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Preliminary Exploration of the Effect of Tanshinone II, on the Biological Behavior of

Human Lung Adenocarcinoma A549 Cells

WANG Bu,ZOU Fang,YUAN Shengfang ,XIANG Baoli,ZHANG Zhihua,GU Xin ,NIU Xiangxin,ZHAO Jianging
(Department of Respiratory and Critical Care Medicine,The First Affiliated Hospital of Hebei North University ,Zhangjiakou,Hebei,China 075000)
Abstract: Objective To investigate the effects of tanshinone II, on the proliferation, migration, invasion and apoptosis of human
lung adenocarcinoma A549 cells. Methods The A549 cells were divided into the blank control group (group A,equal volume of
culture medium) , the cisplatin group (group B, 10 pg/ mL cisplatin) , the tanshinone II, low —, medium — and high — dose groups
(groups C,,C, and C,,5,10,20 pmol/ L). Cells in each group were treated with the corresponding drug or culture medium. Cell
proliferation was detected by the MTT method, cell migration was observed by the scratch assay,cell invasion was detected by the
Transwell method, and apoptosis was detected by the flow cytometry. The expression levels of matrix metalloproteinase (MMP) — 2,
MMP - 9, integrin «,, integrin B,, Cyclin Bl and Caspase — 3 mRNA and proteins were detected by the real — time fluorescence
quantitative polymerase chain reaction (RT — qPCR) and Western blot. Results Compared with those in the group A, the
proliferation rate of cells in the groups B,C,,C, and C;at 24,48,and 72 h of treatment decreased significantly, the numbers of
migrating cells and invading cells in the groups B,C,,C, and Cyat 24 h of treatment decreased significantly,and the apoptosis rate
in the groups B,C,,C, and C, at 24 h of treatment increased significantly (P < 0.05). Compared with those in the group A, the
percentage of G,/ G, — phase cells in the groups B,C,,C, and C; at 24 h of treatment increased significantly, while the percentage
of S - phase and G,/ M — phase cells in the groups B,C,,C, and C, at 24 h of treatment decreased significantly (P < 0.05).
Compared with those in the group A, the expression levels of MMP —2,MMP - 9,integrin «,,integrin 3, and Cyclin BI mRNA and
proteins in the groups B, C,,C, and C;at 24 h of treatment decreased significantly, while the expression levels of Caspase — 3
mRNA and protein in the groups B,C,,C, and C;at 24 h of treatment increased significantly (P < 0.05). Conclusion Tanshinone
I, can inhibit the proliferation, invasion, migration of A549 cells,and can promote the apoptosis. Its mechanism may be related to
downregulating the expression levels of MMP — 2, MMP - 9, integrin «,,integrin 3,, Cyclin B1 and upregulating the expression level
of Caspase — 3.
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10 pL PI.5 wL Annexin V - FITC IR, % T ROGH; 73
30 min A 5 WL PLF4RZEE DGR FF 10 min, DACA A
ARSI MR T B L, TR TR S 4, P
e e A BES B RNA, 75 DA 3t 2820 A4S0 52 40 g DNA 5
LGS RN & HE 2 NS T 3K

mRNA FIEE 287K < B2 259wk % 772 Fe 40 B
4% 2H A549 40 0, $2 B mRNA , 2% 4% RT - qPCR &
i B HERE UL GAPDH A N2 Kl mRNA k7K
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MIREBCRER 1, LA BCA YRR B P B2 5 ik, 5, &t
FL, A MMP - 2(1:500,V/ V) ,MMP - 9(1:500,V/ V),
integrin o, (1:200,V/ V) ,integrin B,(1:200,V/ V), Cyclin
B1(1:200,V/V),Caspase — 3(1:200,V/ V)[—4$i,4 C
EE 1 s B R R Y 2% v (PBST) YR, Jin A — 414k
220 2 h; ECL &G b2, DABERE AR AUSAZ, LA B -
WLBHEE 1 (B — actin) i IS Kl & R E K-

2 #R
2.1 ¢HREIEIETER

S5 AR, BA N C 4 C 4l C 4L i Ab B 24,
48,72 h I A 3G 58 Z2 14 10 Z R R (P < 0. 05) , HL 3 Ff 22
Bifi P2 ) 11, S50 i 5 P 3 i B0 3 L 3% 1

®1 HAMPBEELR (X +5,%,n=6)

Tab.1 Comparison of proliferation rate in each group

(X+5,%,n=6)
28] A #(ng/mL) 24 h 48 h 72 h
A 0 0.95+0.13 1.08+0.14 1.35+0.19
B 10 0.55+0.04" 0.60+0.04" 0.61+0.03"
C,4 5 0.77+0.10" 0.93+0.07" 1.10+0.19"
C, %1 10 0.66+0.06" 0.77 +0.05 0.87 0. 04"
(o} 20 0.53+0.03" 0.59+0.05 0.63+0.02"
FAL 27.330 46.967 38.704
P1E 0. 000 0. 000 0. 000

