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Influence of canthaxanthin on D-galactose induced osseous changes of rat PEI Ling-peng™ ,HUI Bo-di,DONG Fu-hui. *
The Research Institution of Orthopaedics ,China A cademy of Chinese Medicine Science ,Beijing 100700, China

ABSTRACT Objective: To study the influence of canthaxanthin on D-galactose induced osseous changes of rat. Methods :
Forty-five six-week-old Wistar male rats were randomly divided into model group, canthaxanthin group and young control group.
In addition, 15 sixteen-month-old Wistar male rats were used as old control group. Model group and canthaxanthin group were
given injections of D-galactose for 5 months (20 mg/kg/once per-day) to cause aging of rat. Then routine osseous parameters
were tested and compared among the 4 groups. Results : Compared with young control group,the BMD , parameters of structural
mechanics and biomechanics, bone calcium, manganese , magnesium and the content of hydroxyproline in the model group de-
creased significantly (P<0.01) ,however, the content of bone phosphorus,the activity of bone and serum ALP increased signifi-
cantly( P<0.01). Those changes of the model group were the same as the old control group, but the changes in the canthaxanthin
group significantly differed with the model group (P<0.01). Conclusion:The high does of D-galactose intake can cause aging
and osteoporosis at the same time in rat, but canthaxanthin can prevent and inhibit D-galactose induced osseous changes.
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11 FBEEAERT 752 4066 (R EAAR A D) 960
TIBEVEA3 I ICEE T  Lunar—XR FURLAE X 288935 B2 2 4% L 1)
HETTRE SIS HL | KA DR WA 66 T (B AR B HEA H] )
C30 ¥ (YMC Carotenoid S—5, Waters) , HPLC (Waters 600E 4§
FEE R G, PDA-2996 A A FEFAI#% Waters) , TN ¥
(MDA ) Fl 8 4846 4 5 A (SOD ) I s 3 70) 4 (o 5 2 Ak
TRERFGTAT ) s BEEE O FLALIURL (i £ 2 IRA W) s B H
B 3ERCT LB (MTBE) (36 [Eih 250 7)) s D-2EFLUHE 100 o/
ml JEK BE (AR AR A T ) s RFLIR B IG (el
BT o

1.2 FLALTRI L ] B 2 oo

1.2.1 AHLAEE FREL 10 g FLALBUROINA 1 ml 7K, 8875 I
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R 5, A 300 ml INER-1E S BE 4 H, 8 2 h J5 K IgTE
AR , PR T e 5 28 R A A TR AR AL 3

1.2.2 BEEERTHRERA Al %M KIS iR
AR BIE T B8 2 A B BN 12 em, FHINER-1EC
YV, @UEM . 43 HI B 2 ml KEZE B AR BOR _EAE, A 50 ml
PIR - 1E C e bk v, ISR DRIBEIR . K v FH Lk TR
% AFTI A IBEESIIN , 70 Citifr &

1.3 BRI E  BEEE TR BOR &0t 8 s S S0 A
33 43 25 1T LIAS B R AP35 AR B HPLC Hh {4 B B [E) An T
DL G (R R AR WA A3 AT, s 2 O oy s = 2 3 o e A
I B 2 2 T BRI B

1.4 54l 6 JEE Wistar HEPER R 45 HEEHLS R 3 41, BP
TR FAEN R APEEE R4, 4 15 K, B 16 H
WA TR R R 15 RAE I X IR,

1.5 SRR ZITTE BRI MG 2 4L D23
BESE R TS, M H 1R, BHR 1.5 g/kg, o BEES 360
HABEERR DG HAEE 1K, BIR 20 mg/kg (SRR ), 7
AN BR A LSS B A RO ST, A H 1R ESENH 5 A
A, FriERAIARE , FRE S CRERRIE, B2 IE 50, T p i ki
I, ASEI VG MDA Fr it 55 B R BEIR i (ALP) i M
1L SOD T 5 438 452 I B A8 U %1, 000 e B R
FEE ol AN ADNEAEL I P =T R eE I i S
SR S m A ALP 36

