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la,25( OH) ,D, regulates expression of lubricin of

chondrocytes in rat articular cartilage

NIU Guo-dong, LI Si-wei, LIU Zhong-jun, SONG Chun-li, LENG Hui-jie *
(Department of Orthopedics, Peking University Third Hospital , Beijing 100191, China)

[Abstract] Objective To investigate the effects of vitamin D on synthesis and secretion of lubricin in chondrocytes
at the cellular level. Methods  Rat articular chondrocytes were stimulated by TNF-a. Normal and inflammatory
chondrocytes were treated by different doses of vitamin D respectively. ELISA and Western Blot were used to detect the
secretion of lubricin in the supernatant and the synthesis level in the cells. Results TNF-a significantly reduced the
activity of both norma chondrocytes and chondrocytes in inflammatory state. TNF-a also significantly reduced the
exptession of lubricin in the cells and supernatant. 1,25 (OH)2D3 increased the activity of both normal chondrocytes and
chondrocytes in inflammatory state. 1a,25(OH)2D3 significantly elevated the secretion and expression of supernatant and
intracellular lubricin only in chondrocytes stimulated by TNF-a in a dose-dependent manner, but not in normal
chondrocytes. Conclusions ~ Vitamin D can promote the secretion and expression of lubricin in inflammatory state
chondrocytes , which may act as one of the mechanisms of vitamin D protecting the cartilage surface in osteoarthitis.
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Tab.1 Groups o chondrocytes in the study

HA TNF-ai%5/20 ng/mL

Group names TNF-o stimulation

la,25 (OH) , D, T
la,25(0H) ,D;treatment
{EF /10 nmol/L /100 nmol/L
Low dose High dose

XTHR4L Control group -
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7% 24K VD 41 Stimulated low VD group
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Note. A. Chondrocytes without staining ( x10) ; B. Chondrocytes stained with toluidine blue ( x20);

C. Type I collagen ( x40) ; D. Vitamin D receptor in chondrocytes ( x20).

Fig.1 Microscopic images of chondrocytes observed using different staining



o FRC R AR 2017 4E 10 5527 4510 Chin J Comp Med, October 2017 ,Vol. 27. No. 10 31

T TINF-o 53 HECE 4, 175 2K VD A RE 2 &
VD H B 15 S RO A M TS P (H R 4 2 [A]
2.1 XTHREBHRRELEZD TEHEEE ER TR EMNEP > 0.05),

WD BB SR, R EIE S S 2.3 1a,25(0H), D, X X TR E MM L FHiEE
FoEdn sy (B 1A, e FORRGIE L e e E RS R

2 R

BEEY A, i T SR B B R (R 1B) AT A K3 455 R, 1o, 25( OH), D, T Tt iE 4 4K
WRFRIR(EI1C) , MM Bon s iR B EiER) i ZREEF LREE (P >
M RIEAYEER D ZIR(K 1D), 0.05), TNF-a 55, #CE ML (ES4) Ligh
2.2 1a,25(OH),D, XX FHREBMMEFHEMNIET  HFERRIALELEXTTXHEA,P < 0.05),
YE la,25(OH), D, — 2+ 10 0] i 25 48 = 4 o 2 i vl

K2 45 R WK, TNF-a S IFARRREIRACR 4l RSN (P < 0.05) , IFHFEFIL VD
IEPE(P > 0.05), AR FXF IR BCE A, 1o, HANAES R VD 4L s 4 i hiiig R Rk 257
25(OH),D, THXIEWHCE MG AR IR,  AREMHWP <0.05),

{HIEF AR VD 2HRNIES & VD 20 225 T 3 v, Xt

1.5+ 2k 2.0 ! P NS ° 2090 !

l l I L) |

B
2

Absorbance
Absorbance
=
1
W P
Absorbance

W RE

0.5 (1.5

: 0.0
| Z 3 4 2 5 6

A B {6
TE: A, TNF-o 375 S50 TEH S04 i PER 2R 5B, 1,25 ( OH), D, THIURIE B BN MG IE S5 0, C. 1o, 25(OH) ,D, T 06 TNF-o 755 (4K B4
TG P L, 1. XTRRZH 2. ;3. IEFAIE VD 4. IE & VD 415 55K VD 41:6. 35505 VD 41, * £RP < 0.05,NSE/R P > 0.05,

2 CCK-8 I 125 2L 00 A M 6 1 L
Note. A. Effects of TNF-a stimulation; B. Fffects of different doses of 1a,25 (OH), D5 on the normal chondrocytes; C. Effects of different doses of

1o,25( OH) ,D; on the chondrcytes stimulated by TNF-a.. 1. Control group ; 2. TNF-a stimulated group; 3. Nomnal low VD group; 4. Nomal high
VD group; 5.Stimulated low VD group; 6. Stimulated high VD group. * indicates P < 0.05,NS indicates P > 0.05.
Fig.2 Comparison of activities of chondrocytes from all the groups by CCK-8
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Note. A. FEffects of TNF-a stimulation; B. FEffects of different doses of 1a,25 (OH), D5 on the normal chondrocytes; C. Effects of different doses of

1a,25(0H),D; on the chondrocytes stimulated by TNF-a. 1. Control group ; 2. TNF-a stimulated group; 3. Nomal low VD group; 4. Nomal high
VD group; 5.Stimulated low VD group; 6. Stimulated high VD group. * indicates P <0.05,NS indicates P >0.05.
Fig.3 Expression of lubricin in the supernatant of cultured chondrocytes
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Note. 1. Control group; 2. TNF-a stimulated group;

3. Normal low VD group; 4. Normal high VD group;

5. Stimulated low VD group; 6. Stimulated high VD group.
Fig.4 Expression of lubricin in chondmwcytes
detected by Western blot
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Fig.5 Expression of lubricin in the chondrocytes
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