of osteogenic and adipogenic differentiation of human bone marrow stromal cells
induced by 5-FU (5-fluorouracil). Human bone marrow stromal cell line HS-5 cells were cultured in vitro and di-
vided into: Control group, ASP group, 5-FU group, 5-FU+ASP group and 5-FU+LiCl group. Cell inhibition rate of
HS-5 cells was detected by CCK-8 assay, and the cellular apoptosis was analyzed by flow cytometry. The ability
of BMSCs for osteogenesis and adipogenic differentiation was detected by osteogenic and adipogenic differentia-
tion assays. The expressions of Runx2, PPARy and B-catenin protiens were measured by Western blot. The mRNA
expressions of Runx2, OCN, BMP-2, Osterix, PPARy and p-catenin were detected by RT-PCR. The results indi-
cated that compared with the control group, the proliferative capacity of HS-5 cells was inhibited and the apopto-
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sis rate was increased in the 5-FU group. The osteogenesis potential was decreased whereas adipogenesis potential
was enhanced. The mRNA and protein levels of differentiation-related signaling molecule B-catenin were decreased.
However, compared with the 5-FU group, the apoptosis rate of HS-5 cells was decreased after ASP pretreatment. The
osteogenesis ability of HS-5 was restored while the adipogenesis potential was reduced. The expression of osteogenic-
related factors including Runx2, OCN, BMP-2 and Osterix was increased whereas the expression of the lipid-related
factor PPARy was decreased. The expression of -catenin was increased in 5-FU+ASP group. The results suggested

that Angelica sinensis polysaccharides protected bone marrow stromal cells against 5-FU via maintaining osteogenesis

potential, and the underlying mechanism might be related to activating Wnt/B-catenin signaling pathway.
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S5-3RUR BEE (5-fluorouracil, 5-FU) YA T A4 g )
[F Iy 7= A RE A o St B RE A A AR AT 4
IR AN 1] N 2208 I AR DR R IR L, (A8 18
WEHIH 5 BE 2L F 40 (bone marrow stromal cells,
BMSCs) 4% VIAH G, 18P BE ] 2 5 20& M
DIRERIT 32400 Pe i A IR 52 A2 0 I A B8 (R A% O 2L
%, EEHE R4 (osteolineage cells)f $5H HH 41
(osteoprogenitor cells)s J¥ B 40 A i {4 (pre-osteoblasts)+
BH 41 (osteoblasts), 18] 78 )51 -4 g 1 CAR4H
(CXCL12-abundant reticular cells)&53E i 41 fifg 2H i, B,
BBV W o1 )i 047N RN i a4 B - il LB e S s
MFAHRTPE T4 b . SCHRIRIE, TR 78 )5
T2 B B T RA T R AE T 1A o A T oA e B R
NEWTARR, 5 ZR 40 M3k ifn, g 20 B )3k o, %
Y 18] 78 5T 20 L %) BB A T Tl s A 1 IR 5
(ISR BT A S SE: S A T T i ) 72 ol 4
RSB A T AP G R N RS R, 4
ACTARIE T P WA , 3217 5 B Rl i Dy ge ™. Wit/
B-cateninfF 5 18 % /2 1A 2 & fl A) 70 ot 40 ML il i 5
B 73 AT I B 28 L0558 B, B-catenin NS R
TiE RSB AR O SR - F A SR SR IR 1, (i gk
V) 78 o - 20 B ple iy 7 1) A2

M9 2 Wli(Angelica sinensis polysaccharides, ASP)
N YA S sy, BAUE. (i
SEThAL. VR AT AR R S8, ASPR] AR S-FUXT
BMSCs 48 A0 35 197 AT 4E 2% 3 I 241 A 48 A4 9 38 12
LR ASPAE 75 7 LUE i R BMSCs A B H
J7 A A3 AR e 21 T 5 US-FUL o038 38 I Al 3R 3%,
H A ANE 2 . HS-528 1E & N U5 B 58 25 51 41 ff Ak,
A SRAIE) 78 J5T T 248 B ) 3 U0 AR S BS DA i i
BL 020 FARHS-5 B TR B, FR 1T ASPXFS-FU/E H

5-fluorouracil; bone marrow stromal cells; osteogenic differentiation; Wnt/p-catenin signaling