1.6 EHEbRSHk

1.6.1 IM¥EH MDA F1 SOD &l MDA RSB E
2212 (TBA) e a3 ; SOD R IV iR £k v

1.6.2 HEEWNE WK MHIHRE T Lunar—XR BIAEE X
R EEME A L, A LB B T B 3 AR AL B
R SRR S, AR AR B TSR L N, P BaE A B R
TRIBVARAS , KA ARA AR T, 8 5 I 5 DX A HE A1 4 3
i, FBMTBREMIEEEE, PERERREETHE,
M5E S0 R TEE 20 nm, FAHEEE 7 mm/s,

1.6.3 H&MH A 2EmE BORRERE , BT
G ROt A U e B A B 5 FH AT RSP et A0 B B ) E
PR ARAR AT 3 S W32, A5 213 B £, bl
2T H A5 R BUE IS5 )1 25 S 80 (o Rk i e KB |
sPERR A PERREE ) . MIESECN R EHEEE 10 mm/min; T
JENRE 4 mm; {RFFIFTE] 5 55 25 22 mm, WrEb)s , BUBCB R
YERR A1) A, 7 WA S AR D e JBE B R MR A I
ININE B B R INAR a B/NAR b, TS H R BUBC T A 4510
W) T2

1L.6.4 HHO YR LER BEIE OB B

B BUOR R A DR T s bR, IR SRS TR Ak 2 he, B
TR SRRV . AR FHS | O R IR A e G B
5 G BEM AR, Qa0 E R O ERA 00 R S K
PR, ARG AT AR 2 b, BUR K SRR, S Ab B
FAAH B e B L 660 nm P T INRE , OISR FH 2 B
MU Z, B2 (EDTA) /B . @I R A FLAE SR Ak,
1.6.5 BhEINENR S8 ALP IHHE &ML ALP iEPEN &
OF e o & BOR A i FRE e, 3 ml
AT - AR 2 h, 338 . B 90% ZEEFIPNEH v 1 ¥R, ik
ANJEFE 2 he BUBJS A 12 mol/L HCL 1 ml @& iR /K% 2 h, Bt
HUE SN T 3T 560 nm P K FlE, @&+ ALP R 1k
2E A RE TR &I (FR R BE AR i 3L v AR N w4
HEY, O ALP TR FH S S0 EL bl s 72 0 2

1.7 SGeilsFabd T SO bR 22 (axs ) B, R
SPSS 10.0 GEit 4R AT Ge it 34T , 4 1) 22 5 LU FH B R 3R 7
ZAMT. DL P<0.05 29851 X,

2 #HR

2.1 £4IE MDA 1 SOD S tbi 5 4% Al AH
e, RS2 M 7E MDA & THe , I SOD 1% MEA Bk
1% o 5 B X] B 20 A8 Ab b 3 — B, B2 ¥ o 40 55 o A A 2
A EE, M55 MDA & BRI, 7% SOD I tETt e, HE S/ 5
P2 L (P<0.01) (LFE 1),

2.2 JREEEEIRRNES R kT A R BT
K2 S T A I B 25 5 (P<0.01), 3 HiE%
FRARYZH F % B Hb e W BR2H 8 302 (P<0.01) , Ui B D-212 3L
BEXT R BB 2 BT g R e ST 5 A i R A
AR TE AR o 1E R I B T BETE B T4 5 e AR R A L
P BB RN B YA e T, H 2 B3 25 5 (P<0.01) (WL32)
2.3 EEMIIEMAEY ENESR 55 IR A,
S o N 2 S TR R P SR B 0, T R A A 2 P I
PRI S (P<0.01) (WL3R 3), MI7E & 4548 J1 2 F A4 7
SEFEAR T T 2 B, 2 04 SoF FE 4 R T S B 10 2 ) 15 95 4 o R
e FRML(P<0.01) . D-2ZUAXT B 2540 J1 24 A 9
2EFEBR R MAE 5 1E 3 0 8 K RS b i 34— B, T B 75 it
21 5 AR A M LY, B S5 ) 2 AR S SRR AR
JrbeE, B 2 (P<0.05) (W3R 4,5),

