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[Abstract] Objective To explore the protective effect of intraosseous pressure intervention on the de-
generation of tibiofemoral articular cartilage in DH guinea pigs and the effect on the expressions of type 2
collagen and matrix metalloproteinase 13 (MMP13) in the cartilage. Methods Forty male DH guinea pigs
aged 6,9,12,and 18 months old (10 per each month age) were randomly divided into the non-decompression
group (5 per each month age) and the decompression group (5 per each month age). Intraosseous pressure of
tibiofemoral joint was measured after adaptive feeding in the non-decompression group.intraosseous pressure
was measured after decompression surgery in the decompression group. After the experiment, real-time fluo-
rescent quantitative PCR (RT-qPCR) and immunohistochemistry were used to determine the levels of type 2
collagen, MMP13 mRNA and protein of tibiofemoral articular cartilage. Results The intraosseous pressure,

MMP13 mRNA and protein expression levels of tibiofemoral joint of each month-old guinea pig in the decompression
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group were significantly lower than those in the non-decompression group (P <C0.05). With the increase of

months, the intraosseous pressure of the tibiofemoral joint in both non-decompression group and
decompression group firstly increased and then declined,reaching its peak at 12 months of age (P <C0. 05) ,and
the expression levels of MMP13 mRNA and protein gradually increased,reaching the peak at 18 months of age
(P <<0.05). The expression levels of type 2 collagen mRNA and protein of tibiofemoral joint in the decompression
group were significantly higher than those in the non-decompression group (P<C0. 05). With the increase of months,
the expression levels of type 2 collagen of tibiofemoral joint in both non-decompression group and decompression group
gradually decreased, reaching the lowest value at 18 months of age (P <T0. 05). Conclusion Intraosseous
decompression surgery can significantly reduce the intraosseous pressure of degenerative tibiofemoral joint in
DH guinea pigs,and has a protective effect on tibiofemoral articular cartilage. The mechanism may be related

to promoting the expression of type 2 collagen mRNA and protein and inhibiting expressions of MMP13 mR-

NA and protein in the degeneration tibiofemoral articular cartilage.
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PT-30 Fij % JR T ) 4% 2 &% (£ [E D A7), TR-
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W8 4 JED 3L 204 P8 DH KRR 3R BUR I 56 37 50l
i ] TRIzol® 43 8 # RNA, mi Script I RT il &
W%k 558 cDNA, W A SYBR Green PCR Master Mix
WA mRNA FRIEKF-, RS LL 20 pL /Y
B HEAT , G 30 25 A 40 F 2 95 “C RF4E 10 min, R 5
40 MEFR (95 CHELE 10 5,60 CH4E 2 min, 72 CH
%% 2 min, fE 72 °C FZEK 10 min), i i S0 26 6 E
i PCR(RT-qPCR) 70 #1 H A5 56 B Fxf B, 2 A i Ji
BIMIEM 5 -ATG ACA GCG GCA CCT ACC T-3',
16 :5'-CCT ATT GTC CCT CGT GCG-3'; MMP13
BIMITE :5-ACA CTC CAG CTG GGA TAT AAT
ACA ACC TGC TA-3', L [f]: 5'-CTC AAC TGG
TGT CGT GGA GTC GGC AAT TCA GTT GAG
CAC TTA GC-3'; GAPDH 5|#iE 1.5 -TGT TCG
TCA TGG GTG TGA GA-3', [ :5-ATG GCA
TGG ACT GTG GTC AT-3";U6 5l#)1E [ :5'-CTC
GCT TCG GCA GCA CA-3", Jx [ : 5'-AAC GCT
TCA CGA ATT TGC GT-3', ffi H Livak 35 #r 5
P4 H B9 mRNA Rk KF X T GAPDH/U6 #5
WAL . BT BR8N 3 ANl S SIS W B .

