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Establishment and observation of a rat model of lumbar facet joint-derived low back pain
induced by intraspinal persistent compressive injury *
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Abstract Objective: To study the pathogenesis of lumbar facet joint-derived low back pain, by developing a
novel animal model of facet joint related low back pain by intraspinal persistent compressive injury. Methods:
Intraspinal compressive springs were implanted into SD rats as experimental group to induce persisting
compressive injury to lumbar facet joint. Facet-derived low back pain animal models were measured by
detecting pain behaviors (including paw withdrawal threshold, thermal withdrawal latency and gait analysis)
and TNF-a and IL-1B levels in the synovium. Results: Compared with control group and naive group, the pain-
related behaviors of the rats in the experimental group changed significantly. The thresholds of mechanical
pain and thermal pain were decreased obviously in experimental group.The experimental group rats
presented smaller print area, shorter stance phase, longer swing phase, and lower swing speed. The
concentrations of TNF-a and IL-1P in experimental group were increased compared with control group.
Conclusion: The rat model of lumbar facet joint-derived low back pain was established successfully by
implanting a compression spring between the spinous processes to produce the continuous mechanical
dynamic compression for the lumbar facet joints, which could provide research ideas and materials for the
pathogenesis and treatment of facet joint-derived low back pain.
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=R, TSR E, R KAE
RSB BT U, BT TR B, R R
1TPERAZE (symptomatic degenerative defects, SDD) /&
1 R ) R R, TR SRR TR H — A
E AN, WFEHERAL. TR E W
AR UAIRR I B 2345 U9, by oA o 4 R 95 00
HME ST REOST AL I = KT E A 4K (three-joint com-
plex, TIC) A& BT 75 S EE il 35 45 9 R Th e 5t
T I 458 2R 728 R 9 15 5% O 19 i 9719 4% [R] A e
FEEME AR AT 1 L5 e B P B il s B B A Y
) 1) 2% 0 TN VRSB 1R AR AL ) B A 40 B LA
., BT CUAE 0 ZEH 28 IR s AR AR T IR I
Bl BEAE O KSR TR AR (B 2 U5 P R B
YIRS O o T R R R AL AR R T O VR R B
SRR, 9% 9% 95 U5 RS sh A A At e A R
B MO e 2 BRI 580 e P i 1) 1
(RN i BONCIE RPN S S Pas NS §2 LY/ i
TGS DR IROGTT R AR o AR DG Y RO S
Vi) 253 A2 51 25 A R A R AN R, SRR TR (R BUm AL
il 22 AR K, B A SR 5 7 24N e AR 47 i ASE 40
NI IERE, BRI 73 W B R ORI 1T
RO PR R A% g vk, DU B 4 b gk A7 995 DR
o, IEAREERIRIT O ARG R A . AW FE I
HER AT R RPN A UMD e, A4 2 BEAE OG5 R
IRATVRME IR R BB A, A BRI A G 15 KT
TR RS ) AT AL o

Bk
1. R A1 0 s 59 B B A ) 2%

R A8 B K B AR AR ) 5 o, LT P BR SR ]
ISR, AERRAT R RSN E LA 1 .

nim

B AR RN R T A

Fig. 1 A modified intraspinal compression spring
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HAE WL IR M K M R T TG, SR 316L
RN R R, 2642 0.4 mm. A EA4ME 2 mm,
WIGEKE 2 mm, FHHKE 2 mm. RIEAKLEY T
EMm R, NEMECT RO B ALDRAS TR
Z NI R S AR 20% M. BRAE K R IR IA
FHN250 g, FIAARE SRS, KATREITH M
ZINETEN 50 g R RRAEFRICIRAS TS 8] 98 A
2 mm, JEMESSMRAS RS A B TG I A 4 mm.
T AR AL T B B by ) i IS A 77 R
FEYIIGKEE 2 mm, YRR K E 4 mm B, \f
Pt 50 g Fi .

2. SIS ENY) Je oy

felt % W 4F i £ SD KRR 66 W, RN B
Bt 55 75 B= 22 rRL sh A s i o $E A, AR E 7E 250~
300 g 2 [f. Frf s E T AR LI &A1 5 =,
ENIREEAERRE 20~25°C, . Yok, &S A,
L NEWTEETH R A AE K S ab 2R 35 7™ A 1%
SEAHR BN A (R H LS : SYXK
( 5)2017-0023) .

