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Effects of Yougui Pill on Calcium Regulatory Protein of Chondrocytes in Rats with Knee Osteoarthritis
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LUO Yali', SHI Guoxiu!, ZHAO Chongbo', DENG Jie! (1.Gansu University of Traditional Chinese Medicine, Lanzhou
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Research, Colleges of Gansu Province, Lanzhou 730000, China; 4.Key Laboratory of Dunhuang Medicine, Ministry of
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ABSTRACT: OBJECTIVE To observe the microstructure and the expression of related proteins of articular cartilage in the
knee osteoarthritis rats, which were treated with Yougui pill, and to further reveal its mechanism. METHODS Sixty SD rats
were randomly divided into six groups: sham operation group, model group, glucosamine sulfate group, Yougui pill(high-dose,
middle-dose and low-dose) group, 10 rats in each group. The modified Hulth method was used to make KOA models for 6 weeks.
The rats were gavaged with corresponding drugs for 8 weeks. The morphological change of cartilage was observed by HE
staining, it was evaluated by Mankin score. The expression of heat shock protein 90c(Hsp90c), calmodulin(CaM), calmodulin
kinase-II(CaMK-II), myosin phosphatase Rho-interacting protein(Mprip) was analyzed by immunohistochemistry. The
expression of Hsp90a was checked by Western blotting. RESULTS Compared with the sham operation group, the Mankin score
was obviously raised in the model group, the protein expression of Hsp90a was evidently increased in the model group, the
protein expression of CaM and Mprip was evidently decreased in the model group(P<0.05), articular cartilage was seriously
damaged, and chondrocytes were arranged in disorder. Compared with the model group, the Mankin score and the expression of
Hsp90a were declined obviously in the high-dose Yougui pill group, but the protein expression of CaM and Mprip was evidently
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increased in the high-dose group(P<0.05), cartilage structure was tended to be normal, the chondrocytes distribution was uneven,

and articular cartilage surface was not smooth. CONCLUSION Yougui pill is effective for delaying articular cartilage
degeneration. Yougui pill can regulate calcium metabolism by up-regulating the expression of Mprip and CaM and

down-regulating the expression of Hsp90a.

KEYWORDS: Yougui pill; knee osteoarthritis; calcium metabolism; Hsp90a
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T SEFRLLE, VP<0.05; SHMLIHE, YP<0.05,
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model group, ?P<0.05.
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Fig. 1 Pathomorphological changes of cartilages(HE, 20x)

A-sham operation group; B—model group; C—glucosamine sulfate group; D—Yougui pill high dose group; E— Yougui pill middle dose group; F—Yougui
pill low dose group.

Fz2 %AW AR Hsp90a., CaM, CaMK Il Mprip & & %% 4 b2 2 6 [A M K1k IOD 4 R HR(X s, n=b)
Tab. 2 [OD value comparison of the positive expression of protein immunohistochemical staining of Hsp90a, CaM, CaMK II
and Mprip in each group(x + s, n=6)

215 Hsp90a CaM CaMK I Mprip

3 P LR i 4L

BFRAH 56 167.5+4 029.32 25 751.242 840.866 1915.4%161.67 72 148.6%1 806.62

R 203 078.5+9 382.59" 16 412.63 168.7" 1597.4+168.31 36 459.612 337.06"

T R 2 A A Bl 4L 71 124.17+2 554.67 23 210.442 381.23? 1 819.8+101.37 73 043.2+1 526.22%

A VA AL 5 A 53 573.67+2 203.482 24 876.243 227.34? 1 742.24245.32 70 176.8%1 728.362

PELEF NG E i bl 18 972.5+4 068.02 18 693.6+1 042.64 1611.8+162.90 37 657.62 304.87

A VAR 193 453.5+1 877.62 19 437.243 876.25 1 537.6+106.61 35292.5+1 765.42
I SERFARALE, s SRR A, DP<0.05,

Note: Compared with sham operatlon group, VP<0.05; compared with model group, 2P<0.05.

& 2

A-sham operation group; B—model group; C—glucosamine sulfate group; D—Yougui pill high dose group; E-Yougui pill middle dose group; F—Yougui pill

£ H AR Hsp90a % YEJ 1’3’]!35 fékélﬂﬂﬁi%li %(IHC, 20x)
A-RTFARE; B-RAIH; CMMAILMAIA; DAL ; E-A AUl a s F-A Rt .
Fig. 2 Expression of Hsp90a positive cell in each group(IHC, 20%)

low dose group.
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A-TFARE; BB, C-RRMEEMEFEA; D-AIAEFIRA; E-AITL PRI R P TSR,

Fig. 3 Expression of CaM positive cell in each group(IHC, 20x)
A—sham operation group; B-model group; C—glucosamine sulfate group; D—Yougui pill high dose group; E—Yougui pill middle dose group; F—Yougui pill

low dose group.
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A-TARM; BB ; C-RRMAEEWANEA; D-AIIAEFt A E-AIRIL PR P UG

Fig. 4 Expression of CaMK Il positive cell in each group(IHC, 20x)
A-sham operation group; B—model group; C—glucosamine sulfate group; D—Yougui pill high dose group; E-Yougui pill middle dose group; F—Yougui pill

low dose group.

2.3 Western blotting il %2 £ 5 AL XT 4K i 41 41 AR M 20k B T B (P<0.05); SRR i,
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Fig. 5 Expression of Mprip positive cell in each group(IHC, 20x)

A—sham operation group; B-model group; C—glucosamine sulfate group; D—Yougui pill high dose group; E—Yougui pill middle dose group; F—Yougui pill

low dose group.
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Tab. 3 Effect of Yougui pill on the protein expressions of
Hsp90a in KOA rats(x £ s, n=6)

451 Hsp90a
RFALH 0.48+0.01
R 1.010.03"
T R e A A2 0.58+0.012
A7 U5 e R 2 0.63%0.032
A AL SR A 0.92+0.01

A VA AL A 0.7540.02
W SIFEARALE, VP<0.05; SEIR L, 2P<0.05,

Note: Compared with shame operation group, "P<0.05; compared with
model group, 2P<0.05.
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E-A AL s F—A LA 4

Fig. 6 Protein expressions of Hsp90a of cartilaginous cell
in each group

A-sham operation group; B—model group; C—glucosamine sulfate group;
D-Yougui pill high dose group; E—Yougui pill middle dose group;
F-Yougui pill low dose group.
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