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Abstract: Objective To investigate the active components in the roots and rhizomes of Salvia miltiorrhiza and their antiproliferative
molecular mechanisms on fibroblasts. Methods Different components and extraction fractions from the roots and rhizomes of S.
miltiorrhiza were prepared using Soxhlet extraction method. MTS method was used to screen the active components guided by the
antiproliferative activity on human hypertrophic scar fibroblasts (HSF), flow cytometry was used to detect their influence on cell cycle,
and the active components were analyzed by UPLC-Q/TOF method. The antiproliferative mechanism was predicted by reverse
docking, and the gene expression levels of caspase-3, MAP2K1, and MAPK1 were determined using RT-PCR technology. Results
The petroleum ether extract fraction from the roots and rhizomes of S. miltiorrhiza had higher antiproliferative activity on human HSF,
increased the proportion of cells in Go/G; phase significantly, and reduced the proliferation index (PI). The main active components
were tanshinones. Results of reverse docking indicated the antiproliferative mechanisms on human HSF, might relate to the regulation
of some target proteins, such as caspase-3 and MAP2K1, and the related pathways. RT-PCR results showed that cryptotanshinone
could upregulate the gene expression of caspase-3 and downregulate the gene expression of MAP2K1 and MAPK1. Conclusion The
antiproliferative mechanisms of the components in the roots and rhizomes of S. miltiorrhiza on human HSF may be related with the
regulation of MAPK and VEGF signaling pathways by tanshinone components.
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%, WERETELRYE MR, £
R PII 5T e KR A 0 D3 %8 5 O S TE RHE A )
% Salvia miltiorrhiza Bge. WTEEH ML, Sk
MM B (S 0910354), RAZNAEEG A
Ao FPFSI RETE98%), Rdt— i RH AR
AT]); DMEM s 7edt, S5 Hyclone 2+
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H]; High-Capacity cDNA Reverse Transcription il
%, I ABI A7: LightCycler® FastStart DNA
Master SYBR Green I i/ £%, %ii - Roche /A 7]

1.2 4R
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1.3 %8

Waters UPLC-Q-TOF primer I 5t 3% 1% .
Masslynx [-fE¥l, Waters 4 7]; BD FACS Calibur
4%, BD /A ]; Light Cycler Real Time PCR
I, Roche AF]; ‘B @AM, ESCO Awl;
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{55 AR AR 22 AR, PR SRR A F
2 HE
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g AL 0.81 gv B LBEIBAL 0.79 gv 1F T BE
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2.2 MTS N paE5E
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FE), MR A 5X10%mL, AT 96 L
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2.3 EEFREMD LDH SF1EM
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bRk UEEPERME, W 450 nm 4t 4 1, 14 LDH
BE T, CAVPAN R 24 1 4l i 2 5 12
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ML 2 U N 70% 20 CHREdR, PBS I
%, B0 B3, M 10 mg/mL RNaseA 2.5 pL. 10
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RN 5 S . LDH RS0 R 240 i A
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*1 ERSMFIIRABRKE

Table 1 Sequences and fragment length of primers

HEA ElkZ 2l F B 1 bp kR /C
caspase-3 1En: ATCACAGCAAAAGGAGCAGTTT 214 60.3
& In: ACACCACTGTCTGTCTCAATGC 60.2
MAP2K1 IF 1 : GGAGAACTGAAGGATGACGACT 225 59.7
& I1: GCTGTAGAACGCACCATAGAAG 59.1
MAPK1 IE: TCCCCATCACAAGAAGACCT 115 59.5
In: AGTCAGCATTTGGGAACAGC 60.3
B-actin IE1: GACAGGATGCAGAAGGAGAT 149 60.1

J2If]: TGCTTGCTGATCCACATCTG

60.0
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Fig. 1 Effects of various solvent extract fractions from roots and rhizomes of S. miltiorrhiza

on human HSF proliferation and LDH activity (x + s ,n=6)
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Fig.2 Effect of petroleum ether extract fraction from roots and rhizomes of S. miltiorrhiza on cell cycle of human HSF (x +s,n=3)
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Fig.3 UPLC-Q/TOF chromatograms (A) , total ion current (B), antiproliferative effect on human HSF cells (C), and structures

of active components (D) in petroleum ether extract fraction from roots and rhizomes of S. miltiorrhiza

%2

5 A HEZE hItEFE K 5 B9 UPLC-Q/TOF 747

Table 2 UPLC-Q/TOF analysis on antiproliferative components in petroleum ether extract fraction

from roots and rhizomes of S. miltiorrhiza

B AFR 1/ min KR m/z BRE MS/MS i
[M+H] mlz
1 “ESBE CeHuO0;  9.089 279.1031  278.0493 261 [M+H—H,0]", 233 [M+H—H,0—CO]", 205 [M+H— 3.58
H,0—CO—COJ", 190 [M+H—H,0—CO—CO—CH;,]"
2 FIBHB  CigHiO; 9430 281.1190  280.1099 281 [M-+H], 263 [M+H—H,0]", 235 [M+H—H,0—CO]" 427
3 KBS CpoHy0; 10228 297.1500  296.1412 297 [M+H]', 279 [M+H—H,0]", 251 [M+H—H,0—CO]"  3.03
4 WESIBE CgHL,0; 10710 279.1034  278.0493 279 [M+H], 261 [M+H—H,0]", 233 [M+H—H,0—CO]", 4.66
205 [M+H—H,0—CO—CO]"
5 JIBWIN,  CoHgO; 11405 2951324  294.1256 295[M+H]", 277 [M+H—H,0]", 249 [M+H—H,0—CO]" -3.39
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Fig.5 Effect of cryptoanshinone on proliferation of human HSF
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Fig. 6 Effect of cryptotanshinone on cell morphology of human HSF
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Fig. 7 Effects of cryptotanshinone on expression of target genes in signal pathway
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