K BENLEC TR0 66 R K RBENLZ A 3 41
SR (30 HRRD « R4 30 R KR &
HA (6 ARED o Hrr, Sei gl Fo B8 2H 75 BE AL
SRS ANH, e R, mhlbric 3 R4, 7
KU 14 R4, 28 R4 42 Rél. A6 A K
AT 4320
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AT T8 R HUEAE G 1T RO AT R BB A WU &
1 ) 4 T ME S 71 9 2 T YR Ik I K BB . o T
SIS KR, K Lo 5 BER AN 7 V247 AR G 1T
RN R L BN UM E T T, BARERAE 1%
WIR: Lh1% RE L Z AR s SRR R GRIEA
40 mg/kg) » TR H LI A B, BRI ER A T .
DL L iR A o0 BUBEME 5 I Y1 A, K23 em.
FIEMESS L, WEE BT R RIS, EREE 3T L,
Vo5 o1 o 3 [ 5 T A AN R AR SR 2 e (L 2D
W s e G, BEEGVI0. RGURE
B EER 3 RPIBTRY. SHRAH KRR, % Ly, TE
PR AR UIIF, B EE OS5 g EAT LB
ANEEFE, RERETIH. ZAHKR, AHTE
T ANRFFAR T, AR [EIR R YR T B AR5

4. WL 7 2 AN S e b

(1) HUBR AR 2 s S BE D R 250 T R
RIARJG 3Ry TRy 14K, 28 K. 42 K47 HL M)
Wi 2 SR (mechanical withdrawal threshold, MWT)
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(EiEEOPREAEEE R A RD & MWT, DUt
S5 B S KGR PRI L ARG o B s B T 3 R
FRE R B B TSI M ERAH 9 30 2, A KR
&R A . AP A = 5 22 ~26°C 1) 2k
IS INEE, MECHS ) B 8 B2 12 o K5 KR
BTYAMBES2Z MG L, HFCLEE L&
Hii. I —EVAEIL RFE I von Frey 4 EHL
PR, A /NEJIME (1.0 g) B von Frey - EAHL
RN T 46, IR BUAS R £ 77 1) von Frey 41 &
BRI ST MR 22 X JEG |l 1) b, O m] K
B i A2 JEE P IR, i von Frey £F BAUMORIECET 25 ih
BT, NS, FFgs~8f, WEKRZHHM
4 2 R Lo a0 HE K BRAE B (8] 3 B2 T von Frey
2F B NIRRT B B PR 4 2 e B, AR IE
BE P o 7E L Ath B TR) HE B0 46 2 S B B AR 46 2 1 I
N, AR AE A BT . PR ORI R] R TR 2R D
50050, 44 2 R B BRI IS, R
i _E—% von Frey Z- BN e B AT U1K
R4 Dixon % " HEF K%, L 50% MWT (EI
W 10 k2 DESHIL S IRGE 2 D |1 von Frey
L BNUMCRIBET 1 A, BPAIZK R MWT B .

(2) #ag e BRI & 530 T R AT
RJG3 R TR 14K, 28 K 42 K7 #4852
S AR (thermal withdrawal latency, TWL) Il .
I8 1o {3 ] BW-PLantar-400 #4300 5 M k4 ¢ -
HRERERKRARAFD , KM L&
TWL, A s e S8 K B #8880 8 U B o X
HI 3K, B HR K SR E T 5200 WE2 46 N 30 4%,
AR B R A . A N = iR 22 ~26°CHY
GRS EIAEE, WK A B 8 B A 12 .
B R BB TE R A PSR b, e — e A
HHED, KEENERE G 15 558, A
BW-PLantar-400 #4305 0 5003 38 AR
[N G N W =P s =R PR i DA SN YA |
AP S . WNANE OO RS, &
KR R R, ek [ B% 10 78Rt 4T
HENWE 3 &, BCFEME, BN TWL.

(3) LEDH: BT REAASE 3 R 7R,
14 Ry 28 K. 42 REAT BB (58T CatWalk
XT 25 4 53§ & 4t (noldus information technology), &
ATHENUARE AT, TR KB P AR AL,
SRR BRI PIRAT N2 o 13047 1E SRS AT,
KRS IATE AN IZR, fERE &Y. PoK.
AR SN RSO AT BB R A 2 A T, AT
SRt CatWalk PAT &, MIMIRBUOK R B AP
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IESEIORT, B R KR EA05 3 I 1T &
R, BREIERE 10 NP a5
H SR AR USRI SR I R R T HL. ASEE R
CatWalk XT 10.6 &0 H1 RS AT AR A B, SR
RESEZSH, EHWULUT 4 MebritAT LB
JEENTHIAR (print area) SC##4H (stand phase). 1%:304H
(swing phase). JEZH L (swing speed).

