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WE:. B Wi EEERE N I8 3% B BB # (osteoporosis, OP ) K Rl %5 B & Ak b BRE s Mo A48 NF-«B Ry, 7
&5 40 1 SPF M4 £ BE A BIE O 10 B XU BB B4 S ar OP B P34 4 4, Dd 41 (OP AL +22 K ) Lh 41 (OP &
R+ LW R+ATEiz3)) OP (0P BiAl) Zo H(BFARM) WA ZF T ERNWARIEIRKT, R 5 Zc AWM ,Dd A,
Lh 21 OP AR HEHEEH TR, 5 OP A3, Dd HAMRBE &% ZR A, 5 Dd A X, Lh B % FEHK(P<0.05), Ze
N BB A H[ (29, 1545.45)% | BEF T OP 41[ (10. 1124.09) % ] (P<0.05) , % # % T 5 Dd 41J5 7+ 75 % (24. 08+
5.03)% B 232 21 F HUS Lh 4 (29. 5526. 33) % (P<0.05) . GSH-Px.SOD 7K M & S MKk S Ze 41 .Lh 20 .Dd 41 .0P 41,
MDA 7K M BHRAR ¥y OP 4 \Dd 48 \Lh 41 \Zc 40 (P<0.05) . Zc A5 /NEEH R IFARATH BHIEKE, 0P A5 /NEEHE
WA E B /N HEFI A HIN, O £ A BRI R LB /NG L5, DA 148 OP 414 i %, iy B i IX L& /N2 45
1, ARSI T OP 4, Lh R4 B /NI E B, a8 KB G/ NREM BB LEBAEIIAR Y, 5 Ze H LR, OP
AR NF-kB K EAFREEAHE, 5 OP HEX ,Dd 4 . Lh H K RAKF EAREIYEN TR, B Lh @AKF EAERE
B+ DIA(P<0.05), &t FHEBKSAAZHMENBUE OP KRB HE SANBEETT, BRIKFHLN D NF-xB KL,
xR LEEAREBI;FRHAM;NF-«B; KR
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Abstract; Objective To explore the effect of curcumin combined with aerobic exercise on bone density, oxidative stress ability ,
and NF-kB in bone tissue of osteoporotic rats. Methods Forty SPF female healthy rats were induced to establish an OP model by
removing bilateral ovaries. They were divided into 4 groups equally, Dd group ( OP model + curcumin), Lh group ( OP model +
curcumin + aerobic exercise), OP Group ( OP model) , and Zc group ( sham operation group). The levels of different index were
detected with different method . Results Compared with the Zc group, bone mineral density (BMD) of the femur in the Dd, Lh,
and OP groups decreased. Compared with the OP group, BMD of the femur increased in the Dd group. Compared with the Dd
group, BMD in the Lh group increased ( P<0. 05). The percentage of trabecular bone volume in the Zc group (29. 15+5.45) % was
significantly higher than that in the OP group (10.11+4.09)% ( P<0.05). After curcumin intervention, it increased to (24.08+
5.03) % in Dd group, and it was (29.55£6.33) % in Lh group ( P<0.05). The levels of GSH-Px and SOD from high to low were
in Zc group, Lh group, Dd group, and OP group. The levels of MDA from high to low were in OP group, Dd group, Lh group,
and Zc group ( P<0.05). The trabecular structure of the Z¢ group was good and there was no obvious pathological changes. The

pathological changes in the trabecular bone in the OP group were serious. The trabecular bone was uneven in thickness and arranged
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irregularly. There were multiple bone marrow areas with no trabecular structure in OP group. In Dd group, some bone marrow areas

had no trabecular structure, and the arrangement state was better than that in OP group. In Lh group, part of the bone trabecular

structure returned to normal, and there was bone trabecular structure in the bone marrow area, with only a few uneven arrangement.

