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Intervention Effects of Salvia Miltiorrhiza Extract on Human Periodontal Ligament Fibroblasts and Its
Effect on CTGF and ALP Levels

WANG Shuangshuang, GAO Yi", LI Min, MU Chunhui, LI Lifang(Department of Stomatology, Hebei Hospital of
Traditional Chinese Medicine, Shijiazhuang 050000, China)

ABSTRACT: OBJECTIVE To study the effects of Salvia miltiorrhiza extract on the levels of connective tissue growth factor
(CTGF) and alkaline phosphatase(ALP) in human periodontal ligament fibroblasts. METHODS Two first premolars extracted
by orthodontic treatment in Hebei Hospital of Traditional Chinese Medicine were put into aseptic o-MEM medium containing
penicillin and streptomycin immediately after tooth extraction. Human periodontal ligament fibroblasts were isolated and
cultured. The fifth generation of human periodontal ligament fibroblasts were used for follow-up test, which were divided into
blank group, low and high concentration group of Salvia miltiorrhiza extract. The blank group was added with 100 pL basic
medium, low concentration group of Salwia miltiorrhiza extract was added to 1 umol-L™! Salvia miltiorrhiza extract solution, and
2 umol-L™" Salvia miltiorrhiza extract solution was added to high concentration group of Salvia miltiorrhiza extract. Cell
proliferation, apoptosis, osteogenic differentiation and expression of phosphorylated c-Jun amino terminal kinase(p-JNK), CTGF,
bone morphogenetic protein-2(BMP-2), osteogenic specific transcription factor(Runx-2) and ALP were measured. RESULTS
The proliferation rate and ALP activity of high concentration group of Salvia miltiorrhiza extract in 24, 48, 72 h were higher than
that of low concentration group of Salvia miltiorrhiza extract(P<0.05). The apoptosis rate of high concentration group of Salvia
miltiorrhiza extract in 24, 48, 72 h was lower than that of low concentration group of Salvia miltiorrhiza extract(P<0.05). The
expression levels of p-JINK, CTGF, BMP-2, Runx-2 and ALP in the high concentration group of Salvia miltiorrhiza extract were
all higher than those in the low concentration group of Salvia miltiorrhiza extract(P<0.05). CONCLUSION  Salvia miltiorrhiza
extract by acting on JNK pathway, raise the CTGF expression, promote the periodontal ligament fibroblasts proliferation,
through the regulation of BMP-2, Runx-2 expression, increase ALP activity, promote the periodontal ligament fibroblasts
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osteogenesis differentiation, and has a certain concentration dependence.
KEYWORDS: Salvia miltiorrhiza extract; human periodontal fibroblasts; connective tissue growth factor; alkaline phosphatase

BAR HRTH E R RE TAE . DERITREAAN
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B 2 h SRRSO G oD [EHE T
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45 h JEATIREE B LA B, 2 R ISR A0 HE DL
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Kige7d)a, BREAIM, L 800 rmin~' B.04b
P S min, A OGRS AL B, SR
Qb B 2= 40 SR 30 L, A FH BRSOl B
OD fE#ATIE, L 520 mm VEASH WK, K4
ALP {H=[(E 5 OD /AR OD (8)<brifEds 41
TE)YMERS SEA SR, Hf ALP XS
FAS4H ALP /%5 14 ALP {H.
1.2.6 Western blotting 7% K Western blotting
A A p-INK, CTGF, BMP-2, Runx-2,
ALP EikiE, TET A 4EEEFE 7d 5, $EEA0ER
A, ITEAEESTE, MK S K A0
B RERMW M OIEE L, S%BAsmmEERE T
WEE 2 ha s —H0 ARG 7E 4 °CRIMSE it R
Fo ZIEATUEWAL RS In A — 30 TAEW, FEIRIR
HEE 1 h JEERUEG, AL ECL, Bt
2~3 K, BUE S8 AR A R 1 2Rl K (AL
WS 3% N GAPDH,
1.3 Seit=aabeg

fdi 1] SPSS 21.0 FAFor#r  iF VBRI X 5
ik, ZA R SR T 255 MR g, 2 ] bhas
KHISTREA ¢ K356, P<0.05 £z EAS

2 %R

2.1 FESARBU X A0 A [ s [F] gt 154 8 ) 52 )
PSR, SR 24, 48, 72h 4ijE
B AR T 2S F14H(P<0.05); FFS I Bk &
44 24, 48, 72 h JHHUIETEAC IS TP S PR R
FEZH(P<0.05), Z5HULIE 1 A5k 1,
2.2 PESHREUX AH AN [ B ] e 08 T 152 i)
FFSREUIL . SR 24, 48, 72 h 4if
PAT-HRIYE T 25 U 41(P<0.05); FFS1R B vk i
20 24, 48, 72 h 4T ORI T IS ERBL
WL (P<0.05), Z5HRNLE% 2, K 2~4,

R1 S SRBA A 4 A B ] A R (X £ s ,n=5)

Tab. 1 Effect of Salvia miltiorrhiza extract on cell

proliferation at different time points(x £ s, n=5) %
4 H G 2
o A
24 h 48 h 72 h
E{SE:] 10.23+1.00 10.36+1.02 11.25+1.26

FFSIEHRIEL] 23.2542.19Y  50.89+3.46)  60.13+3.45D
FFSIEYRERIEY 4526453492 66.35+7.65D2) 78.65+6.89D2
F: 5EAHME, VP<0.05; H5FFS BT EA AL, 2P<0.05,

Note: Compared with blank group, "P<0.05; compared with low
concentration group of Salvia milthorrhiza extract, ?P<0.05.