Je B i o A L RS S R A RE T S . AR
WEFC B A5 N G AT 5 3 (K38 I AOA B 45 075 42 (1t
A SEIE MR AR T S

1 HFISE
1.1 #%

N B B8 2 5 4 B MR HS-508 B 35 [E Type Culture
Collection’A & o
1.2 XFIRALEE

ASPI H BEVE 28 S E M HE ARG R A RS
NCY 130421, H R O 5 2 05 52 8, 4l FE DN98%);
DMEM- = #3772 3£ 8 [ 35 [E Gibeo s 75 a4 ML iE
T [ R FI MR C /A 75 5-9 bR W e 1 ) 55 [ Sigma
2 F]; LICUW B A R i 7 KA 4l 70 | (4l
>95%); A E 5 R 3o RS 7R R B 75 M F
AR A IR A T PBSIA. 41, BCA
R R DN s R A DA S Runx2 1 58 B P AR I )
B REWHE ARG A A B-catenin,  B-actinFf
e, % P AR I H 3 [E Cell Signaling Technology /A ;
PPARY .70 P LA H SantaE ) AR IR A .

CO4H Hu 5 77 4616 H 35 [H Sanyo A 7] ; 3] & 2l
52 F 55 E Olympus A ;% Th 66 B br A H i+
Tecan/y il ; TS B ik 5 78 22 48 A I A5 A H 28
[EBioRad A 7l .
1.3 4HREEEFR R 4r4R

E10%M5 2F 1 i FIDMEM- & K 15 97 3 & 2
HS-52H A, K 20 Mo %% 52 1 % 1104 em?, FiE T
25 eI AN MO 5% R . SR 4 NSHL, X BR AR
R 7). ASPAH(H FLES 5 I A100 pg/mLIJASP).
S-FUZL(H ML E% 77 I \25 pg/mL 5-FU). 5-FU+ASP
Y (ASPTI 5 7 41 fe6 h, F I A25 pg/mL 5-FU)#!
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5-FU-+LiCI4 (5 #7210 mmol/Lf¥ LiCl#5 7%
Y6 h, FIIA25 pg/mL 5-FU). %41F37 °C. 5%
CO, S MW B ¥ 7246 N 559748 he
1.4 CCK-8t&:M ZmpainH| =

HS-54H Hd LLSx 103N /FLFh A T-96FL AR H1, Tk B
JE IIN12.5. 25, 50, 100 pg/mL¥K & 5-FU%> 51 1
FH4H 124, 48, 72 h, FE I ACCK-8 TAF 37 °CHiF
H3 h/E, BEbRi450 nmi K F ARG B (D)YE . 4
) ZE=[ Ohf R 2 D—S2 56 2 DA /(O HR 4 DA 7% (9 40D
1#)]1%100%.
1.5 RN RE ARG T 20 AR

HU10 mL 5 10%6 2 375 DM EM- = B 1 5% 2
HOEHS-540 Ml 25 FE2.5x 10N/ mL, R T HAEN
100 mm (40 3% 77 ML, 4 In 24 3240137 °C. 5%
CO, S RN JE 3% 77 56 N 15 7748 h, B W E 34 F
ITREAR, S2B6 B3Ik (n=3). PBSIEVWLR; 774 o Il
WALUSCEE & A48 T 1.5 mL EPE ;1 000 r/mini
05 minf5 3+ L7, M INIAN0.5 mL PBSIA IR I 40
JfL, 328 A PR ASCRE AT A L T A
1.6 HERBIFESATUIEREHRLARE

HS-540 il LA2x10%>/em?4l iy %5 J& 42 Fh F69L
AR, WiBE A K 42 70% A L, 4 4N 24 kb 348 h)s 4
RE S SRR EGUA MR, B-H i IRy, HhZE
KA BEBNE), FERB2 R, 57714 K J54%

B e, PR, HEBME N HE. 3

HS, BEALIIAT00 pL 5 P B o5 3R 2L G4, B br

490 nmAb AR OY L (D)H, #E475E B0
1.7 HRERRBREIES A HIEFERIOLE

TR IR T2 A FE A A AN 48 h)E, ik
FE S TR AT (R ZBE G R 2K . 3-57 T -1
FHIL TN . BB . HiZE KAL), 3R G BB
(BEE . RS Z)IMER 24 h, AL BIRSS & AL FE 20
KRG, BROESSE RS K. MIL4%2 T REE
SE, MO EAR. HIRE B LN 100 pLF A
WLV MR, T 0K 490 nmAb Il & DAY, 317 &4
e
1.8 Western blot

