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RE: B MNERREHIXTREARARIFAETAXAVTRERERERERAXE FHORAHEN, ANERKRIN B
FENEN, FE WEXNBAMKRIHAE(RIHAER 15 min/d, FHE S ~60 Hz 788 3 mm WEERSH 12 w) KREHD X
FRE, R HE B 581 AB-PAS 3t {8, # 47 Mankin P4 MK S B L RE AL 6 WE B T-% & 4 .COX-2.PGE, ,
CHAENXRTREEREZ:; NE X KRWEHNERSINEBRETETHE. &8 XE4AH .5 Hz R3h4 .20 Hz IR3h4H .60 Hz 45
B /PRI Mankin MR, F B EHER (P <0.05) ; HBIET- RS 4 H .COX-2.PCGE, HAMERNBER MMM E X
HIEIR(P <0.05) ; MBA S SHz A CI RAXAERAHAL(P>0.05) , HAFHE CHRZEERAB (P <0.05) ;A FH
ERNEXEERER. & KNNZEERITSERSEL, RIFERK, M EAVREBRE, RISBBERTEXE
A AR ;S ~60 Hz 3 mm R 08 4R 30 A B AL 3 4h i K B BMD $1m,
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An experimental study on the effects vertical vibration on lumbar facet joint degeneration and
bone mineral density in rats
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Abstract; Objective To investigate the effects of different vibration frequencies on the occurrence of rat lumbar facet joint
degeneration, low back pain-related factors and femur bone mineral density in rats. Methods The lumber facet joints were
harvested from rats in control group and vibration group ( Vibration group rats were applied 15 min/d, 5 - 60 Hz frequency,
amplitude of 3mm vertical vibration for 12 weeks). Sections of facet joints were stained with HE staining and AB-PAS staining, and
the severity of cartilage degeneration was determined according to the Mankin score. Immunohistochemistry was used to examine the
expression of apoptotic cells, CII COX-2 and PGE2. DXA was used to measure bone mineral density of femoral neck before and
after the vibration. Results With the increase in Herz, the Mankin scores increased, and the severity of facet joint degeneration
was significantly different among the groups (P <0.05). The number of apoptotic cells and content of COX-2 and PGE, increased
significantly with increased frequency (P <0.05). The expression difference of CII between control group and 5Hz group was not
statistically significant, but the difference among other groups was significant. The BMD of different groups was not significantly
different. Conclusions Long-term vertical vibration can lead to cartilage degeneration, the higher the frequency, the greater the
small joint degeneration. Vertical vibration was related to the expression of pain-related factors. 5-60Hz, 3mm amplitude of vertical
vibration could not increase BMD of femoral neck in young-age rats.
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OA) MEMABEHERE", Hb OA WEERE
BURXTHERE, HBRERRE , FRANER
R REIRYL S %, BT RAREDL A
AT R AN IEF R E A, NS BOCT
WEIRZE, HB AR E 5 R M0 E) 2 EA X,
TELH MBI A, 2 B4R 3 B 8 — R R SR B
2, HOXT B HE /N 4T R A8 K B 9 B B R 4 1 A A A
Ko

1 #RMAE

L1 ZBHY

6w > Sprague-Dawley HE¥4 KX i, 40 R ,SPF 4%,
EE210£10)g(MREEFEEX¥KHNPH L8R
fit), &4 IE5 K SCXK-( %) 2012-0004, LK &
309 EREsh X RAEE R SR G LM,
L2 BEHEDMRTRESYER
1.2.1 Y5 -HymMmEsdH . STBA 10 B, H
SHARGERAI R, 2R3 H, BH 10 A, H
55 B.C.D, EHMAMFRFZ P REFSE,
1.2.2 @A QA A MEHRLE, QKRS
FHRARSHBMARS NG ENEHESRN, KR
BHEVAL AT BA.CHA.DAMMS.20.60 Hz
FEHRS, BARKS) 15 min/d, IRIFEEH 3 mm, %
% 12w, EWRFEE,H 5% KEEB(7T mL/kg) &
F B BRI K BRL, SURE X 2% MR Wi v 0 A B 35 BMD
1.2.3 BuAgsE . BEEaks SR EELEEA
KB, BE L-L BHEAXTHRE 42 ZRPTBE
WEE 24 h, 15% 2 _EZRBRE 7d, FKp
W24 h, BEEHBKE _PEEH, A EE,
NN —HEEM ,EE4~5 pm  BEEE, K
FRBE - ARATCRB XA ER EESRHAGAH
R R KRBT AILE 2 Jidk L5 KR Collagen
I 4ifk .DAB & {7 & .SABC A LiAN & .
AB-PAS A H AN T EAY T EARA AR
B, R KRBETFIRE E, itk L EE AR
AR R, R AFEERE 309 ERGIYTRER
fit,
L3 HREBHMBENE

WhHEMHE J6, A% BHEREDF, 84
BEALEEER S skU1 b, S A5 5 T REMLIEER 5 9%, 3
R EmBRRENAREE RERBEHWRFZL,
W BT AB-PAS e 66 W IS @, B
MERRLEREN ., 44 Mankin iF 2045 5 KB
BEREHITIES

