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Chondroprotective effects and mechanisms of nicotine on osteoarthritis in rat models
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[Abstract] Objective:To study the protective effects of nicotine on cartilage of monoiodoacetic acid (MIA)-induced rat
osteoarthritis model. Methods: A total of 40 rats were randomly divided into four groups (control group,MIA group,MIA+Nic 0.25
mg/kg group and MIA+Nic 0.5 mg/kg group). Each group rats were sacrificed on 30th day after they received the first intra-articular
injection of MIA (Img) surgery. The right knee samples were carefully dissected. Generally light microscope and histological
pathological examination were used to observe the destruction of articular cartilage. Reverse-transcription PCR was used to detect the
gene expression of type Il collagen and aggrecan. The protein expression of phosphor-Akt was measured by Western blot test.
Results: Compared with the MIA group,nicotine treatment significantly decreased the light microscopy score and the Mankin’s score
(P < 0.01) of the knee samples,and significantly increased the mRNA levels of type Il collagen and aggrecan (P < 0.01) and the
protein levels of phosphor-Akt (P < 0.01). Conclusion; Nicotine attenuates the severity of cartilage degeneration in the experimental
rat model. These protective effects may partially benefit from the increase of phosphor-Akt expression.
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1.1 ##

3 A% SD KE 40 K, MR BERR 2850
oA, MEREAS  IRTE 200~250 g, MIA AR
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G s . A B K bk 2 4kR )2
B TR RFRRE R KENPAESEEE 20
T U PPy %42 3 d, BT AREE, BTN
H g,

40 H SD KEFEHLTN 4 4, Hi i FARA
(CWHIRZH) 10 2 ARRIZH (MTA 49)10 H 4B 15i4H 20
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0.5 mg/kg 4 MIA+Nic2 20,4 10 H), Mt T F4i7E
FARTT 1 JE G s 350 KRB (0.25 5% 0.5 mg/kg) Fil
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1.2.3 RT-PCR

FATI Rl ) e P AMER . B KR
BT I, 4 B BT R vk
¥ FEEEVE T H RNAiso™Plus (TaKaRa 24+, H
) HhHE R RNA, 350 S {d A PrimeScript™ RT
reagent Kit(TaKaRa 23F], HA)

PCR JZ W 4 :0.125 pl Tag (5 U/pl) 2.5 pl
10 x PCR Buffer(Mg* Free) 1.5 pul MgCl,(25 mmol/L) .
2 wl ANTP Mixture 3t 1 wl B RIS IHH12 Wl Bt
DNA, F§ RNase Free dH,0 Bo'EZYKFR25 pl, 5149
B3 1, PCR R &4 .95°C 10 min,95C
30 5,55%C 30 s.72°C 30 s (3L 35 FH), 72C
10 min, FEH 0.1% LEERT 3%B i EE I H Tk
43HT PCR Z571),  LilEKEE GIS 1D BUR RS
B IS
1.2.4 Western blot

&1 RT-PCR3|#
Table 1 Primers used for RT-PCR

BN GenBank JF41 5 J7 1] FHI( 5 —3") PRI (bp)
GAPDH NM_017008 Forward GGCACAGTCAAGGCTGAGAATG 143
Reverse ATGGTGGTGAAGACGCCAGTA
1T B 5 NM_012929.1 Forward GAGGGCAACAGCAGGTTCAC 95
Reverse TGTGATCGGTACTCGATGATGG
EA=E 3 NM_022190.1 Forward GAAGTGATGCATGGCATTGAGG 146

Reverse

ATGATGGCGCTGTTCTGAAGG
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Figure 1 Macroscopic features of osteoarthritic lesions in various groups studied
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Figure 2 Histologic sagittal section of osteoarthritic lesions in various groups studied
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Figure 3 Effects of nicotine on mRNA expressions of type II collagen and aggrecan of the knee cartilage of MIA-induced rat os-

teoarthritis model
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Figure 4 Effects of nicotine on the protein expressions of

MIA 20 MIA+Nicl 21 MIA+Nic2 41

phosphor-Akt of the knee cartilage of MIA-induced

rat osteoarthritis model
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