1.2.4 BEXTHRE 2 AKER MMP13 &k dyn &
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S J5 A M AR 5 pm RO H LY R B
T 75 CHEF T 6 h, B R 2K, 3% AL &
(H,O) BB F/KZRMEE 10 min LI G PR M T
FALYI TG, 25 T 0. 01 mol/L ¥l MR £k 22 vh Wk
(pH=6. Of7Ht /2., KAL) R 505 5t 2
B JF L MMP13 B — BT LA 1+ 400 5% B B 0 & 1
K« 2 J5 JH MaxVision TM HRP-34 ¥4t L/ % THC
KA &M DABACER, FH 0. 5 U IR AR RATRIEZE YL,
1.3 “%itsam

K SPSS19. 0 B A4 % Ho i 347 5% A M 52 it 41
Bro WHEBEL o +s £ 4L AR A 8 R
T7 22531 LI FL R ¢ A5 K 3R /K E «=0. 05,
L P<0.05 AZESASIEE L.
2 % R
2.1 WAENLIEEEL DH KR AERE T F R ELE

6.9.12.18 H IR WEA DH K BUR BT 3 N &
Y] BAR T AR WUE 4 (P<<0. 05) s H B A 1K, w4l
BN R e R BEAR . 2= 12 A W B N R S ) ik
(B, WAL AR TR) H 8 20 B8 I 615 B 9 A 7E B o 2
S B M. F =12, 548.9. 875, P <C0. 001 ; it & il .
F=11.687.9.667,P<C0.001), W& 1,

1 FWHDH BKRERXTENIERS (=5, mm Hg)

=gl i < )
215
6 H i 9 H i 12 A% 18 A% 6 H % 9 H i 12 A 18 A%
A vl e 41 8.7442.45 8.7543.19 11.56+2.57 5.8941.70 7.241.76  7.2942.34  9.8143.99  4.6041.77
VR 21 3.3041.02 3.3041.43  4.46+2.07 2.724+1.99 4.2040.77  4.4341.19 5.5041.10 3.6641.36
¢ 8. 654 8.548 12. 654 9. " 12.548 9.419 8. 149 12.537
P <<0. 001 <20. 001 <<0. 001 <20. 001 <<0. 001 <0. 001 <<0. 001 <0. 001

2.2 RESFEREADHMKRABR AT HEFHAE
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IR Ry AR AR I8 R 30 it PN MO 2% AT D 1Y el i K R A
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LU o 0 2H AR AR R B TR L R P O X TR AR AR A
[ SC T e S Rl T B B i R E R, DL 1,
2.3 BMESFEREADH RABRK AT 2 Ak &
mRNA 7K -F rb &

R 6.9.12.18 H# DH KRR BT 2 &
JBE ) mRNA ZKSF ¥ B 8 i T AR 38U 4 (P <<0. 05) 5
BE A K P 2 R JE mRNA K2 # AL, &=
18 A, 2 BB I mRNA 7K ik 2 5 %, 9 20 241
WANTE A #% DH K EL 2 AU R mRNA KF 7778 B 12
25 (BE M . F=10.657.8. 997, P<C0. 001 ; IE 5] .
F=8.635.6.694,P<C0.001), L5 2,

2.4 MELIEHEL DH B REK £ F MMPI3

mRNA K -F i

WA 6.9.12,.18 A # DH K B I8 B ¢y
MMP13 mRNA 7K ¥ 3 B & Ik F 4E ik & 41 (P <
0.05) ;B A #1K , PiZH MMP13 mRNA 7K 3% i 7+
L 18 H B MMP13 mRNA /K-35 S (4 , 7 41
HNAFE A K DH KB MMP13 mRNA 7K 77 7
WESOREM. F=9.658,12. 698, P<C0.001; & &
il F=13.547.,10. 258, P<C0. 001) , WL 5 3,
2.5 BAELIEAREL DHKBRABLK AT 2 BIKR A
kKA

WHEZH 6.9.12.18 A DH KRR B 2 &Y
2 5 2 35 7K P35 B ik v T AR 8 4 (P <<0. 05) ;B A
BRI 2 R JR R IR K R WAL, = 18 A
B, 2 70 e Ji 3% 38 7K T 35 B SR AR A, PR 2 41 9 A [m) i
DH KB 2 29 i J5t 3R 35 7K P A7 7 B W 22 5 OB
F=6.998,12. 547, P <C0. 001; I2 & ] : F = 8. 992,
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10. 548, P<C0.001), L3 4. K 2~3,

A.C.E.G:6.,9.12,18 A#*d:WE4 DH K EE K47 ;B.D.F.H:6.9.12,18 7 # E41 DH K BRI,
B 1 WMAREAR DHERBERXTESELE

*2 M4 DH R ERXT 2 B8IRJE mRNA KELLE (7 +5)

