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HE. Bl RITESTFEBESK(LMWE) X/ RAZMAME RAW264. 7 FERBRSARATHEW, ik & 100
ng/mL RANKL %5 RAW264. 7 Ak SH L W B 4100, 2 TRAP B RMRE B RUKEN FREHNARETERE. £E
WIS, Al 100 ng/mL RANKL %5 RAW264.7 itk 5 d /5 &4 LMWF A3 R 50k 5235 57 3 d, @3 % TRAP FH¥E 410
S8 44T B O T T ARSI WL 40 T B R 0 A X T M 9 R B R sh BB L R R R R R LMWE X B
4 MO8 T BB W , capsase-3 75 HE MR A &R Wl LMWE Xt capsase-3 §% #: 3 7l & ; RT-PCR & f LMWF Xf i Bl & 41 i BAX
5BCL2 RERKAMNEM, &8 B4R A 100 ng/mL ) RANKL AJ RIESRBEKN AN EFMME, LMWF LIS
% RANKL % S BB S 41 M A0 AR DA B BB 5 40 MO 00 B R o s ISR B B R B/ LMW AT 438 ol 8 440 G Fr B2 350
FT-% 3t BB T BS capsase-3 (9% ¥ ;PCR 8% LMWF A] B3 8 T v & 40 M3 -4 52 49 BCL-2 #1 £ 78 BAX B[N mRNA &3k,
ME{E BCL-2/BAX BIL{E, &% BATEBEMETMHE T REAEES SREED, BEEEARAT, RERNLRR
813 T8 BCL-2 A1 | ¥ BAX mRNA BEEFELHM,
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Effect of low-molecular-weight fucoidan on osteoclast apoptosis
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Abstract. Objective To investigate the effect of low-molecular-weight fucoidan (LMWF) on the apoptosis of RAW264.7
murine monocyte-induced mature osteoclasts. Methods RAW264.7 cells were induced to differentiate into osteoclasts by 100ng/
ml RANKL. The induced cells were identified using TRAP staining and specific bone resorption pits. After successful
authentication, RAW?264. 7 cells were cultured with 100 ng/ml RANKL for 5 days, and then with LMWF (5ng/ml) for 3 days.
TRAP-positive cells and bone resorption area were observed to analyze the inhibition effect of LMWF on osteoclasts and bone
resorption. The effect of LMWF on apoptosis of osteoclasts was detected using flow cytometry. Caspase-3 activity was measured
using the caspase-3 activity assay kit. The effect of LMWF on BAX and BCL-2 gene expression was detected using RT-PCR.
Results Mature and functional osteoclasts were successfully induced by 100 ng/ml RANKL. LMWF significantly inhibited the
activity of mature osteoclasts and osteoclast resorption. LMWF promoted osteoclast apoptosis and caspases-3 activity. LMWF down-
regulated apoptosis-associated BCL-2 and up-regulated BAX mRNA expression, thus decreasing the BCL-2/BAX ratio. Conclusion

LMWF inhibits osteoclast activity and promotes osteoclast apoptosis by down-regulation of BCL-2 and up-regulation of BAX
mRNA gene expression.
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58038, BEREERBRHRERSFBERHNR
EABELESERNEERE. REHAKRS5E
R, BEEHas 58RIk, B, BEARAAT
BEEZWARK ATEWMBEELIE. KEWRE
ESE A B AT DAGR 2F RS 40 B A 1 L A R 1R
SEEE BASBIFEE, R EBRBERA
PR B R I o T B 4 O T B 1 R AL
38, ALK o 7E /K S4F LMWF XF RANKL % S 1
AR B MM AR, W LMWF SRk & 48 v
B DL R HLE , o LMWE 3B RS e B 4
By R e X

1 #MRMFGE

L1 #&5EH

NEB AN RAW264. 7 4 ik (F E B FTEE
AIRFEREMEZEHEH.OC); WERK, (Sigma
A);FERE(BEH)  DREAVEREEKET «B
ZAKIE 1L B F AL {& (sRANKL) ( Peprotech 22 7))
capsase-3 WE MM IAN Z(HRERLAH) HEA
MRERRBR AN & (Sgna 27 ); H
DMEM ¥ 57 5 [10% i 4 IfiL ¥ ( Gibeo A 6] ) ; R B
B 2 " REIY PR —4h (Sigma AR ) s BB ER R Wi
(I"BS) D-hank’ s & ( B #/); All-in-OneTM ¢gPCR
Mix , All-in-OneTM gPCR Primer ( 32 [H GeneCopoeia
AHE),
1.2 {u3%