W B % AN, R 5 YR E ETE . BCATE
W AWK E, 5 A% % 5 SDS-PAGE i ik, PVDFJii 4%
JIgE, Fid Hg 4Ky #2 PR %2 35 &) 412 h, B-catenin. Runx2.
PPARY & B-actinii #4(35 A11:1 000) 4 °CH¥ & 3T 7.
U H 20 S5 R B/ HRPARIC —H1(1:10 000) 2 75,
% B2 h. ECLAL %Kk &L %1%, Image Lab 5.2.1
AR B BT
1.9 RT-PCR

WA A4, 4% B8 Trizolial 5 U8 I TR HR B
RNA, #5354 ¢cDNA. SYBR G kHEH T E &
PCRI N, S Rig& R : 95 °CTiAEM: 30 5; 95 °CARES s,
60 °CHE{HIE K 30 s, IR 400K 38 2 J7 VLA
p-catenin. Runx2. Osterix, OCN. BMP-2}; PPARy
mRNAAXS FIEKT-, LLGADPH AN, 511 i
A TAY TR B BR A F & IHA (D

®1 RAEEPCRSIYFF
Tablel Primer sequences of RT-PCR

A JiTe SR FI(5'—3")

Gene Direction Primer sequence (5'—3")

p-catenin Forward GAG GAG ATG TACATT CAG CAG A
Reverse GTT GAC CAC CCC TGC ATA G

Runx?2 Forward AAC AGC AGC AGC AGC AGC AG
Reverse GCA CCG AGC ACA GGA AGT TGG

Osterix Forward GCG GCA AGG TGT ATG GCA AGG
Reverse GCA GAG CAG GCA GGT GAACTTC

OCN Forward CTA CCT GTA TCA ATG GCT GGG
Reverse GGATTG AGC TCACACACCT

BMP-2 Forward GAC GTT GGT CAACTC TGTTAAC
Reverse GTC AAG GTA CAG CAT CGA GAT A

PPARy Forward AGATCATTTACACAATGCTGGC
Reverse TAAAGT CAC CAAAAG GCTTTC G

GAPDH Forward GTA TCG TGG AAG GAC TCATGAC

Reverse

ACCACCTTCTTGATG TCATCAT
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1.10 Zeitorth

K HISPSS 19.08 -G it 3150, #HEHE 52K
FA I EAPRE 22 ()RR, BN EFAT R R 3IK, A
[F] LG 35K T B DR 35 7 290 BT, P<O.0SREZE R AH
it 3

2 %R
2.1 S5-FUHPHIHS-540R04 <

CCK-8tailll 45 R W, B 5-FUMKEE 1) 7 & LA
S AR ERE [A] A K, 20 H 3 ) 2 B B (B, n=3).
FEIRTT 239 5-FURE N B BE 5L I 40 ok HS-5 i 43

Inhibition ratio of 5-FU
in HS-5 cells /%

v

ER, g A, e LSl 825 pg/mL 5-FU
F FHHS-541 /1948 h.
2.2 ASPREES-FUBSHIHS-SZRAAT

T 2 AAG ) % ZHHS-S A0 A T 7K °F, LAY
RIEHIEAIM, ULRRIE T4, LRARER FIAE T
41 g, URAR R B A8 T4l f(K2A) . 45 R EoR, M
FEEXTRE A, £85-FUTS S Ja HS-S4 i T2 5 3%
TFH(P<0.001, n=3). H EL5-FUL, LASPT Ak 3 5,
SR L T R T [ (P<0.001, n=3, E2B). 455H 4R
N, S-FUI )& fif 5 A i 6 5 5 5-FUB R T2 A
5%, ASPH] #54715-FU BT £ A 40 5 4%

3 24nh
[ 48h
BB 2h

BN

5-FU /pg-mL™!
KRG S5-FUR B ARSI HRAL. *P<0.05, 5RES-FULLF AN LLH; n=3.
HS-5 cells treated without 5-FU was used as a control. *P<0.05 compared with the group without 5-FU; n =3.
Bl 5-FUHNHIHS-S48R4E <
Fig.1 5-FU inhibits HS-5 cells growth
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4QI-UL(1.52%) QI-UR(2.98%) JQI-UL(0.85%)