2.4 CEWES R VEE BEAONES BEE R SEAE R4
B TEEAOMABAS A BE KB A B W B s b (P<0.01),
52X A B YT S A B, BT Al
S ORI L, BAS A BRI B A R B T, B2
BFEER(P<0.01)(LFE6),

2.5 BhEMERS R ALP WEMEMMTE ALP iK1 57

&1 % MDA §EFIM& SOD &M (x+s, rats=15)
Tab.1 The content of serum MDA and activity of SOD (x+s,rats=15)

it H HAFT AL HERTA EME X AL P2 o
MDA (nmol/ml) 6.72+0.52 14.52+0.49** 10.43+0.12** 7.22+0.204*
SOD(NU/mgpro) 121.325.21 94.42+4.16™* 103.62+4.01** 110.55+4.114*

T AT B AL " P<0.05, ™ P<0.01; ST LA 4 P<0.01

Note : Compared with young control group: *P<0.05, “*P<0.01 ; Compared with model group: *P<0.01
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AN HAZH P 4 T 2 B0 2 R I o B A i P S I R 5 1
PRI (P<0.01) , FEERRIAL NS ALP Al ALP 1515
THAEXT BRZH LU 2 35 715 (P<0.01) 5 s B 5 R 20 5 3 il xR
LRI ALP 3 P b A BT, g AR ka3 — 3, B
TR T AR A A L PR R R I T i T

ALP FlE ALP 15 HEBH B RRAL, B2 B 255 (1<0.01) (WLERT) .
3 g

F5E 2 A B 97 1 AU B B £ DA A4 4 RN 35 PR
[T 2R S m i A A R ik DR &7
At ny A3, EE T, [ i 3T AR R R Y

F2 BEEBUBEENE(g/cm?, x+s,rats=15)

Tab.2 The density of different sites in thighbone(g/cm?,x+s ,rats=15)

HBAL XS R B Y R LT HRZH B # A

BB 0.172+0.012 0.107+0.010™* 0.137£0.010** 0.13920.0144**
BB 0.151=0.010 0.095+0.010** 0.115+0.010** 0.123+0.0124**
BB 0.139+0.021 0.08120.016** 0.095£0.016™* 0.10220.0174**

TE: STFAEA IR LA . * P<0.05, **P<0.01; 53R LA . 4P<0.01
Note : Compared with young control group: ***P<0.05, **P<0.01; Compared with model group: #P<0.01
R3I EREEKE.EEREEHTEISIR (15, rats=15)
Tab.3 The left thighbone length, weight and section(x+s ,rats=15)

T H TR R4 RN B REZE e o eH
B (em) 3.57+0.10 3.60+0.12** 3.73+0.10** 3.61+0.154%
HH L (g) 0.32+0.12 0.35+0.10** 0.39+0.14** 0.34+0.114*
e RAME (mm) 4.03+0.11 4.15+0.11"* 4.07+0.10% 4.10£0.114*
He/NIME (mm) 2.93+0.12 2.85+0.15"* 3.00+0.12* 2.91+0.134%
e KRR (mm) 2.33:0.14 2.55+0.12** 2.37+0.13* 2.41+0.124%
Fe/NARE (mm) 1.530.13 1.49+0.12** 1.57+0.10* 1.45+0.134*
T FEAEXT IR AL : * P<0.05, ** P<0.01; 532 135 A P<0.01
Note : Compared with young control group: * P<0.05, **P<0.01 ; Compared with model group : *P<0.01
R4 EREEMIIFEIR (315, rats=15)
Tab.4 The structural power parameters of left thighbone(x+s,rats=15)
TH AN IR AR A YNl REZE BB eH
PPEREEE (mm) 0.430.11 0.35+0.10** 0.39+0.11% 0.370.124*
VAR (g) 10 032+1 012 9005+1 042** 9 639+1 024 9 440+1 0084*~
I KAESE (mm) 0.67+0.13 0.55+0.14** 0.58+0.12** 0.56+0.174*
BRI (2) 112321 031 9995+1 075** 10 57241 051** 1085+1 0414*
T S HAEXT IR HLAE . * P<0.05 |, ** P<0.01; SR TIZ Heds . 4 P<0.01

