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The effect of calcitriol on articular cartilage and subchondral bone changes in rat anterior cruciate ligament
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Abstract Objective To observe calcitiol on cartilage and subchondral bone in the rat anterior cruciate ligament
transaction model and assess the role of subchondral bone in the etiology of osteoarthritis OA . Method Sixty-
four rats were divided into four groups anterior cruciate ligament transacttion ACLT ~ ACLT + calcitiol ACLT +
cal  sham and sham + cal. After operation rats in group ACLT + caland group sham + cal received calcitriol 0.1
pg/kg intragastric administrationally every day for the following 2weeks. The rats were sacrificed at 2weeks and
10weeks postsurgery and the tibil plates were harvested which were studied in both pathohistological and bone
histomorphometric analysis. At the same time Coimmunostaining for matrix metalloproteinasel3 MMP-13  was
performed to investigate the progression of cartilage degradetion. Result At 2weeks postsurgery The bone volum
in ACLT group is less than Sham group and the bone volum is more in ACLT + cal group than in ACLT group P <
0.05 . At 10weeks postsurgery degeneration of articular cartilage in ACLT group got worse significantly and the
subchondral bone were hyperostosis. In ACLT + cal group not only the hyperostosis of subcondral bone are less than
in ACLT group the Mankin score of cartilage are lower as well P <0.01 . MMP-13 expressions were significantly
higher In ACLT + cal group than those in ACLT + cal group P <0.05 . Conclusion Subchondral bone plays an
important role in the pathogenesis of OA. Calcitoil could be used to aggregate the subcondral bone hyperostosis in
the presession of OA. It could also protect the Articular Cartilage partially.

Key words Osteoarthritis ~ Calcitriol ~ Subcondral bone  Histomorphometry

osteoarthritis OA

750004

Email jinqunhua@ sina. com

333



334

2009 5 15 5

Chin J Osteoporos  May 2009 Vol 15 No.5

0A
0OA
calcitriol
0A
1
1.1
64 20 SD 400 ~ 450 ¢
32
ACLT
ACLT + cal 32
sham
sham + cal 16 ACLT +
cal  sham + cal 2
0.1 pg kg™" d!
Sham ACLT
VitD 2
10 8
1.2
lem
4% 4%C
24 h PBS
2 h 15% EDTA 2
24 h
3
9 100 pm 3
HE AB-PAS MMP-13
1.3 MMP-13
pH6.0 1:200
MMP-13 Santa cruz 4°C
PBS EnVision
30 min PBS DAB
PBS 2
5
100
/ x 100% 0~10%

- 10% ~25% =+ =25% + =50% ++
=75% +++
1.4
HE AB-PAS 2
5 Mankin
' 14
1.5
HE Olympus 40 x Olympus
5 image pro plus

Version6.0 Media Cybernetics

BV/TV

x 100%

1.6

P <0.05

2.1

ACLT + cal

10

sham + cal

sham

ACLT

2.2 MMP-13
2

ACLT

sham

P <0.05 1

+

ACLT + cal

ACLT + cal
P <0.01

MMP-13

Silver Spring MD

SPSS 11.5

LSD-¢

ACLT

sham sham + cal

sham

ACLT + cal

MMP-13
10
ACLT
sham + cal

ACLT ACLT + cal



2009 5 15 5 Chin J Osteoporos  May 2009 Vol 15 No.5 335

a. sham 10 b.ACLT+cal 10  MMP-13
¢.ACLT 10 MMP-13 b
1 MMP-13 100 x
2.3 Mankin
2 sham sham + cal HE AB-PAS
ACLT sham P <
AB-PAS 0.01 ACLT + cal sham + cal
Mankin P<0.01 ACLT ACLT + cal
P>0.05 ACLT ACLT + cal P<0.01 1 2
sham
P <0.05 ACLT ACLT + 1 Mankin
cal 10 sham + cal 2 10
sham 0.45+0.07 0.60+0.14
sham
Sham + cal 0.41+0.06 0.57+0.16
P>0.05 ACLT ACLT 1.86+0.28 11.28 +1.95°
ACLT + cal 1.78+0.32 8.54+1.554
ACLT10 *P<0.01  shamlO cP<
0.01  sham+ callO 4P<0.01

a.Sham 10  b.Sham+cal 10 ¢, ACLT 10  d.ACLT+cal 10
2 AB-PAS x 40



336

Chin J Osteoporos May 2009 Vol 15 No.5

3 HE

2.4 3
2 2 BV/
TV% Sham ACLT P<0.01 ACLT

+ cal ACLT P <0.01 Sham sham +
cal 10 ACLT

BV/TV% Sham P <0.01
ACLT + cal ACLT P <0.01 sham
Sham + cal P>0.05
3
2 10
BV/TV %
2 10

sham 34.4+£2.8 35.3£3.1

sham + cal 35.7+3.0 35.5+£3.5

ACLT 31.7+3.1" 4.2+4.2

ACLT + cal 33.7+2.9% 38.3+3.8°

sham 2 " P<0.01  ACLT2 3 Hayami
0.0  ACLT 10 2P<0.01 OA
3
1986 Radin  Rose?
OA Botter

a.Sham 41 2 K, HA T AR ;

bACLT 2 K. WA TRHTHREER.