(A)

10°
10°
h

PIPC5.5-A
PIPC5.5-A

QI-UR(1.94%)

B)

10°

QI-LR(2.96%) Q‘l—l L

Q1-LR(2.63%)

10*
10

10 108107

10¢

The apoptosis rate of HS-5 cells /%

100105 100107
Annexin V FITC-A Annexin V FITC-A
Control ASP

S JoI-uLG34%) QI-UR(18.69%) = JQI-UL(159%) QI-UR(8.84%) S Jor-uLasy) QI-UR(7.12%)
< < 85 <24
] ] )
v v v
@] @] &)
& & &
= [P [N

= JQILL74.67%) QI-LR(3.30%) s QI-LR(2.93%) s

Tt 100 10 100 T qor doe e 100

Annexin V FITC-A Annexin V FITC-A Annexin V FITC-A
5-FU 5-FU+ASP 5-FU+LiCl

A PR K MHS-50 T2 B: W4 LR, #+%P<0.001; n=3.

A: flow cytometry was used to detect apoptosis of HS-5 cells; B: the apoptosis rate of HS-5 cell. ***P<0.001; n=3.
El2 ASPRES-BRIENE S-S HIHS-S4ERR T
Fig.2 ASP reduces apoptosis of HS-5 cells induced by 5-FU
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2.3 ASPRHEEEE R E DL B 2R, A ASPTiAN S, 55-FUA
SRR N LB R Yt gk B R, A EL X R FHEL, /0B R 45 I, RO SLICI4L A 24 (&
4, 5-FUZLECE 455 0 S0 ASPALRY i 4515 % 3A). SRR B ALY, B AR ORI DA & &

A) S B (B)

Alizarin red staining

5-FU 5-FU+ASP 5-FU+LICl

© Control ASP 5-FU 5-FU+ASP  5-FU+LiCl
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Runx2 mRNA expression in HS-5 cells OCN mRNA expression in HS-5 cells
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=% = =

3 D g

5 Eos 8§05

e 2 2

° o g

.2 S &

g 5 0 5 0

2 2 g

= 5] 5}

= G) C}OQ &} c®
(&) (H)

BMP-2 mRNA expression in HS-5 cells

)

sterix mRNA expression in HS-5 cells
L T E—

—_
W

Gene expression relative to GADPH
)

Gene expression relative to GADPH
(=]

1 0.5
0 0
> & & S O
o&’\o Y% ‘)g ><Yso & S
G QO ‘(\3 G
A1

A: ERAYA; B: 5 R Y g 89T, C: Western blotfs IRunx2 £ [7; D: Runx2 85 [ 52 & 70 T, E~H: 5 A 56 R FmRNAZK IE 79 H7 o
*P<0.05; **P<0.01; ***P<0.001; n=3,

A: alizarin red staining; B: quantitative analysis of alizarin red staining; C: Runx2 protein detected by Western blot assay; D: semi-quantitative analysis
of Runx2 protein; E-H: analysis of mRNA expression of osteogenic related factors. *P<0.05; **P<0.01; ***P<0.001; n=3.

3 ASPRIFS-FKIENESE A /EHS-5S4AEHI A & 57 1L BE
Fig.3 ASP protects osteogenesis potential of HS-5 cells after treatment of 5-FU
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TS RGN S5 R R R (EI3B). Western blotfll
RT-PCRZ R 7R, 5-FUMEH G HS-5S4H Rk il i %
SR 2 PR (P<0.001, n=3); 5-FU+ASP41 %% 5-FU
1 RCR E 3 IRL TR IA B R T (P<0.01, n=3); Runx2
FARIEFTH (B 3CHIE 3D), Runx2. OCN. BMP-2
A K Osterix mRNAZIA YT = (EI3E~EI3H). £56 LA
SRR, S-FUSMGI B BE R R AN AR K BRI
{14 ] B 1 1) 8 O 500 4 PR B 7 ) AL )
R, ASPH] I 5-FURMY , BAT DR B Bl 5: T 4 Ak
PRI R A RE ), 4EREIE AR RS e
2.4 ASPHIHIHS-54HRE AL AE 5314
BB N MBI Lo G g L WUR, 5-FU4L