(4) WEERERTFEENE: 25T ARE 3 K.
7R 14 R, 28 Ry 42 K& W] AT, R SL96 A
X B ZH 56 il DL BRI AT N I E R, & 1.5%
T3 R b 22 G s e S R A A . 5 T SRR 2H KR, TE
AFERTHSEIEMIAL X Ot BN EA E REF, G
Wi v& o AbHEJE AR B I TR LA T 52 B DT HL Ly
BT RT3 21 5 BT A B (] U
AT RFMERPIKR T ARG 42 RENERRBEALIE, 4h
R R T TR T e BEUIEL Ly 15 BT ST
J6 . R BEIE e %Wt (enzyme-linked immunosorbent
assays, ELISAs) ] /715, RF T 98 9 Mg s o (g i
J84 YR BB ¥ -o (tumor necrosis factor-o, TNF-o)) 1 H £
%-1B (interleukin-1p, IL-1B) A& & AT 5E .

(5) HLULARFMEL: iS50 AT R ZH K R
A 2% i ] s O IR EHE L T R SUR A E T 4%

RPWEER A, He 48~72 /MG, HRER

TS 4~8 JH, KA B LA e A 2 5.
HU L BRI, Wi/KJEAT A A, SREL
T H TR IR T MY, AT R (toluidine
blue, TB) Jefh, AT TR HLILAENEL .
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8 SPSS 24.0 B AT G M, thEEL
P R B + brifE 2 (X £8D) FRor, L2 A8
LA 7 22 43 i A 2 AN I B TR R N B A
SNK-q Fr 36 J592:, PiZH 2 (A 35 5 b e Ad A ¢ ke 36
%, P<0.05 KmZER ARG R L.
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HIE b FARAT=ZH W ER LS
B BEHFARFTA KA MWT &7 [F— % 4.
RJG 3K, Lk, MRAS=AALE, Z5%
HGH#E L (P <0.05), 10S2Id 55 M2 2 8] 2
REGUTFE L. KT R RJF 14K, EZHRAE
MR HEdE A, ZRIA G EE L (P <0.05),
X B AN 2H 2 ) 22 S Givh S (P < 0.05).
ARG 28 K. RJg 42 K, =z zERLE T
R

HPN LR LI AR 5 % B A 25 R AT MWT
thie, ZRWESITFE X (P<0.05); KE3 Kb
KRG 7 RUE, ZREGir¥E X, 5AKF 14 K.
28 K. 42 KU, ZRA SR X (P <0.05):
ARETRERE14 K, 28 K. 42 RIbE:, =74

i TWEER M TRT
A5 - -~
l.. ‘-A~ “¥‘, .

Fig. 2 The modified intraspinal compression springs was
fixed between the two spinous processes of the
lumbar vertebrae in rat
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Fig.4 Comparison of mechanical withdrawal thresholds in
the three groups in different time points
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Gt E L (P<0.05); K514 RE5RJG 28 K.
42 RIbE, ZRASIEE L (P <0.05); K528
RERG 42 KWK, ZRLEHIER L. WRA
ARG 3R TR 14 RERAT MWT L#, 253
Bat#EE L (P <0.05), K528 K. 42 RE5AHE
MWT Lh#, ZREgitFE L. THHAS AR
Ja SIS TE] S MWT L, ZRBEGH R .

2. FAYE G AR I

TWL & 38 i BW-PLantar-400 1 5 3 )32
e, MR APAARTTAAR G 3 Ry 7R, 14
Ty 28 Ky 42 K, AW SIS LA 5.