AT B

S ACLT+cal#i2)d, /MR&bS 1S £ H 5,

dACITHION, #oif Fad, g,
BRIk

e ACLI+cal#1 LOF 3 (W] BR S ACTT 41 18 %,
BB ACLY # S

x 40

micro-CT
4

Hayami

OA
OA

OA
Lu 6

OA OA

ALP



2009 5 15 5 Chin J Osteoporos  May 2009 Vol 15 No.5 337

8
PTH
PTH
0.1 pg kg " d™! 2
9
OA mankin
MMP-13 P <0.05
OA
OA
OA
OA
10-11
12
10
MMP-13
MMP-13 I
OA
OA
OA
13 OA

1 Mankin HJ Dorfman H  Lippiello L et al. Biochemical and

metabolic abnormalities in articular cartilage from osteo-arthritic

human hips. II. Correlation of morphology with biochemical and
metabolic data. J Bone Joint Surg Am 1971 53 3 523-537.
Radin EL. Rose RM. Role of subchondral bone in the initiation and
progression of cartilage damage. Clin Orthop Relat Res 1986
213 34-40.
Botter SM' van Osch G Waarsing JH et al. Cartilage damage
pattern in relation to subchondral plate thickness in a collagenase-
induced model of osteoarthritis. Osteoarthritis Cartilage 2008 16
4 506-514.
Hayami T Pickarski M Zhuo Y et al. Characterization of articular
cartilage and subchondral bone changes in the rat anterior cruciate
ligament transection and meniscectomized models of osteoarthritis.
Bone 2006 38 2 234-243.
Hayami T  Pickarski M Wesolowski GA et al. The role of
subchondral bone remodeling in osteoarthritis  reduction of cartilage
degeneration and prevention of osteophyte formation by alendronate in
the rat anterior cruciate ligament transection model. Arthritis Rheum
2004 50 4 1193-1206.
Lu 8] Yang SH. Effect of calcitonin on articular cartilage and
subchondral bone in rat experimental osteoarthritis. Chin J
Osteoporos 2008 14 3 183 186 in Chinese .
Morales O Samuelsson MK Lindgren U et al. Effects of lalpha
25 2dihydroxyvitam in D3 and growth hormone on apoptosis and
proliferation in UMR 106 osteoblast2 like cells. Endocrinology 2004
1451 87-94.
Atkins GJ Anderson PH Findlay DM et al. Metabolism of vitamin
D3 in human osteoblasts evidence for autocrine and paracrine
activities of 1 alpha 25-dihydroxyvitamin D3. Bone 2007 40 6
1517-1528.
Erben RG  Bromm S Stangassinger M. Therapeutic efficacy of
lalpha  25-dihydroxyvitamin D3 and calcium in  osteopenic
ovariectomized rats evidence for a direct anabolic effect of lalpha
25-dihydroxyvitamin D3 on bone. Endocrinology 1998 139 10
4319-4328.
Gruber HE  Hoelscher G Ingram JA etal. 1 25 OH 2-vitamin D3
inhibits  proliferation and decreases production of monocyte
chemoattractant protein-1  thrombopoietin  VEGF  and angiogenin by
human annulus cells in vitro. Spine 2008 33 7 755-765.
Gurlek A Pittelkow MR~ Kumar R. Modulation of growth factor/
cytokine synthesis and signaling by lalpha 25-dihydroxyvitamin D
3 implications in cell growth and differentiation. Endocr Rev
2002 23 6 763-786.
Tetlow LC Woolley DE. Expression of vitamin D receptors and matrix
metalloproteinases in osteoarthritic cartilage and human articular
chondrocytes in wvitro. Osteoarthritis and Cartilage 2001 9  423-
431.
Karsdal MA  Leeming D] Dam EB et al. Should subchondral bone
turnover be targeted when treating osteoarthritis. Osteoarthritis
Cartilage 2008 16 6 638-646.

2009-02-01