IR ) 4 B 2, R P R R O S A
R K, ASPZELURI XS B 2H 28 AL, 150 72 A BH 2 T T
55-FUZL A tb, 2 ASPHILICITALFE 5, H 30 i ¥ 1
HS-540 Jitd £ & 2 2 T~ B, B 5T A R TR T S 0e 2 (1
4A). BB AR IO, B bR R I DAE E 255
B &b B 5 85 T 45 A 35 A0 [R(P<0.001, n=3)(J&l4B).
5-FUZHPPARYZE [ A% FR 7K - Rk 3 1=, ASPTIiAL
B J5 #H LL5-FUZH, PPARYZR 1A [ (R (4C~E4E). $2
7N5-FUREAE {EHS-5 2 i r £ vt Jig 4 e s g 107 40 1 7
7] 734k, ASP ] 3 L4517 HS-5 40 M (1) G 73 A 7 16 o
2.5 ASPiFiZB-catenin{5 5
B-catenin y Wnt/B-cateninfF 5 18 B [ 5¢ 8 25 M.

(B) , N
Oil red O staining
0.20+ LU
sk R
0.15
a 0101
0.054
0-
IR
QQ&\ s RS
8
s

© Control ASP 5-FU 5-FU+ASP 5-FU+LiCl
e . . ..
. o ath @ o aEh
D) (E)

[
=}

—
i

0.5

The ratio of target proteins/B-actin
Gene expression relative to GADPH
=

PPARy mRNA expression in HS-5 cells

8 L & O

3 ")S OXY:O &
&
LA

A: WETOYt; B: W ZTOYL 4 5E & 40 MT; C: Western bloth: ] PPARYZE [4; D: PPARYZS [ 2K 52 £ 7> #1; E: PPARy mRNARIE /3 Hr. *P<0.05;

**P<0.01; ***P<0.001; n=3.

A: oil red O staining; B: quantitative analysis of oil red O staining; C: PPARy protein detected by Western blot assay; D: semi-quantitative analysis of
PPARY protein; E: analysis of mRNA expression of PPARy. *P<0.05; **P<0.01; ***P<0.001; n=3.
[Ela  ASPHHS-FRIENE 1E F /2 HIHS-S4RR AR A 1L
Fig.4 ASP inhibits adipogenic differentiation of HS-5 cells after treatment of 5-FU
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(A) Control ASP

B-catenin

5-FU 5-FU+ASP  5-FU+LiCl

WD - S —

Pactin W S S —

(B)
g
3 f-catenin
& 1.5
z *
£ -
£ —_—
-
£ 1.0
153 3k
on
-
s
B
g 031
=
Q
<=
[_4
0 T T
> .
O
I

©

[f-catenin mRNA expression in HS-5 cells

1.5- *k ok

1.0 =

0.54

Gene expression relative to GADPH

0-H—
> N NG O

A: Western blotf& il B-catenin £ [1; B: B-cateninZk [} & 840 HT; C: f-catenin mRNAFKIE /4T, *P<0.05; ***P<0.001; n=3.
A: B-catenin protein detected by Western blot assay; B: semi-quantitative analysis of B-catenin protein; C: analysis of mRNA expression of f-catenin.

*P<0.05; ***P<0.001; n=3.

5 ASPHEIS-FUIFIEHS-54fEB-catenin {5 S RiA
Fig.5 ASP antagonize 5-FU to regulate p-catenin signaling in HS-5 cells

W, S E — 2D RS I S-FURI ASPSE 75 J& 1 B-catenin
WHHEHS-5) HEA I BB 5 UG 7346 77 1A) . West-
ern blot4s F 2R, FHLEXT 2, 5-FUZH B-catenin®s
FiE D, ASPH R IL T ZASPTRALH S, #H EL
5-FU4H, B-catenint [ & ik [5] FH(P<0.05, n=3)(KI5A
HMI5B). f-catenin mRNARIFRIE 5 E A RIEE RiE
F—F(EI5C). SRR, 5-FUMIHI B E 7 1L RE