E: B AL, P < 0.05.K2EK5R
Note: Compared with those in the group A,"P < 0.05 (for Tab. 1 - 5).
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Tab.2 Comparison of the numbers of migrating and invading

cells in each group (X =s,cell,n =3)

mal M F(ug/mL)  EASmALE 1842 p 3k
A4 0 134.50 = 7. 66 117.33 £ 6. 41
B4 10 62.83 +3.19" 50.17 + 3. 82"
C, 4 5 116. 67 +5. 47" 95.83 +4.26"
C, % 10 82.33 +5.28" 67.67 +4.32"
C,4 20 65.50 + 3. 45" 48.83 +3.43"
FA& 219. 878 257.353
PAE 0. 000 0. 000

2.3 HBATIER

5 A4, B C 4 C4 CoAL AL BE 24 h
IR TR B E T (P < 0. 05) , B T-3RBlE 20 10,
Jo F VR R T s TR LR 3R 1
2.4 WRESH

H5AH W, BH I C 4 . C4 . Coa AL FE 24 h
Go/ Gy 1AMt & b3 25 7= (P < 0. 05) , HLAH M 5 L
Bifi P2 11, 5 R BE R i 3 in s B 2 8 € 4 .G, 4
CyA11 S .G, / MIBHA I 7 be 3 8 208> (P < 0. 05),
FLREPFZ T, 5 e BE 3 i gse b o1 L3R 3 & 2.
2.5 mRNA REBHRIEKE

HAHLE,BH K C H . CH CHR MMP - 2,
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®3 BEAMMATERAREARSHERLK(X £5,%,n=3)
Tab.3 Comparison of apoptosis rate and cell cycle distribution

in each group (X +s5,%,n=3)

i ik 2 Bid WAR

(pg/mL) Gy /G SH G,/ M
A4 0 3.63+1.38 56.42+2.13 26.48+1.36 17.11+1.18
B4 10 48.57+4.50" 83.28+0.85 12.45£0.86" 4.27+0.19°
G4 5 24.53+3.45 67.77+1.46° 19.06+1.32° 13.17+0.97
C,4 10 36.12+4.78 75.54+1.04° 15.98+0.96° 8.48+0.68
(o 20 49.96+4.48 84.01+1.25 11.88+1.21" 4.12+0.15
Fia 143.522 398.523 158. 429 338.795
PIa 0.000 0.000 0.000 0. 000
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Fig.1 Results of flow cytometry detection
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Fig.2 Distribution of cell cycles
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4 RAMAFmRNA RiEKFELLR(X £5,n=3)

Tab.4 Comparison of mRNA expression levels in each group
(X +s,n=3)

A% MMP-2

MMP-9

Integrin o,

integrin B,

Cyclin B1

Caspase -3

A4 1

B4 0.66+0.03
0.92£0.03

W
W
W
Fi
Pl

0.73£0.12

0.65+0.04
45.319
0. 000

1

470.624
0.000

0.48£0.04°
0.93£0.02°
©0.6420.03
" 0.46£0.03

1

0.39£0.03°
0.65£0.05°
0.61+0.02
0.370.01

478.055
0.000

1

0.56£0.03°
0.9420.01°
0.62£0.02
0.55£0.04

499.374
0.000

1

0.36£0.05°
0.71£0.09°
0.48£0.05
0.360.07

129.818
0. 000

1

4.87£0.41°
1.87£0.47
3.30£0.30°
5.03£0.34

158.582
0.000

x5

HEAMMEARIEKELLE(X £5,n=3)

Tab.5 Comparison of protein expression levels in each group
(X +s,n=3)

AR MMP-2

MMP-9

integrin o,

Integrin B,

Cyclin B1

(aspase - 3

A4 1.03£0.02

B4 0.61£0.04

€4
4

0.87+0.03
0.69+0.05
0.63+0.03

1.02£0.03

0.40£0.05°
0.89£0.02
" 0.60£0.04
" 0.41£0.02

0.97+0.03

0.37£0.03
0.62+0.04
0.57+0.03
0.34£0.02°

1.02£0.02

0.49£0.04
0.88+0.03"
0.390.02°
0.480.05°

0.98+0.02

0.3420.04
0.67+0.06
0.46£0.04
0.33£0.06

1.02£0.01

4.97:0.39
1.74+0.42
3.1810.34°
512041

CA
P
Pl

149.906
0.000

395,394
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421.856
0.000

304. 908
0.000

200. 934
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168. 790
0.000
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Fig.3 Western blot of protein expression
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