P HLRAITHRIEAL PSR U
1 3440 72 h 37 & (200%)
Fig. 1 72 h proliferation of three groups of cells(200x)

R2 FALRBYNBEBETFERESBATHDE(X LS,

n=5

Tab? 2  Effect of Salvia miltiorrhiza extract on cell

apoptosis at different time points(x £ s, n=5) %

351 IR
24 h 48 h 72 h

AR 10.25+1.03 11.27+1.29 12.38+1.62
PRI 9.65£0.10D  7.63£0.09)  6.14+0.10"
FHERBEWREA  8.62+0.35D9)  6.02+0.100)  5.62+0.24D7

TE: S2 A4, VP<0.05; SIS B EELAALL, 2P<0.05,
Note: Compared with blank group, "P<0.05; compared with low
concentration group of Salvia milthorrhiza extract, 2P<0.05.

2.3 FES LB A A [ s (] 05 oAb R
F1%) 5 M)

FFSRBIL . S 4] 24, 48, 72 h ALP
TR T 25 FH4H(P<0.05); FHS 1B ik B 4
24, 48, 72 h ALP it & TS 3 BUIRIR &
4 (P<0.05), ZEHILE 3,

10¢ 10¢ 10*
103 103 . 10%
= 10% 10— = 10
104 . 10 - 10"
10‘1—0'(']‘ 15"1' '162 - 100 10* 10"1(; 1(');; 0T o 10; 0 mllo'l 102 xi:lb3 10¢
éfggﬂ FHEERIITHR E4 ﬂ%ﬁﬁxﬂ%%ﬁzﬂ

B2 3424h %A TE
Fig.2 24 h apoptotic map of three groups
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Fig.3 48 h apoptotic map of three groups
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Fig. 4 72 h apoptotic map of three groups

3 FERRBAEBTEREAAEALEANEH  BMP-2. Runx-2, ALP FikEHIETAS R

(x5, n=3) R (P<0.05), Z5HILE 4 FE S,
Tab. 3 Effect of Salvia miltiorrhiza extract on osteogenic
differentiation ability of cells at different time points(x s, PINK 5 — S
n=5)

15 IR S RE T (ALP 5 1) GTGE % s S

200

24 h 48 h 72 h
BMP-2 s am— —

2 H4 0.03+0.01 0.10+0.01 0.12+0.01
PFBRBMTRIEA  0.08£0.020  0.22£0.02)  0.29+0.03" Runx-2 e G S
FSPERPIEHEA  0.13£0.0192  0.19£0.012  0.39+0.02D?
- ALD = amm—"  ——
T 52 A4, DP<0.05; SHHS BRI EEAIARLL, 2P<0.05,
Note: Compared with blank group, DP<0.05; compared with low GAPDH "D T T

concentration group of Salvia milthorrhiza extract, 2P<0.05.

ZEAA BRI

2.4 ISR AN E . B B AL] YRR vk e
FFS IR . mkEY4 p-JNK. CTGF, 5 p-INK. CTGF. BMP-2, Runx-2. ALP % ¥ Western

BMP-2 . Runx-2. ALP Rk T2 A4 llf“l'oni: ¢ a tern blotting di f p-INK, CTGF, BMP-2
ig. estern blotting diagram of p-JNK, , -2,
(P<0.05); PHZHREEIRIEL p-INK. CTGF, Runx-2, ALP protein

x4 ASRIYPHBEHREE. REFIUHANF(XLs, n=5)

Tab. 4 Mechanism of Salvia miltiorrhiza extract on cell proliferation and osteogenic differentiation(x + s, n=5)

2151 p-INK CTGF BMP-2 Runx-2 ALP
25 14l 0.53+0.03 0.43+0.05 0.23+0.03 0.25+0.05 0.67+0.09
FHS AR B B 241 0.76+0.05 0.850.09 0.62+0.06 0.73+0.02D 1.00+0.10V
FHEARB) v B 2H 0.98+0.0312) 1.02£0.1012) 0.89+0.1012) 1.1220.0992) 1.38£0.2112)

W HEAHME, YP<0.05; 5FFSRBUWMGHKE ML, 2P<0.05,

Note: Compared with blank group, "P<0.05; compared with low concentration group of Salvia milthorrhiza extract, 2 P<0.05.
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