1.4 TUNEL #&# ( kit-POD #:)

Y1 K % HLBE & A 7K ,0. 01 mol/L PBS HE#E 5 min
x2 & ,37°F Proteinase K & & i J& 30 min;0. 01
mol/L PBS( PH7. 4) ¥ 5 min x3 K ;37°F 5% /)
411 & £ P 15 min;37°F 5 pL TdT +45 pL dUTP
IRAIW 1 h; PBS Be ik ;/NF MIE P fe g i T /5 m
50 wL converter-POD F454A | ,37C F#¥H 30 min;
PBS E ¥ ;20°C F fin 50 wL DAB, 2 if 10 min; PBS
BR3VGRYERHRTERFGMAARKE
IERBLGHRAREE Y, 5sec J5 BRAKMYE, B EHEE
BiK #EBA b Olympus BB . SAMH
EES WA, BEET BKEVER S M E, it
BHEMEREARTREAR(HEARERHEA).
1.5 COX-2 i (SABC #)

Dk % R 8 A K 5 ddH,0 M 2 min x 2 K;
ZRT 3%H,0, BE 7 min; RIBKE3 KMAR
A 0.01 mol/L #i#k AR £ 2% b ¥k (pHS6. 0) , B I 47
PEHBEKES in, BE 1 REEHRRAE
0.01 mol/L PBS &% 5 min x2 K ;0 5% /N 10
BFHAR,ZRTHE 20 min; FHh0 1: 100 FHERH
KB COX-2 Hifk,37 CTF#EE 1 h;PBS % 2 min x3
KBmmEYELLFER R ZH,37CTHEF 20
min; PBS ¥ 2 min x 3 ;X #H SABC,37°C 20
min;PBS %t 5 min x4 X;DAB 8 & , H T EHFEAK
BB AREESR 1 min, PBS RE—HIENFAME
S, HERK,ZH, Hh, BHERA - B4HM
PLIEER S skP0 Bk FELE R 5 RS, B R 4 #7
B HREGFHREE,

1.6 PGE, f Cll 5 &M

TR £,

1.7 Stk

{#i i SPSS18 B 1T 4047, R x s Fin 4
BILLBERATESHMLSD KK, KEKF o =
0.05, P<0.05 IANAGIH¥E X,

2 £FR

2.1 HLAKEME
AAXRTRENLE LR, GFERA;BAHX
TREHFR, AAME, XD HGHEBRLE. C
HXTREAFRER, MRE, RERET W,
HETRLBBEER;D AX T EEHHERERE, 6
FEE, ETEREAUE TR, BT BEWREER
BE1),
2.2 HE &4 RWE
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TR RABA XD . Wi KEHRE
AERAMSNERMER MER T A m, &
BEREHTHR EEEETRERKBEARIIFR
B, ASARAT,EREHEER,
OARXTHRERTHBIMERR, XTREL
HHEFERBM, COX2 EXF ¥R OA WiiEH
RUEFFZ—. BFERIBAFEAL $ COX2 F
E¥m, #im L PGE, KKk {23 0A K4, &
LRERERESMES COX-2 PCE, KX ZIFH
X, RARS A RERE X TR RWIEM, PGE,
S B R RAE A B, 8 10 B 4 Y T R
ER2BEAMAR REAMEE X, REHR
% f1, PGE, REBEHEY KR, 1% &3 PGE,
SRS VAS ¥4 & Oswestry ER 4 2 EH X,
ALRER B RESNY PCE, ¥k L Fxt 4, p
EWReNm, COX-2 1 PGE, KL B & P RKik¥
L3R T S5 REHE /N ST B0 R o R 5 A
MIFTRE, AT H#iE A K B . [IAF PGE, A1
AR P Y B AR K P R
SRR AV FH , DA TIT AR K P /DN DG 49 98 G, O L AR AR
BAFEERER, o, CcoX2 Eat EAB=
% VE¥K PGE, FBURYERE, AR LR A M
BEBE R, T R B, M S R B . PGE,
MCOX2BERRRUEN T, NEBEY K, 5
HANAFTREEREEEMHEL BEATRIFRE
TARMAMEAREER, AEdARE T oW E
V61 42 VE A 3% 5h % B 5 AR
FRBEAER—FUEETRAEHMSGEHER
AN EF TR, RIEN B RAL P AL
Wi, R 2N —EMERE S RNEGR IR
B N¥FSIHRIBIHRE  EEFHEHMR
A, MY TFREKRDEEEENXRDAHAR,
ALRHMNEEFMESEEEXRETHR, KA
¥ 3h 40 K BB & 81 BMD 35K B 1 8 0, 6 B = LA
ERAREE XE5MEMESRANEEEZWA
—B, FAIMHRALTERAIORSBRERE, K
BEWE MRS Y R AE A A SRS RV R E
FZAR R s @R 30 7T 8 13 5 e UL P 2 5k W 48 6
BN, EEBAEK EENNAGEERE S M
5, 3 3% 5 05 oA 7 1 LT 4 AR A, nsE LA
B EEERNARE, L ARARBYUIBH ;O
Wahid MK FB A B, COX-2 PGE, HFRAHE
ERBRE TR L MEFREN. XEFE
ERBEAEYRBRENANEETRS.

A SLHE KR MK A R EERS, &
B 5 ~60Hz {3 & ik 3h T & K BUERE /D R K
FRE, AMERSAEEMN  KEREEREME
Ay MEERMARARSHBRE, NPE
RAEFIEH—-EREEARIIZERE/NDXTRER
fEREE,
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