UK B 8 25 T 4 A 4 I BA BT T 1R K RS, RTRES TR
A B 32 5 41 i Wt/ B-cateninf{E 5 F <; TMASPH] L
WG AR 5, 50 W S HS-5HARCE 77 W] 7 AL g e

3 itie

IR NI IRV TT Mo ) 2 F B, AP E R
HEERIWER , 5] E i i A5 40 p 44 vl S 8502
PR REI R 0 A 2L, SR — HL 4545 BMSCs PA K i Ifil
T4 i (hematopoietic stem cell, HSCs) | /& & pfi K
HVEAE BB AR, S e R R U B
PR3 2 B Sl RAR, A 78 T4, P B4
Jd AT C AR 4H g 45 2% Jo3 4 i DL S i M PR~ 4t i ok
HE 5 RN G Bt 73144 B HS Csft LA AE A7 F AR 15 19, 1
i T AL g0 i e . M. k. HAP R &
IR ARG M Th e Bl E HEAEH . R RE
AR Er 57 WA AT I T OB AL A 1 R, RS R AT

A [A 7 -1(stromal derived factor-1, SDF-1/CXCL12)+
F4H A 7 (stem cell factor, SCF). L% A4 % (an-
giopoietin-1, Angl). Ifil/M A4 2 (thrombopoietin,
TPO). ‘& #r & H (osteopontin, OPN) LA & N-45 1% 25
FILFA-1(leucocyte function-associated antigen-1)%5%
b7, S HSCs LR ARG &, fEHSCsfRHF A
Wi ZICH T AR B0 U g 7 4 P X
I MR RAEAE Y H AT AR S, (H 2 BOER R Y,
JIi 7 200 ML o 3 A A AR . AR STE UL T B BE N
HSCs3E i T8 WIRZE ; FEREZ SF L0 B B s i RE X
B, B HSCs R A3, 36 LN B0 REJRIR NAVEI-
RASZFEPRI, £/ B8 A A ] X3, I A 4
o 5 HSCsHURE . GILIE PR EL ; Ty T ) 24
PR i B P PR TR M 4 1 22 3 I L REDGE 5 ANy
B IR 7 100 P R TR /D B8 S i S s 8 i P 22 I
VS RE 7T 5 B BENE T 48 i o] @ i 0% Neuropilin-148
1~ I HSCs#£ ik CXCR4, Mfi#iifi] SDF-1/CXCR4
Go¥ T, FEHSCsHEMEL AR P BeE 4
AT 0 240 B 4 i A 4 L 25 g ) e o T4 i, EL P A
SIS A Z R R Bh a5 T AT, 47 oA S5 AR
AP, 3EMESE % (reactive oxygen spices, ROS) & 4%
L5 A2 B RS/ RS 0 A L IR 3R . ROST i,
UHROS N e 3% [ PPARy, {2 H 55 C/EBPaJ¥
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WE G, #t— e B R R IE; TIROS PR
PPARYyAZ ], % 5% Al -FRunx2 FlOsterix %, i #F
RCE AP BEAE SEIGESE, ZR A, L4
WRIER IR, U7 MEAT A &S R IKEE
T FH S 5 2 P R 1 2 S BBMSCsA L B
WG, 51k BE R N TR AR N R DT AT

VR AH BE AT A 98 R B, 09T 25 95-FU R 3 8
BMSCs & AL AL DN A S, A1 Fifi 8 S5 A0 ) B4k
il R0 25 IO H DR S A i 45 A A Bl 5 BORZ D, i
AL P YIMDAFIROS & S 1 ™. 5-FU 5| i 4
AR 15 2 5 BR8] 70 5T 48 1 23 AT g O A e
A, I RCE FRN R 7 I 20 YR A S AR S
(1) 5% 5 T 3 I T R, X AR A T O (AR A B
FORI, S-FUIMBIHS-SAMe A R AT 1)
(RIS, A9 240 P 5 B 7 17 23 A AR 1 77 170 234K o
S RBA R 5 R, A4 s-FUER G
SDF. SCFIK| -1~ A F ], 17171 P Aot B 1 [ 3 I
Rl 2 B B i 2R et SR A DL B SIS UE AR,
AJ DAAE W S-FU B S s i flo 155 404 B T 2 5 30
BMSCsl# 70 5 Bifla 70t 2k, 7t im %, & 8
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