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Experimental study of proteasome inhibitor MG132 up-regulates Wnt/f3 —catenin signaling pathway to improve os-
teoporosis SHA O Rong-xue ™ ,ZHANG Liang,YANG He-jie ,ZHANG Zhi-jing,YUE Jun,PAN Hao,ZHOU Hui ,and QUAN
Ren-fu. Hangzhou Hospital of Traditional Chinese Medicine ,Hangzhou 310007 , Zhejiang , China

ABSTRACT Objective To explore the mechanism of proteasome inhibitor MG132 in improving osteoporosis. Methods : To-
tal of 32 female SD rats, weighing 220 to 250 g and 8 weeks old, were selected. They were randomly divided into 4 groups (n=
8). Rats of group A and group B were cut off ovaris on both sides to make model of osteoporosis,and then they were given pro-
teasome inhibitors MG132 and dimethyl sufoxide (DMSO) respectively. Group C was a sham group and rats were given MG132.
Group D was a normal group and rats were given MG132 too. The rats were killed in batches at 6 and 12 weeks after adminis-
tration , and the femoral neck tissues were obtained. Relevant data were analyzed ,such as pathomorphological observation , mi-
cro—CT analysis, detection of 20S proteasome activity in tissues,and expression of Wnt and B—catenin. Results : Morphological
observation showed that the trabecular were slightly thinner,reticulated ,and occasionally interrupted in group A, while the tra-
becular were obviously thinner and discontinuous in group B. And the trabecular were intact and arranged reticulated in group
C and D. The analysis results of bone mineral density (BMD ), bone surface (BS) ,bone volume/total volume (BV/TV) and tra-
becular thickness(Th.Th) showed that group B was worse than other groups in all parameters at different time points (P<0.05),
and group A was worse than group C and group D in BS(P<0.05) , there was no significant difference in all parameters between
group C and group D. RFU value of 20S proteasome in group B was significantly higher than that in other groups (P<0.05). Ac-
cording to the results of Western blot, the gray values of Wnt protein and B—catenin protein in group A were significantly higher
than those in other groups (P<0.05). Conclusion: MG-132,a ubiquitin proteasome inhibitor, can regulate Wnt/B—catenin sig-
naling pathway by inhibiting the degradation of —catenin protein, and delaying the occurrence and development of osteoporosis.
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32 HUMEME SD R B, 75 it 200~250 g, 8 J& i,
SPF 9%, W T Wi VL B2 25 K2 [ sh i) S e 5 A IiE 5
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DMSO) Ity F 3 E Amresco 23 H] o 20S 8 [ il {4 45 )
7 & BCA i o i il 0 & S i L & — e i 1
F[H Sigma 23 A . B—catenin HLIAFN Wnt HLIARM T3
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HifE 6 JE A1 12 IS o3 SIAb 5E W s — I i B B2
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2 #R 22 2% BMD .BS .BV/TV &% Tb.Th #E4543#7 , Hi4k
2.1 Micro—CT Wigg4s 5 R B 417E 6 JAA 12 A S5t i 22 T Hfh 45 41

Micro—CT WL 4E S LK 1,C 41 D 418 /N (P<0.05),A ZHAEA [l [a] 5 BS 255 C 41801 D 4
OB, A ) TR, B ek, RBEmRT ] (P<0.05),C 4R D H A5 2402 s+ L g it 8 X
Ak A S NREBCRET P, SR, (R 1D

A B4 CH D

6 Ji

12 J4

B 1 Micro-CT %% 1la. A 41 (OP+MG132)6 J& ( )1 12 A (R ) 1b. B 41 (OP+DMSO0)6 J& ( F) A1 12 J& (F)  1e. C 4 (T R X I+
MG132)6 i ( F)F 12 (R ) 1d. D 4 (QE#+MG132)6 J& (1) 12 J{ (F)

Fig.1 Micro-CT observation 1a. Group A (OP+MG132) 6 weeks (upper) and 12 weeks (lower)  1b. Group B (OP+DMSO) 6 weeks (upper) and 12
weeks (lower)  1e. Group C(sham operation contral+MG132) 6 weeks (upper) and 12 weeks (lower)  1d. Group D (normal +MG132) 6 weeks (upper)

and 12 weeks (lower)

1 FEAXBRBREFTHELHN BMD.BS.BV/TV K Tb.Th § Lk 4% (x+s)
Tab.1 Comparison of the content of BMD,BS,BV/TV and Th.Th in the tissue of femoral neck of SD rats among groups (x+s)

BMD(g/cm’) BS (mm?) BV/TV (%) Th.Th (pum)

25 R4

6 JH 12 6 JH 12 J 6 JH 12 J& 6 JH 12 J&
A4l 8 1.28+0.22* 1.18+0.19* 47.2+5.5% 39.7+4.14 83.6+6.6* 80.8+8.3 294.4+23% 296.3£13.7*
B4 8 0.98+0.17* 0.78+0.17* 31.9+£5.8" 23.6£6.8" 68.5£8.5" 61.4+7* 250.3£17.7* 193£23.4*
CHd 8 1.30£0.36* 1.23£0.19* 53.8+6.274 50£5.7** 83.4+8.2% 84.68.3* 313+18.6°  312.3x18.9*
D2 8 1.23+0.26* 1.18+0.32% 54.4+5.3% 50.6+9.5** 83.1£9.74 82.8+11.1*  311.9+21.5* 314+20.34
FAi 3.104 6.818 27.113 27.425 6.424 12.025 16.667 71.291
PAi 0.042 0.001 0.000 0.000 0.002 0.000 0.000 0.000