AlEbbEe: FARAT=H 2 Wi £ R L8+
B VEHFEARRTETE KM TWL 4T [7— %48
RJG 3K, LA, WRASS AR, Z71Y

B3 XOtA it s sn g e TRz, R E
bt 7% #e AL

Fig. 3 Representative X-ray images confirming that the com-
pression spring was fixed between the two spinous
processes without dislocations
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Fig. 5 Comparison of thermal withdrawal latencies in the
three groups in different time points
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BRIE L (P <0.05), LA 53R 2 8] 22 57
BHYi#E L (P<0.05). KfF 7R, Rg 14K,
28 K, LA SXIERA. FAHLK, ERHE
G R X (P<0.05), WRAMTAHZ MERE
G FE X (P <0.05). AJ5 42 K, L5620 5% HEZH
AR, ERWAERIE L (P <0.05), X
PR A R, ZRTEGEE .

HAN L LI ARG & B 8] 55 AR HT TWL
b, ZRASUFEE L (P <0.05); KRF3 RKR5R
Ja 14 RWEL, ZREGITFR L 5ARGE TR 28 K.
2 KRR, ZRAESHIUTFELP<0.05); K57
RERE 14 R, 28 K. 42 KK, ZRHS%i%
B (P<0.05); AJ5 14 RE5ARJE 28 K. 42 KIE,
ZRBFGIERE L (P <0.05); K528 KRE5RE 42
KUE, EZRBHRITHEE L (P <0.05). MFERAR
JG3 R TR, 14K, 28 KE5ARA TWL thE, %
SH YR L (P < 0.05), AR5 42 K5ARRT TWL
i, ZRIEGHHHEN. TAHHRITSA G &N
[ 25 TWL L, ZRILgiil24m o

3. BT

(1) REIHAA (print area)

ML FRAT =4l M2 R L8012
B BT ARHT AT K L BT AR Ak T R —
. RJF 3R, SLihdl. MBHASTAHE, %
BTG (P < 0.05), SLiA 53R a2
RHEYE L (P<0.05). RF7R. KRG 14 K,
28 K, LI SRRA. FAAREK, ZRIYES
TR (P < 0.05), STIBAAZ [Al 2 M ER LS
iFEE . R4 KR, ZHzRERERLST
2EN (WE6) .

HP LI SEIR A G % I 18] 25 AR 2 B T
I, ZRBAEgFE L (P <0.05); KJE3 K
5RGE 7R 14K, 28 K. 2 RIb, ZR5HFS%
TR (P<0.05); RF7TREARE 14K, 28 K.
42 RIUE, ZRBEFRITFEE L (P <0.05); K5
14 RE5RJG28 K. 42 Rk, ZRBAGI%E
X (P<0.05); AJ528 REARJG 42 RIbE, ZRT
G EE . MRARE 3R, 7 KREAFEETH
MR, ZRBEG¥R L (P<0.05), RfF 14 K.
28 R 2 RERAT 2L, ZRL4i%
B BEHARR S ARG &0 R 2 B0 AR L,
gt FE X (LE6) .

(2) M (stand phase)

L FRAT =4l M2 R L8012
B UHFARRTTA K RIS AL T [ —HE 2k .
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RJG 3R TR, LA SGHEA, =AHLE,
ERWE G EE X (P <0.05), XA EH
Z I, ZRIEG¥EE . RE 14 K. 28 K,
LIS, FAdE, ERBESIEE
M (P <0.05), AT QHEZALLE, Z3EF
Guit R L (P <0.05). RJ5 42 K, S804 5% 4
THALE, EFAGIFEE (P <0.05), WA
A Adz R, 2RISR (LE T .

LA SEIR LA AR 5 25 TE) 5 AR AT S PR A
this, ZRWERITFE XL (P<0.05); RE3 KRS
R 28 R, ZREGIFERENL, 5RE 7K.
14 R 42 R, ZRAFHTFE L (P <0.05);
RIETREARG 14 K. 28 K. 42 Ribi, Z5H
GitFE L (P <0.05); RfF 14 RERE28 K. 42
K, ZRAEE L (P <0.05); KRE28 K
ARG 42 RUK, ZRASZIFEEL (P <0.05).
KHBARG 7 K. 14 K. 28 KGART M LA,
ERVH G EE L (P <0.05), RiF3K. 42K
HRASCHEMILE, ZRESRIM¥R L. SAHAR
AT 5 ARG 5 TR A bR, ER BTG E
X T

(3) #2341 (swing phase)

HIE b FARM =4 A bz R g2
B VBT ARRTATA K BRHE SN AL T R — 254k
RJG 3K, LA G4, SAMER, Z36
Guit2EE (P < 0.05), XFREZAZE (24 2 AR,
EREGITFE L. RF TR 14K, 28 K, 5L
WA SR, TAdE, ZRYERIT¥RE
M (P <0.05), AT HHEZEILLE, ZRE
Gt L (P <0.05). RJF42 K, S2iH 5%
A, AR, ZRES¥%E (P <0.05),
SRR A 2 R, ZR g E L (I
K8 .

