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Effects of Astaxanthin on the damage of osteoblast induced by H;O, PEI Ling-peng” ,DONG Fu-hui, HUI Bo-di. *Insti-
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ABSTRACT Objective:To investigate the effect of Astaxanthin on enhancing the function of anti-oxidative damage in os-
teoblast. Methods: MC3T3-E1 osteoblasts were randomly divided into five groups,including control group,model group, As-
taxanthin group [ low-dose (1x10~ mol/L) ,middle-dose ( 1 x10™ mol/L) , high-dose (1x10~ mol/L) ] ,in which the activity of
cells, activity of superoxide dismutase (SOD),the content of reactive oxygen species (ROS),lipid oxygen (LPO)and mem-
brane fluidity were tested and compared. Results: Compared with Astaxanthin groups,the activity of cells,SOD activity and
membrane fluidity in the model group were significantly decreased(P < 0.01). However, the contents of ROS and LPO were sig-

nificantly raised(P < 0.01). Conclusion ; H,0, can cause oxidative damage of MC3T3-E1 osteoblasts, but Astaxanthin can pre-

vent or decrease its influence.
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IFEZR AR AR A R ARECH bR,
e W 4 IR R FSC I WA 24N Astaxanthin, F LR S
N 3,3~ 0k-4, 4~ -3, B~ h R IFE R
AT . SR B R A A R 9 3 B 2R A=
YieEdiee, JLUABTAA AL B 1O N |42 i i ) AP ses
YERZE M, ARSI AR R X HL0, Sk 475 BRUsSH- 4t i
LAY [14) 48 S5 AL 4 157 £k i (superoxide dismutase, SOD) ¥ 1 | i
T B H & (reactive oxygen species, ROS) & & g il A 1LY
(lipid oxygen, LPO) & 5 LA K 41 B 5 5t 3004 1% I 2, 1F w4k 5%
AL A Pt 3 i B A X BT HL0, AR RE T s
1 #Rl57FE
1.1 FEALERARF]  Labeonco VKRE S THRAY , 752 5356
JEEETE, AE100 HL 5~ R-F, LA = IR AR, 960 B9 000
JETE,J2-SH s UK VR B0 L, KA-1000 %1 75 20250001, €30
£ (YMC Carotenoid S—5, Waters) , HPLC (Waters 600E 1% 7 %
ERGE, PDA-2996 A FEFIKLNES Waters) , CO, JH1E; F7

EINVEE  HAREL Tel: 010-64014411-2521

% (Precision Scientific 2 ) ) , 8] & AH 2% & ##%5% (OLYMPUS) ,
MDA SOD Ml i & (W A m st @l A4 TR , IR
T EFULFI (LA R, R H B ST Jk ik (MTBE)
(Gl AT ), ook B (AEI AR A F) |, RFL B G
(KRB AT, a-MEM  JEE B 4 1017 9 Gibeo
NS 8- - 1-Z3 R (ANS) \ PG ZH (DCF)  TUE,
LI (THF) W H Sigma A ],

1.2 FUbFImpL i s U %

1.2.1 APRFIZEE FREC10 g FALTRNA 10 ml /K i
FEIRARIEJE A 300 NEA-1EC e A B, #8 2 h ), BFRsiA
A SE (2 B AR KA T ) , TR R e S 26 &
PGHATHRBUR AR AL B