Note : Compared with young control group: *P<0.05, **P<0.01 ; Compared with model group : * P<0.01

xR 5 ERBEWNEIERR (x5, ras=15)
Tab.5 The biological power parameters of left thighbone(x+s ,rats=15)

WiH T A X IR AL ELAGRIL Eay coapiskiEl B T 2H
R F7 (N/mm?) 2204322 111 21 1352 210%* 21 63942 325** 21 36042 2324*

F R AE (mm) 0.023 2+0.003 2 0.019 5+0.004 1** 0.020 9+0.002 4** 0.020 1+0.001 24*
PR ) (N/mm?) 20967+2 113 16 7552 116** 17 7752 112** 17 20122 1234**
FAPER A (mm) 0.018 2+0.001 6 0.015 5£0.001 1** 0.016 4+0.001 4** 0.016 0£0.001 74**
TRV 77 (N/mm?) 25618+3 173 27 1213 221** 26 20943 251** 26 338+3 2114*
R 225 (kg.mm?) 5525 618+423 121 5327 257+413 286** 5386 209+423 661** 5360 200£422 7224*
PP (N/mm?) 1225 098143 261 1177 227+148 571** 1156221141 121** 1162 204x143 5124**
I R H(mm/kg) 1.221 2+0.703 1 1.410 5+0.701 1** 1.326 620.702 0** 1.370 0+0.701 04*
PR RE 120 029+23 209 103 327422 011** 108 397+22 789** 106 100+£22 1234
T SEAEX B L . * P<0.05, **P<0.01 ;5 3 2RI L . 4 P<0.01

Note : Compared with young control group: *P<0.05, ** P<0.01 ; Compared with model group:

4P<0.01
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F6 BHI5 BB RINESS S E (s, rats=15)

Tab.6 The content of calcium, manganese , magnesium , phosphorus in bone and serum(x+s ,rats=15)

WiH FAEXT BRLL s B Eoy oy e i BEZE B A

B (ng) 812.12+110.10 592.15+120.09** 668.42+107.01** 607.27+102.104*
B (pg) 172.23+21.12 321.21£20.10** 261.18+23.21** 269.41+20.274*
B (pg) 6.07+0.72 3.12+0.71%* 5.02+0.52** 3.89+0.314%*
B (pg) 7.87+0.50 2.96+0.56"* 4.76+0.42%* 3.54+0.294%*
145 (mmol /L) 2.76+0.13 3.07+0.11** 2.97+0.12** 3.03£0.124**
1L (mmol /L) 2.76x0.11 2.62+0.15* 2.68+0.17* 2.70£0.134*
T S AEXT IR LUAL . * P<0.05, ** P<0.01 5 5 58 FAR AL LA AP<0.01

Note ; Compared with young control group; “P<0.05, **P<0.01 ; Compared with model group :*P<0.01

*k7 BEMERESEMNE.ME ALP &4 (x5, rats=15)

Tab.7 The content of bone hydroxyproline and ALP activity of bone and serum (x+s ,rats=15)

WiH TN IR L | EWEXT IR KEZE BT AL
FEINERR (ng) 3212.51£512.10 865.12+432.20** 2351.21471.12** 1 822.29+430.174%*
H ALP(U/L) 173.52+0.62 195.21+0.70** 188.32+0.63** 193.36+0.584*
1y ALP(U/L) 5.07+0.12 7.12+0.11** 5.63+0.15** 6.64+0.15%*

T S TAEXT IR H A . ¥ P<0.05, ** P<0.01 ; 5 R B IA] 4 . 4P<0.01

Note ; Compared with young control group; “P<0.05, ** P<0.01 ; Compared with model group: *P<0.01
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B A BIAEN, RIS T aeS 5B E oA
TGS, BN HAR SR AR AL BE T, BT B R P B
FASE BAT — 5 PRI B A BG TR 7 ARSI v AR X IR 2
M3 ALP FEVEAR T D-2 U BT A IE 5 & I X 1
4, T pE A A 3 T IE R %o B2, 3 AT Be e oh T e
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