A 41:0P+MG132;B 41 : OP+DMSO; C 41 : flt F AR X F+MG132;D 41 : IE#+MG132, BMD: H 5" ) Jii % [ s BS : B R 1L BV/TV 5 KB4
Th.Th:F/NRIREE ., 5 A 4LHEE, "P<0.05; 5 B 41145, * P<0.05

Note : Group A : OP+MG132;group B:OP+DMSO ; group C:sham operation contral+MG132; group D :normal+MG132. BMD,BS,BV/TV and Th.Th rep-
resent respectively bone mineral density,bone surface ,bone volume/total volume ,and trabecular thickness. Compared with group A, *P<0.05,compared

with group B,* P<0.05
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2.2 JBEEMERLE R
(EARDIV N S T AN S N A o &
F P TR R 20, e R S A R R B i
6 5 1 5l P AT Y LR VR AN TR I 2T, A A
NG Gl L WY 0 £ o ARS8 Tl /DR R A 0
e XS, TR B U ER 4 A R A X3
(F2) miffss T s g 8/ N R & AT
HEF B A0 52 20 A T N R %, 5 A
MLHCHE 73 A B /NN (B 3) 6

2.3 208 & AR Mo AT

F A REAS 208 B H R A RFU (KL I0 25 53 . A
4] 34.7+8.7,B 41 107.4+62.3,C 41 31.0+10.1,D 41
28.1+8.8, U4 2 5 A1 i it 2+ B X (F=21.2,P<0.05),
B 2 (OP+DMSO) i) RFU {8 i T HAth %41 (P<0.05) ,
HAth 5 AL Y RFU (25 53 o4t 12438 X
2.4 Western blot £

B A Western blot £ 25 5 . FK4F Wnt 2
[ B—catenin & [ X NS H A K (B 4), K

2 RAEEE T AL HE Jea (x10)  2a. A #H B /N RIR AR AN WA AR, HAHES LR
Fr HRE GG EE 0, A0 B 2b. B 4L B /N R AR 0 A R A S R 22 R 2 AR I B
Wiz JLRIBR ST 2¢,2d. C 415 D ZUARRL B /N BRI A At s 4, HES B2 AR
BT LM B

Fig.2 HE staining of bone tissue under low power microscope (x10) 2a. Group A :bone trabecu-

lae were slightly thinner and slightly thinner,which were arranged neatly and could be connected
into a network with occasional interruption  2b. Group B:the bone trabeculae became thinner and
thinner,the morphology and structure were poor,many fractures occurred,and the gap was
widened  2¢,2d. Group C was similar to group D:the bone trabeculae was thick and thick,the

morphological structure was complete ,arranged in a network , closely and orderly,and the gap be-

3 RMEBT A4S HE Bt (x100) o SR 40 HL SN HE 1 4008 52 05 B s BUE , £
B DR, B A AR FE 1A s Bl A S 2 AR, A TR /N TR A 2 R A BT ) A
THE/NEN 3a,3b. A 4L E/N RN A B AL ARG B, A 419 B AL AE Al
HEHESIAAL  3e,3d. C 4145 D 4 /N BT HE Pl UL HICPE 0 A 1 1 40 L 2 200 M Al
5 B 5%

Fig.3 Bone tissue HE staining (x100) under high power microscope. The appearance of os-

teoblasts HE osteoblasts were square or quasi round, located on the surface of bone matrix and ar-
ranged in a long strip ; Osteoclasts were multinucleated and distributed at the edge of bone trabecu-
la,and bone cells were scattered in bone trabecula 3a,3b. Group A showed dense osteoblasts in

bone trabeculae , sparse osteoblasts in group B,and disordered arrangement of osteoblasts in groups

Aand B 3¢,3d. In group C and group D, the bone trabecular area was larger, scattered bone cells were seen in it ,and osteoblasts were arranged orderly
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JE T BT R AN A5 B AT I, H AR
HEMAX R B = E A KEE/ NS EAKE
o KEMMER TR, A HR KBS T HAb A4
(P<0.05),

A4l B4l C4l D 4l
1 2 1 2 1 2 1 2 3

—catenin
B T G _—— — — — —  ——

Bactin | e—— — — —— — —

4 B-catenin 4 [1 1 Wnt 2 111 Western blot £l 2% St
Fig.4 Western blot analysis of B—catenin and Wnt protein
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Hoffa fracture combined with ipsilateral patellar dislocation and ankle fracture:a case report
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Fracture fixation , internal

TR B 4 M BE , SMIN A ARE #, R WA
Je AN BR B 3T R A 5E 4 el AR T AT, SN BR AT
Tr P8 T IR, AT 58 X7 3 LS8 B, WAt ikt
Ui B 2 TR 1) 83 S BE o SR B o A2 ),
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