1.2.2  IFE R @ik sl

1.2.2.1 R ISR A S AR I T Z R 3
WEE N 12 em, HIEC ETETE,

1.2.2.2 PEME 43BIHC 2 ml SR R PRER EAE H 50 ml IE
CUBE— PR IR, ISR VR IBEIR . K VR BV FH Lk 3K, 26
AT RS AIBERIP ,~70 CHETE45 .
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1.3 UFHZEYE HIEH HPLC P4 B I R R0 8 41 A) I
WIS A FRAE M T4 5, AS B IR R IREUR 2 08 5 H
AW AR A Ay B A A F . AR AT, Waters YMC
Carotenoid S—5(4.6x250 mm); JishAH A, Z i -7K (90:10) ; i
B B, LB L0 R EhAH A 5 B R4 FIINA 0.05% = LW
R BT AR AR TR AR s SRR BB, B 7E 10 min PR
0%3¥8 11 % 80% ; 10~20 min B 4EFF 80% ;20~30 min B i 80%
TZE 0% ik , 1.0 ml/min; Kz, 480 nm ; P £ 15 Fl 260~
700 nm; AR, 20 pl,
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Fig.1 HPLC detection of Astaxanthin extraction . [=all-FE—Astaxanthin
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Fig.2 UV-VIS of all-E—Astaxanthin
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TREWATHEE, LIATL 1x10° 4> /ml 425 B fh 55
FEIRHAE 37 °C 5% CO, 5 N 5535, B H R, LUS R 2 d
Bl 1 ARG, 0.25 o/L JFREE I REHH Ak L0, A 22
AR NSRS E RS
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e rp e HE A RN A7 A5 0 20 P L 5 SR A T G R, R
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REFRWETR, 48 h G Rt I AN A 4 I 1107 mol/L
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1.5 WmFs4s 507k
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5%C0O, ¥ 3% 4 h, FHEEFRY 537 T 540 nm A1 620 nm & W

EE%Z(AW_AGZOXR) x100% o R=(Ajsi— Apsio)/ (Aneo—
Aren) o Assio: T 540 nm 15 Alamar Blue XJ B AOEREE 0 Ajsio:
A 540 nm A o-MEM Xt REBY OGRS . A yeo: B 620 nm B
Alamar Blue X7 HRAYGEE o Aggo: P 1K 620 nm A a-MEM X i
BT IEIE  Asi: DK 540 nm BRSBTS, Ag: 1K 620
nm FHRESL I SERE
1.5.2 ROSE LI PBS VT UMLK IE N 1x10° A~/ml A2
5, I0A 5 wmol/L 4G (DCF) AL HR4HY 1 h, H,0, 4t
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530 nm, BRAE 10 nm, I 25 2H 40 AR IR B TE 4 i X R 24 v
DCF 2GR
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¥ 2 K, -70 C)E ZRah 3 ¥R ,4 °C .10 000 rpm .0 20 min,
H_F3# . Nitrite ¥ SOD {4, TBA G2 LPO &4t
7% s == G250 Wl 8 1 Bk AL IE SOD M LPO fH,
1.5.4  BUadifafiEss s s as T pH 7.4 B9 10 mMTris—
HCL KB 220, 4 CRAE 3 h, AEHEFRE, 7 000 rpm/20 min,
FEUUTE BTN AARIS 28 0P, 5.0 10 000 rpm/15 min, 15 ]
I A IR 2 3 PRSI 4 . I IRV T %
BUETRGE v R B T VKA Tt . B Lowry 165
I, PR BE R RSl 500~800 pg/ml,

1.5.5 AHMORRAY i S I (DG IMPREE ) ANS ZEGERE!
Fric . ¥ F PO S W, FAT B — 8 VA TR pH 7.4 & #h4
BWEIRZE MR R B AUE 0.004 mmol/L, #4Z17E% 15 min,
Wit ANS R FHV -5 S (A BTS2 e i 46 1) 200 M SR 4 TR 50, 37 °C
#HE 10 min,
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£3 AFRIRERETEXTREMHEBERIER RN (ANS $R12) (245 ,n=6)

Tab.3 Effects of different concentration of Astaxanthin on the membrane fluidity of osteoblast(x+s,n=6)

20 51 i I 5tk TR JEERR T Sl
RERIL 0.502+0.011 0.35120.010 7.01120.901 2.014+0.067

X IR 0.45120.012* 0.30320.012* 6.901+0.872"* 2.91320.072**
{RFHEIFEF ZAH (1x107 mol/L)  0.479+0.018™ 0.343+0.017* 6.990+0.880* 2.145+0.064**
RFIEIRE R4 (1x10° mol/L)  0.462+0.013* 0.330+0.014* 6.924+0.877* 2.327+0.068**
R IRE R4 (1x10° mol /L) 0.455+0.011* 0.317+0.011* 6.908+0.870* 2.689+0.070**