AR 7 B 4 SR (Coming A F])
{8 B A 2= B . CX-21 JE%¥ B8 ( H A Olympus
) 55% CO, HHLIE R 48 (Heraeus 22 &) ) ; 3t 3\ 4l
LAY B B 5% 43 # B4 (BD 22 7] ) 51Q5 Real Time
PCR # Il & B ( Bio-Rad)
1.3 g
1L.3.1 #HEAH& HURBREBRENERE,HE
ERESN KT M EREL 100 pm 8 5F K& &
oA EEERTEFE, BHRO0.5 cm x0.5
em XK/MNWIEFE I LKBEHEERBLRE, 5% &
REIE ¥ 30 min, TH D-hank’ s MIEBE 3 B, ET
BFERED EF4CEH, AFBREET,
1.3.2 HEBEAKRESSEE:(1)FER: K
RAW264. 7 B4tk BefP F 6 FLAR L E X E
BAMMEE N L AR EE 2 x10"/mL,4 h 5
5 40 B G BE, ¥k ¥k B F 100 ng/mL RANKL £y
10% FBS =8 DMEM 3538 5 ,37°C .5% CO, HIIEFH
MR GERBRBE IR, Q)% BS54,

OF B 102 B 308 W5 4 9 % 75 $5 F ; @ TRAP
R& BB, AR/ NERE R EE 30 s,
ELIZEB AS-BIBFMRILE VKD HNBE R $ 37 C
FEE 1 h EIEKEI R, HAARKBRESLR 2 min, THRF
—HEBW, HE SRS WA R R
PAMZEBEAR(=3 M), OBRWKE. &
FAREE AR EDTA B 4 £ 0B S W1k,
2.5% W% _EEHEE 30 min, PBS BAEER 3 R, &
X 5 min,30% .50% .60% .70% .80% .90% ,100%
ZEMERK BB SREEERZE,CO, IR AT
B MR AMEENEETRKES,

1.3.3 TRAP FR¥E40 M i3 5 B %% i 1 #7447 - 58
BANSAEMESFEREBRE, B LR
FHEESSdE,LMWF AXAHESH S ng/mL LMWF
BHREHITES 3 dFERE B, #4T TRAP 16
(IR E) o kR : OFT4L 5 172 100 505
TREHLEEE 10 400 BF 47 730, BT B8 ; Q 4 i
ERRBAARWIE AEZ=3 4, LRLEE
3K, BRBEEREFERL WA 10 5kH
BR,.BRERFBEYLER 10 A~ X8, X2 HXE
% , %l Image Pro Plus 6.0 FR4H7 8K {4 3 B % ik
HERIEIT 7.

1.3.4 O nEiE{a . RAW264. 7 4Bk LA 2 x10°/
mL ZFFEH ,100 ng/mL RANKL &R 5d j5,#%H
&7 5 ng/mL LMWF (945 2 Se k50 8 5 48 b, B
EZHH 4% ZRPREEE 5 min, BEBRAR 1L 30 s, PBS
e 1 min; MA 0.01% F(BEF Y% 5 min, PBS 1
%, 0. 1 mol/LCaCl, 434 2 min, PBS 2% Ml 75 Uk
3 (10 s/%K) . Lk PBS WA RH A, FISE
JEAR BG-12, PHITHE F K 515 nm, B30 B4R
T,

1.3.5 MAABEACMARBT . AHREFERS
df5, B h&F LMWF fyiE s akaesisk 2d 5, B
BHEA, SREABR—-—EKRE, EL S5 min (1500 o/
min), FEFBMPEHE MM 1 K, Z/EH PBS Sk 1
W, 1 x10°/mL FEEBMARTFESENR. I

100l M8 i A 2L Annexin V-FITC #1 10. pL PI

(propidium iodide) , WELLT 3 HAF AR 48
B4 : @ A B0 Annexin VFITC A fn PI; @ jm
Annexin V-FITC &1 PI; @®Hhn PI A Annexin V-
FITC, BRRESNFZERME RN 15 min f5, #b 0
400pL 55628 moo , i =X 40 B S0k 0 45 R

1.3.6 caspase-3 WM E - AREFEFRS )G,
&R LMWF F3E R B4R R 3 d 5, BEHE
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MBEHYT . BEBRIREERE SRRE
BERER R SR, R R E P REMN—ER
MErE, FEMTHRBAHMMBERE TP, SR %A
BTER40% L, RBEEERENEE BFiEE
RT BRI Z WAL —F 85, &
YT, KEMRERVBERKAEAZH
AEYEEE, MBEAREY MR SIS SURE DU
i HLE A A R SRR,