PN ELE: SIS AR S5 B 8] 25 R AT 3 AH
Lbg 2 A gl (P < 0.05); RJ5 3 KE5A
J57 R, 14 K. 28 Ry 42 R, ZRA%iH%
B (P<0.05); K57 RERE 14K, 28k, 42
KU, ZRAEgiF#E L (P <0.05); K5 14K
ARG 28 Ry 42 RIWE, ZRASRITFEX (P <
0.05); RJ528 RE5ARJG 42 KEbE, ZRESiT+
B (P <005, XHRAARGE7 R 14K, 28K
RATENAALLEL, 25736 S5 2 L (P < 0.05),
ARG 3 Ry 42 REARFEINA LR, ZR TG0
B ARG ERG S SRS, =
SYLEGIFEE L E ) .
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(4) 230 (swing speed)

AL FRAT =4l M 2 R L8012
B BT AR AT K 45 310 FE Ak T [R]—
. RIG3 R, TR, 14K, 28 K. 42K, L
HEXTRA, FAAE, ZERWARIITFELP<
0.05), XHHELLAIZ A A LhE 2 R gt %= X
(LE 9

MW ELEE: SEIRHAR G & B H) 5 AR AT 3
FEEZEFIAE SR L (P <0.05); K3 K5
RIG TR 14K, 28 K. 42 RIbE, ZRESIT
HRN(P<005); RE7TRERE 14K, 28 K.
2 RIWE, ZRAaiFE X (P <0.05); K5
14 RE5ARJGE 28 K. 42 RILE, EZRASIH¥E
X (P<0.05); RJF28 REARG 42 RILE, ZRE

—0— Experimental +~—#— Sham +—&— Normal control
1.3

N N RN
o - N
1 1 1

Print area (cm?)

I
©
1

0.8 T T T T T T
-1 3 7 14 28 42
Days after compression
Bl 6 ]G L BN AR A5 R
Fig. 6 Comparison of print area in the three groups in differ-
ent time points

—O0— Experimental +~#®— Sham +~4— Normal control
0.3

©
N
1

Swing phase (s)

o
-
1

0-8 T T T T T T
-1 3 7 14 28 42

Days after compression
B8 A A
Fig. 8 Comparison of swing phase in the three groups in dif-
ferent time points
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Giit#Em L (P <0.05). XTIRABRAE 3 K5 HARK
] 5 2 A G E L (P <0.05), HeERITSAE
SR SRS A L, ERBITTESIT R L.
FAHARAT S AR 5 & 0] SRS i, 2= 53570
giitEm X (LE 9 .

4. KRR ER R+ &2 e 45 R

(1) RATRKATNG L TNF-o 2 8= E

S R S5 42 R Bl 5E 1 OC T 58 00 T 1
TNF-o &8, 5% HH 42 KK R TNF-o
EEMTHMEE, ZRAgTFE L (HERN2.112,
P<005 . EHRASHBAREI K. 7K. 14
R 28 R 42 K& I 8] 5Bl i 1 9815 RO 1
JBE TNF-o & 8T, RE3 K. 7R 14K,
28 REFHGIFE L (i34 2.285. 6.824.

—0— Experimental +—#— Sham +~—&— Normal control
0.4

Stand phase (s)
o o
by @

o
N
1

0 ; ; ; ; ; ;
1 3 7 14 28 42

Days after compression

B 7 IR SR R A R
Fig. 7 Comparison of stand phase in the three groups in
different time points

—0— Experimental +~#®— Sham +~4— Normal control
120+

100

@
o
1

Swing speed (cm/s)

60 T T T T
-1 3 7 14 28 42
Days after compression
B9 A RSl I A R
Fig. 9 Comparison of swing speed in the three groups in
different time points
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5.753. 3.114, P<0.05 , R4 KRER LSt
S (tfHN 1638, P>0.05, WE1) .