2 e

2.1 4IRS I3 3 PSR AR AL 1x107° mol/L
H,0, Jeag il B AU T 45 5l G H . R 2 4R XS R4 it 4n
HOTE SRR L A B N (P<0.01) , HLUTR5 220 A B 20
U5 P R T v T AR (R 1)

x1 ARERERSEI HO0, LEMIATE A n=6)

Tab.1 Effects of different concentration of Astaxanthin on

1

osteoblast activity ( n=6)

451 Alamar Blue ifJFR
HEAIZH 46%

poiiticl 66%**
{RFNE IR R4 (1x107 mol/L)  48%**
FPFIRIFE RA (1x10° mol/L)  56%**
R AR Z4H (1x10° mol/L) 619%™~

T SRR A, *P<0.05, **P<0.01, F[d

Note ; Compared with control group, *P<0.05, **P<0.01,follows the same

2.2 ROS.LPO &A1 SOD itz 3 FiAS [ Mk BEiR %

FALBLS , FEH 1x107° mol/L H,0, ZbH A4 i B 40 il ROS \LPO

T ECFD SOD TG PSS R R . MR K AR R4 19 ROS A

LPO & i BRI 20 8 /0 (P<0.01) , T SOD 375 1 I 454 7 2 38

PR(P<0.01), HEB—ERmBCHR(F2),

R2 FERIRENSFSEXHAM ROS.LPO &= SOD &k
BYBSI (x+s,n=6)

Tab.2 Effects of different concentration of Astaxanthin on

the contents of ROS, LPO and activity of SOD( (x+s,n=6)

- ROS LPO & SoD i
Fi  (nmol/mgpro) (NU/mgpro)
R 430  0.46+0.08 6.120.6
papiicEi:] 320** 0.20£0.02**  10.5x1.2**
AR 241 (1x107 mol/L)  426™* 0.44+0.06*  6.6+0.6™*
HIFHR IR ZH (1x10° mol/L)  397** 0.40+£0.06*  7.4+0.7**
FAI IR 24 (1x10° mol/L)  333** 0.29+0.05**  8.2+0.7**

2.3 YIMOBEAGFSHPEIIE 3 FICAS R vk B U E AL HLS
1x10° mol/L H,0, AbFE A 4 f i P 45 R =B . IFEFER
XS I R A MM SR S MAERAG ST ¥ B XL (P<
0.05) , W75 25 A HHL Y 4 37 B 9 o0 1 v T R e (36 3)

3 g
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OH") BC 45 i DNA )& i DNA s il , Sk

DNA J /B S B WT 22, 458 il | 520 DNA-DNA  DNA-ZE

FBACHR , (7 2 i 2R A R i, DU ol 4 A Dl

ASEE O BRZA Y DNA B & MDAk, THAE H0, B

BT DNA A G IO, X FE 2 H T 1,0, & DNA

B0, BEAR A 5 2 B 20 M It A AL, AN A mT e

AdNiER, e, T RETEA 4555 DNA _Ery4m s

TUNER B AL T A A SIS PR B H.0, YA 1Y

LB SN DNA RN s AR, 3 DNA EfY

WL BT, SEEREE AR IITE Hy0, BFHA T, 5 S 5 - 20 L

DNA 545332 #r 4 K, SOD T AL B 6 HE AR, LPO 25 fE A 40

LR B9 ROS & B4 0, S Bean MK 58T 0 32 204k . AH

FEZ T MR 3R AN Hy0, 55 14 i 400 M SR A 5 A B A )

PRIV, UL SR 28 AT LA SRR AR HL0, b B 20 M 1 i i)

i,

A FE IR IRE DTS AN S TR AR R b BEE

G AR B A A, MRS I U Sl 1k S BT ke 3 A

TE H0, VEIIT &4 09 H i 345 0 S 30T I B | i 3

PER T B e — AR ESR bR, M TIRE R0 T4 -5

B BRI A A, BAT— 5 I 2 SRR X 25 &

PUEALVE T HRBT T 9% 1 H RS RIS 45 5 5 | 2 7T e 52 )

SR G RAERE R SR LA S i R AR, B

RBNRIL IR YE FR A AT 1R A= )2 D RE Y F Y

£5 Bk WRTE R AT LA RO B 5 R HL0, Xl 2
LR S A7 , HE T I PR K B RO A M 5, I
HIE LR

S 30k
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