Compared with that in Zc group, the NF-kB level and protein expression in OP group increased significantly. Compared with those

in OP group, the NF-kB level and protein expression in Dd group and Lh group decreased, and they were lower in Lh group than in

Dd group ( P<0.05). Conclusion Curcumin combined with aerobic exercise significantly improves BMD and oxidative stress in

OP rats, and reduces the expression of NF-kB in the bone tissue.
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(W77 AMEKO) , # % A7 & (R FE 4R,
RPMI-1640 ¥4 ( il —6F) , EEL B F W hE X
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2R A R B S B AT I A
JUR, i RNA SR H rizol #2k $2 50, &1 RNA $#2 MU %
SR cDNA, 2 2 U BT E 8%, WS R B-
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min, JEEFR IR EL LA 40 ¥, LB kA E > 3 Ik, A
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Table 1 Primer sequences

E#H ikl

r 5'-GCA TTC TCA CCT TGC CTA TCT-3'
5'-CTC CAG TCT CCG AGT GAA GC-3'
5-CCA CCC ATG GCA AAT TCC-3’

R 5'-TGG GAT TTC CAT TGA TGA CAAG-3'

NF-kB

B-actin

1.8 Western blot I &1 NF-kB & H #£ ik

WO A M BB ZH U PBS IS MR VR % JF 5
o 2 R AR RO R B 10100 BEATIR G, A 458 &
2L 08 E W TE EP B R IR 10100 LR #m A
foedE B AR UK 2 mL, fEAH R RB N F %
WL E MF UL 80 R A BEAT #2450, A
37.5 CHYLRIEA A 20 min, R HF TR NF-«B HEH
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Fig.1 Changes of bone mineral density of rats in
each group
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HF(25.55+6.33) %, ¥ 5 OP H i 2 7 A 5 it
& X (P<0.05),
2.3 HALNIERE

BB M K B Op 41 GSH-Px,SOD {H T [%.
MDA {A T+ (P<0.05) iz sh i & 259 T Wi Lh 41
7 Bl GSH-Px.SOD {7} & MDA { F % (P<0.05),
4 AL FLRE X = HE W (P<0.05), L
%2,

2 AH KRR YA

Table 2 Oxidative stress capacity of rats in each group

Al GSH-Px MDA SOD
(U/mL) (nmol/mL) (U/mL)
Dd 41 197.23+5.78 6.32£0.16 141.56+5. 56
Lh 4 245.03%6. 71° 4.9520. 14° 165. 16+5. 89*
Op 4 182.16+7.32°" 7.51£0. 19 85.32x4, 03"
Ze 4l 325.65+10.36™  2.67+0. 11 177. 266, 247
F 697. 152 1848. 657 551.148
P <0. 001 <0. 001 <0. 001

i .45 Dd A E %2 ,*P<0. 05;55 Lh 248 Hdk ,"P<0.05; 5 Op 4 It
#,°P<0.05,

2.4 HE 31,
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W, BA 2 Ak F e XOR WA /N RS, DA 8 Op
A P hr i R o B B XA /N R A HES RS
T Op 4 ,Lh HE M B/NREMIKEIEHR , B H#EX 1
AB/NRE B, A PG, I 2,
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2 B HE Je (x200)
Fig.2 HE staining of rats in each group (x200)

2.5 RT-PCR ¥l NF-kB mRNA 7K 484k

5 Zc H I XT, Op 44 K B NF-kB mRNA 7K |
F+(P<0.05),5 Op 4Lt xt, Dd 41 .Lh 41 K B NF-
kB mRNA 7K ¥ F % (P<0.05), H Lh 4§ NF-B
mRNA 7KEALF DA 41 (P<0.05) , WK 3,
2.6 Western blot 3E#1 NF-«B & 5 # ik

5 Z¢ X, Op 4 NF-«B A EF(P<

0.03), 534 KB NF-kBEH FRH(P<0.05), H
Lh % NF-kB HEH £k {EF Dd 4 (P<0.05), L
@40
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Fig.3 Changes of NF-k B mRNA level of rats in
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Fig.4 Changes of NF-k B protein expression
of rats in each group
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