(2) KRR IL-1B & =il e

SEBS ARG 42 RETINE B 5ST5 ROSTT IR IL-1P
T, H5TEH 42 KRR IL-1p & &t
TR, EZREFRIFREL ({6 2.864, P<
0.05) o SEIGAHSXRAT ARG 3 K. 7R, 14 K.
28 R 42 KA Ta) 5 Bl 5 PR OG5 SO M i IL-1PB
SERMTIE, RE3 K. TR 4 RERHSIT
22 (H{ESY BN 10,567 7.563 5259, P<0.05) ,
TARJG 28 Ry 42 RERLGIHFE S a5 R
1.985. 1.732, P>0.05, W& 2) .

5. R RKFALILEF M5

SRR KT R TIRAGH R HE RO, %
B[] S 22 SR I B 2 57, BRI E &R
MGH, WEEEIER, PEdaes s (LE
10A-E) o SEIGAH G SRR A L H 2R ik i e 1
Ja, BERTAGER, HAZRIEHERN, K53
RO IR RAT M BRAR B, R 7 KT WLECE
TP, KRG 14 Ka] WLECE 41 k>,
BOERIMAMKS, WH R, K528 Kl
WE MM — b, or R R, RS
42 KA WA R AEE, Hla /o CLE
10F-1) &
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Wi

JER e 7 tH: F 30 B P 2 o0 0 Y R R A 2 )
B G RAE L, mIA 84% LB AR AAE —
A2 WP 2 S IR A R P SR T R A
MUk, HRIMEEZ AR L W, BERE R AA )T
R FE M RG2S, HRTO a2 MR ES Y
X —IRERAAL, FEHERIBLEAS . MERIDCTHG. L
PR JRE S M. BARZ BT AN, R S )
EHBARFAE T IRl 7, BN ES], FFAERT
B HEE SR AR 2 5 IR IX — IR AR . SR
IBASHIL, e ST ST 7 S IR 2 T 6 R A
FEFYNAA RERMZ A&, —J7H, A 99
5% ~45% F B A2 FH BEME DG SO IR 25 7= 2k,
S5, WEHET Y AR BT T HE ST R
RATH R RIW NG A TR

AP E R, & SR AL 2 T i R AL )
B, B HET O KE A N IIHME )R AR i 45
592 U R R e A R S T 9% 9 T 5405 A
900, L TA) 3538 A8 A 5% AP R B R R 9 4 5 5 1 45
PR R IR R I b I FE LRI, 598
P TR R KR R PIRBERT P A4 TR
W, WAl peA 4 S g PV PR N — R K
%, ANEHRSZ R 2 AR B, (HEy TR

R 1 ARJE S TR TNF-0 S REME LR (72=6, X +SD, pgle)
Table 1 Concentrations of TNF-a in the synovium of each group in different time points (72 =6, X =SD, pg/g)

iR 3R 7R 14 R 28 K 42 R
Group 3 days 7 days 14 days 28 days 42 days
S22 Experimental group 28.28+3.59" 65.15+6.77" 58.14+5.65" 31.74+4.78" 19.51£2.11%
Xt &4 Control group 19.98+1.59 25.32+1.46 23.73+1.98 19.3142.12 18.1741.23
2% 141 Blank group 17.51+1.19
t 2.285 6.824 5.753 3.114 1.638
P <0.01 <0.01 <0.01 <0.01 0.817

*P<0.05, SAA4IMLE; 'P<0.05, SXHHEALMLL

*P < 0.05, compared with group blank; “P < 0.05, compared with group control.

F2 ARJG SR AT RIS IL-1B & B 45 5 (72 =6, X £8D, pglg)
Table 2 Concentrations of IL-1f in the synovium of each group in different time points (72 =6, x +.SD, pg/g)

4151 3K 7R 14 R 28 K 42 K
Group 3 days 7 days 14 days 28 days 42 days
SEI62H Experimental group 128.35+23.14" 93.56+15.38" 77.35+£9.39" 35.154+4.78 30.1943.96*
HE4H Control group 35.26+4.86 39.56+5.15 36.26+5.22 32.3544.13 29.53+3.21
7% 140 Blank group 28.2642.91
t 10.567 7.563 5.259 1.985 1.732
P <0.01 <0.01 <0.01 0.028 0.437

*P<0.05, SAEAHMLE; P<0.05, SXHHEAMLL

*#P < 0.05, compared with group blank; “P < 0.05, compared with group control.
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Fig. 10 Photomicrographs of facet joint cartilage stained with toluidine blue after operation in the control group and the

experimental group (Bar scale = 100 um)
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