Jili&=gl] i Ex=gl]
2151
6 J i 9 H it 12 Ay 18 H i 6 J i 9 H it 12 A 18 H iy
ok 41 2.9840.23  2.5440.21 2.0340.24 1.8640.26 2.8540.21  2.5540.26 2.1540.27 1.7540.28
U 40 5.6340.24 5.2440.29 5.0740.24  4.7840.28 6.4140.32  6.1340.29 5.7940.26 5.4540.28
¢ 9.549 8.529 11. 259 8. 559 11. 201 8.475 9. 542 10. 294
P <0. 001 <0. 001 <0. 001 <0. 001 <<0. 001 <0.001 <0. 001 <0.001
x3 M4 DH KRB RRXT MMP13 mRNA K EELB (x +5)
Jilig=gl] i Ex=gl!
20 51
6 A it 9 A ik 12 A% 18 A& 6 A 9 A i 12 4% 18 H %
AUk 4 6.410.29  6.6940.27 7.2840.32 7.56240.27 5.9840.26  6.3240.24  6.8740.21  6.9540.19
U 41 3.244+0.28 3.64+0.25 4.06+0.24 4.3640.24 2.954+0.23 3.3540.25 3.9740.24  4.4340.25
¢ 10. 547 13.587 9.998 11.698 12.698 13.547 10. 598 14. 658
P <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001
x4 WA DH BMBRERXT 2 BIRRERIEKFELLE (2 £5)
JBe JIZ 5
215
6 At 9 A 12 At 18 AW 6 A% 9 A 12 At 18 A%
ok i 4 2.3640.23  2.2140.21 2.2040.24  2.0340.26 2.85+0.21  2.7540.26 2.65+0.27 2.3840.28
3R 4L 5.6340.24 5.5440.29 5.4740.24 5.26740.28 6.4140.32  6.2340.29 5.8940.26 5.6340.28
! 10. 998 12. 654 10. 864 10. 254 6.989 7.549 7.549 8. 365
P <0. 001 <€0.001 <0. 001 <0.001 <0. 001 <C0.001 <0. 001 <0.001
2.6 MJE5IEREL DH KRR K £ F MMP13 & WE 4 6.9.12.18 A # DH K BB I 64

kKb MMP13 35K B B AL F JE w41 (P <<0. 05);
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FE AWK, T4 MMP13 £k K FEE W I . &£ 18 . F = 6. 878, 10. 369, P <C0. 001; & M. F =
A B, MMP13 283k 7K -3k B0 {R , 4140 9 A [/ A 10. 636.9. 635, P<C0.001), L3 5. & 4~5,
i DH KB MMP13 RAKEHFER B 7 R

ALCLE\G:6.9.12.18 JT it WUR 41 DH R BUIRE 5617 A0 BUDFVH 6,912, 18 J1 0 41 DH K BUBE ARG 1 i 1500
B2 WADHBERERXTREM:2BEREREIKE(CRARAUFERE, X200)

ALC.E.G:6.9.12.18 A AREA DH IKRUR BT B0 B.DF . H:6,9.12.18 H iy /41 DH K R G171 11l o
3 WHDHERERXTREEM 2 BERREKT(RRARUFERE, X200)

N, A .;‘ R
:’ “‘-ﬁﬁf‘g \

A.C.E.G:6.,9.12,18 A @AW E4 DH K BURE B BB M ;B D F.H:6.9.12.18 H #$ kK 41 DH K IR B &1 B350
& 4 WHDH BRBREDREMN MMPI3 Rik/KE(RBHALFRE, X200)
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x5 H¢H DH KRB X MMP13 RiEKFELLE (= £5)
JBe - EX=g

4150

6 J1 % 9 i 12 % 18 J1# 6 J1 % 9 Hik 12 7% 18 J1i%
B[R 6.414+0.29  6.4940.27 6.54+0.32  6.59+0.27 5.9840.16  6.224+0.19  6.87+0.21 7.12+0.18
R 41 3.24+0.28  3.3440.25 3.414+0.24  3.56-+0.24 2.95+0.26  3.24+0.32  3.8440.29 4.03+0.24
¢ 12. 694 11. 542 13.658 12.698 13. 665 12.548 13. 669 12. 746
P <£0. 001 <<0. 001 <£0. 001 <<0. 001 <£0. 001 <£0. 001 <£0. 001 <<0. 001

: | W, -"}(}h‘;?'
LRI

1

~
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5 MEADH BEBERXTEEM MMP13 RiZKE(REALANLFRE, X200)

3 i T
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