E2ARE " RATEBRERERNE ISR, T
LA BB P B4 O M X I B 4 A 3 e e ok
WHE, BRI LE X TRAP( + ) M THECE
Bl LMWF A] Ly /> RANKL i 5 0 2A 0 40 0 (9 4
B AR TREENEE R FRRBEEA#A
B LMWF w] L4 i 5 40 B B B R U 2 R, B ROl
BMERESEREEHREZFR L, #7 LMWF R
AT LAGR BB 4 M B 2 A 3B . [ B B 41 ) At
HHENEE X RIEIIEE,

WY BERS I A R B LMWF 40 A i 5 40 B 48 B
TN REFRAYS, M E AR, 73 LMWF
AT A TR RS T IEE X BE %S 5
B s MR Annexin V 5 PLXUH 48 it LMWF 44
BHETSE M B & T EE X A,
ATHBEMEFEAR S EEXNRBAXLER, B
LMWF EA 1@ 255 & 40 i 59 98 1= e VE

Caspase KIER—H¥IMEAMRIIXEREN
B, MR ATHERSMERPEEEER, 24H
FTEHATE  RETHRATHIESEREME
W F A, Caspase FITEALER AWK : —KREBER
R HFET-ZKM Fas B, TNFR A S, B —H &R
HMBEZHREBTES (I Bax) EhELRBIAKE,
HEHMEER C AR AR BIAME S, 5 Apaf-1
( apoptosis protease acticating factor-1) ) 454, #ifi &
7 Caspase 9, Z H X FABR —TEENH N
Caspase FI 76 H 7, 3 & & 4 1§ 1k Caspase-3 Hl
Caspase-6 , Caspase-7, = 4= Caspase HJ 2% Bt il K X
R, Caspase-3 4b F T Caspase BB i i F
W, R EEMBLE Caspase, Caspase-3 j& L Ff
TRIBGESERMICRE, RARA T HETNE
LPATH , Caspase-3 PTG AL 58 B 8 1= A R 0] 38 By
B ALBHIR KT LMWE o LB B 4% o i
#Jfl Caspase-3 BYTEM: R H BB AR -,

FT-MHEERE P BCL2 FHERMABA T W
FEEVTET BACARATRABFRER, &
HEMMEA T FXMIEM, BCL-2 2 B A fHE

B/ 2 RENES, EMmE MR E T, HEA
L R O & B b 2 Q% w48 N 40 L 2% 19
Ca’* AR ;@ F WM E C MBI T BLET Caspase
EABABE MHARAT; OEmEMESRET
By A, a1 BCL-2 AT p53 . c-myc i & #9 40 LA
=", BAX B BCL-2 #1¢H X E [H, 7T {2 #E 40 i
BT, BAX BRERREFATH S BARA T, T
ENEAREZRTESZE BAX A I F &
EAER B mel BCL2 MERTM S HAKA T,
BAX A L[] BCL-2 JE M5 — B Ak, {1 5 3 & 5 10 il
ATHER ATSBAEATnEE™ , iRk
BB T8 & A 5 BCL-2/BAX HAEA %, LI
BAEMTFRHIHREER T, BCL-2/BAX [#1K,
] 5| A 2R b A s e 37 B9 4 A8, HE — 45 B3 Caspase-3
BHRARALEMT, BCL2/BAX WAHE MH X &
AT WARARE S, FEFHERT, BCL-
2 M BAX fE 0 N IR 5. 2R BCL-2 #XT &
& T BAX, R # ¥ ;R BCL-2/BAX § Rk, FH{f
BCL2 R REMENMZ MM s 44T ; nE
BAX % & & F BCL-2, | BAX Al — Bk B 1%
£, 3 MHTE R BCL2/BAX R T B4k, I\ T 42 # 40
BT, AL PCR 5% K8, LMWF & LA a]
T8 Bel-2 AKX, L BAX ERHBEL, BH
BCL-2/BAX H. {8 B , X 7] LUAE #F T 28 ki {4 B i) 38
BEHENTR, FREREAE CERARATREH TR
i o B RE I, B A WIS Caspase-3 BRI A A
T,

GEmR AREHAN, K TERERER Y
DA o B A0 AR 09 08 5 B R IR T R, 1R BBk B Al
BMEOFEAT, H 58 ERATRRE X, &
MRAKATHERBRESRPHAHR, VBEED
EER AL AR T EEL.
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