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Abstract Objective: This study was to in vitro investigate the biological effects of salvia miltiorrhiza

injection ( SMI ) on the primary human articular chondrocytes. The mechanism of the treatment of osteoarthritis
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was discussed. Methods: The concentration of SMI used in experiment was calculated by Salvia miltiorrhiza

Bge (1.5 mg* mL™" ). The control group was cultured with dulbecco’s modified eagle medium/F12 medium containing
10% fetal bovine serum, while the experimental groups were administrated with 0.5, 1.0, 2.0, 4.0, 8.0, 16.0
mg * mL™" of SMI. The methylthiazole tetrazolium ( MTT ) assay was used to evaluate cell proliferation activity of the
third passage human articular chondrocytes. The mRNA expression level of collagen type 1/Il was determined by real
time—polymerase chain reaction ( PCR ) , which was to evaluate cell differentiation. Enzyme-linked immunosorbent
assay ( ELISA ) was used to assess the content of collagen type /1. The total content of glycosaminoglycan ( GAG )
in cells was determined using glycosaminoglycan ( DMMB ) kit, which was to evaluate the level of functional protein in
chondrocytes. Results: The MTT assay showed that the cell proliferation in all of SMI administration groups were lower
than that in the control group with a dose—dependent manner, indicating that SMI had inhibition effect on proliferation of
the primary human articular chondrocytes. The mRNA expression level of collagen type I in all of SMI administration
groups were lower than that in the control group with a dose—dependent manner. The collagen type I protein content
in the groups with lower concentration ( < 2.0 mg* mL™") of SMI significantly decreased, being compared with that in
the control group. The results suggested that lower concentration of SMI should have a role in preventing de—differentiation of
chondrocytes. Meanwhile,, lower concentration ( < 4.0 mg* mL™" ) of SMI increased the content of GAG in the primary human
chondrocytes, indicating that SMI had effect on chondroregeneration. Conclusion: Salvia miltiorrhiza injection could slightly
inhibit the proliferation of the third passage primary human articular chondrocytes. It also inhibited the production of
collagen type 1 (according to the de—differentiation assay ) and promoted the synthesis of GAG. These results indicated
that SMI could promote chondroregeneration.

Keywords: Salvia miltiorrhiza injection ( SMI ) ; osteoarthritis ; therapeutic principle; primary human chondrocyte ;
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Tab.1 The primers used for real-time PCR
S SIS (5-3") Ko Cproduct SR (annealing RS
(gene) ( sequence of primer ) size ) /bp temperature ) /C (accession number )
P
GAPDH F-AGAAGGCTGGGGCTCATTTG 239 60 NM_001289745.1
R-AGGGGCCATCCACAGTCTTC
COLIA1 F-CCCCTGGAAAGAATGGAGATG 148 57 NM_000088.3
R-TCCAAACCACTGAAACCTCTG
COL2A1 F-GGCAATAGCAGGTTCACGTACAC 78 58 NM_001844.4/

R-GATAACAGTCTTGCCCCACTTAC
R-TCGAGGGTGTAGCGTGTAGAGA

NM_033150.2

2.4 WP MRS 348, L 50X 10°
A emL R 6 FLAR, 9L 2 mL(n=3), 5557 24 h /5,
FBREEFRIR, SCI AU S PSR S 4 4, W RA Ry 1
WM, YIRS 6 KT, WA ks I e
G 5 f, #3208 O L ( DMMB) L B3k 58
ARSI S UL RH R

2.5 SEil2Er M R SPSS 20.0 45 i 2 B4y
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Fig. 1 Morphology of human articular chondrocyte ( magnification x 100,
bar=100 pm )
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Tab.2 The proliferation activity of chondrocytes

e A HE 7 %
PSSR s "
2151 . (relative
( concentration of 0D (n=3) . .
(‘group ) . proliferation
SMI)/(mg-mL™")
rate ) /%
popitct 0 0.61 +0.07 100
( control )
PSS 0.5 0.54 +0.04 89.19+5.10
i (sMI) 1.0 0.52+0.01° 85.69 + 8.67"
2.0 0.50 +0.02" 83.00 +7.02°
4.0 0.51 £0.03 84.49 + 6.09
8.0 0.50 +0.02° 82.84 +9.82
16.0 0.46 £0.04" 75.95+3.08"

7 (note ): FXTIELIAELL, "P<0.05. " P<0.01 ( "P<0.05. “P<0.01 vs control )
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Fig.2 The effect of SMI on cell proliferation of chondrocytes
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Tab.3 mRNA expression level of the cells after 1.2 7
SMI administration Lo B
gy YRS Jone 3 osd
(group) L concentration of COLIAI COL2A1 =
SMI)/(mg-mL™") £ 0.6
i 1 0 0.98 +0.2 0.78+0.22 2 04 i
(control ) g X
Fh5 0.5 0.58+0.9" 0.02+0.02" 2] .
‘f;?; 1.0 0.61+0.01° 033+0.10° 0.0 72 0.5 1 9 4
2.0 0.64 £ 0.06° 0.10=0.09" ¢/ (mg+nl)
4.0 0.17£0.06" 0.51+0.06 B3 AsiEsad I8 (A) T8 (B )K/E mRNA FkH80
8.0 0.13+0.01° 0.01 +0.01°" Fig. 3 The effect of SMI on the mRNA expression level of collagen

— - - t A)/I(B
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R RIAIR (R4 8 4) Bon: 5XIRAM KR4l 50 R4 A B3 22 5% (P<0.05, P<0.01),
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Tab.4 The effect of SMI on the content of collagen type 1/1 and GAG

PHE RO Yo SO SR e T AR Ji e AR 434k . - .
215 o " " W 2B S5 R T 434
(concentration of ( relative content of ( relative content of .
(group ) o (relative content of GAG ) /%
SMI)/(mg-mL™") collagen type 1 )/% collagen type 1 )/%
Xt 18 ( control ) 0 100 100 100
PR e Rl 0.5 71.43 +14.66" 61.32+5.85" 135.65 +10.71"
(SMI) * * ,
1.0 81.78 +6.39 89.96 + 3.34 14238 +5.58
2.0 86.81 £9.67 79.90 +4.91" 125.33 +9.49
4.0 91.50 +7.55 97.40 + 1.55 158.39 + 16.39™

1 (note ): SXFIEZHAA L, "P<0.05. “P<0.01 ("P<0.05. "P<0.01 vs control )
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Fig.4 The effect of SMI on collagen type 1/1 and GAG
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