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MCFZ  MDA-MB-=231
1
1.1 ( :110826200712) .
( :110827-200407) . (
:0738200108) ;
( :RFSB400610-05)
; ( : 100420)
=98% . DMSO
(250 mg/mL) -20 C o
1.2 MCFT MDA-MB-231
1.3 DMEM ( Hyclone) ; RP-
MI1640 ( Hyclone) ; ( Sigma) ;
( BI) :0.25% EDTA- (
) (
) o MTT
( 120170613
)
1.4 Forma3111 ( Ther-
mo) ; TS100-F ( Nikon) ; Spark 10M
( Tecan) o
1.5 MCFZ DMEM
( 10% 1% - N
0.01 mg/mL <100 U/mL ~0.1 mg/
mL ) » MDA-MB=231 RP-
MI1640 ( 10% 1%
1% - <100 U/mL \0.1
mg/mL ) o 37 C. 5%
Co, 90% 2d
o 80% ~ 90%
1.6 MCF-45 .MDA-MB-
231
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5 x10*/ 96 200
pl 37 °C.5% CO, 24 h
. 250
mg/mL 5~8
6 .
5% DMSO .
72 h Hank s
3 MTT
1 x MTT 50 wL 37 C5%
Co, 4 h MTT 150 pL
DMSO
490 nm (A)
(%) IG5 - (%) =(
A - A )/ A x100% .
1.7 MCF-7 .MDA-MB-231
MCF7  MDA-
MB-231 5x10*/ 96
200 pL 37 €.5% CO,
24 ho 24 h
0.005.0.01.0.1.1.10 pg/mL
6 . 24.48.72 h
Hank s 3
MTT (%)
IC,, o
1.8 MCF-
7 MDA-MB-231
5 x10*/ MCF3
MDA-MB-231 96 200 pl
37 °C 5% CO, 24 ho 24 h
. 0.001.0.01.0.1.
1.0.10 pg/mL .
MCF
15.63.7.81.15.63.7.81.7.81 pg/mlL;  MDA-
MB-231 3.91.

0.35.1.95.7.81.15.63 pg/mL. 6
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o 72 h

Hanks 3 MTT
(%) .
= ICs,/
ICsy -
1.9 SPSS 18.0
+
(x%s)
t P <0.05 o

2
2.1 MCF4T
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) MCFZ
o 72 h N
62.5 ng/mL
MCFZ
62.8% 60.59% 38.15%;
125 ~ 250 pg/mL
57.46% ~ 61.52%
72.09% ( Tab.1) .

59.06% ~

Tab.1 Proliferation inhibitions of different concentrations of coumarins from Angelica dahurica on human breast canc—

er MCF- cells after 72 hours(x £s n =6)

Concentration ( pg/mL) Imperatorin Isoimperatorin Oxypeucedanin Byakangelicol Isopsoralen
Control 6.97 £5.65 6.97 £5.65 6.97 £5.65 6.97 £5.65 6.97 +5.65
3.91 - 5.90 £8.00 6.55£6.92 3.81 £5.64 8.47 £8.57
7.81 5.15+2.15 12.18 +7.08 8.73 +£8.45 9.54 +2.85 9.99 +7.44
15.63 5.06 7. 10 26.97 +3.69 11.87 +5.29 14.15 +3.73 18.72 +2.54
31.25 14.99 +4.51 26.45 +5.16 15.04 +6.98 24.30 £3.39 17.56 +1.55
62.50 62.80 +1.35" 27.97 +7.24 23.66 +3.90 60.59 £1.76" 38.15£3.93"
125.00 73.24 +2. 16" 57.46 +2.12" 59.06 +3.03" 76.26 =1.15" 66.46 +3.23"
250.00 81.17 £0.53"  61.52+2.58"  72.09+1.61"  88.12+0.68"  76.85+0.81"
F 450.30 87.15 123.19 546. 005 184.12
P <0.001 <0.001 <0.001 <0.001 <0.001
Compared with control group "P <0.05.
2.2 MDA-MB-231 o 0.1 pg/mL
MCF4 48 h 72 h
. . (37.56 +3.0) % (59.85 +0.55) %
MDA-MB-231 10 pg/mL MCF4 48h 72 h
. 15.63 ~250 pg/mL. (73.71 +1.44) %
7.81 ~250 wg/mL 15.63 (89.41 +0.55) % ( Fig. 1) . MDA-
~250 pg/mL 62.50 ~250 pg/mL  MB231
MDA-MB-231 - - o 0.1
29.50% ~72.30% 38.77% ~65.69% 30.71% pg/mL MDA-MB-231 48 h 72 h
~T73.33% 33.45% ~ 89.44% . (16.98 £3.94) %
250 pg/mL 57.80% ( Tab.2) . (48.64 +5.19) % 10 pg/mL
2.3 MCFF  MDA-MB- MDA-MB-231 48h 72h
231 (82.03 +0.68)%  (91.33

MCFZ

0.19) % (Fig.2) .
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Tab.2 Proliferation inhibitions of different concentrations of coumarins from Angelica dahurica on human breast canc—

er MDA-MB-=231 cells after 72 hours(x £s n =6)
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Concentration ( pg/mL) Imperatorin Isoimperatorin Oxypeucedanin Byakangelicol Isopsoralen
Control 8.54£3.19 8.54£3.19 8.54 +£3.19 8.54 +£3.19 8.54 +£3.19
1.95 - 15.30 +3.54 3.79 £6.91 - -
3.91 2.12+£5.62 24.20 £6.13 20.02 £5.10 - -
7.81 22.93 +6.53 38.77 £3.24" 27.68 +2.43 10.00 +9.47 9.36 +4.46
15.63 29.50 +4.44" 37.49 +4.43" 30.71 3. 16" 10.93 +5.41 15.81 £6.32
31.25 33.62 +1.94" 41.25 £2.44" 32.57 +7.51" 12.23 +3.61 22.28 +5.23
62.50 40.76 £2.06" 61.91 £1.66" 38.98 +4.86" 12.74 £6.75 33.45£5.32"
125.00 63.11 £3.94" 59.21 £1.71" 51.33 £1.49" 27.60 +3.38 45.97 +4.30"
250. 00 72.30 +0.71" 65.69 +2.17" 73.33 £1.60" 57.80 £1.53" 89.44 £0.16"
F 222.99 212.55 134.71 66.47 238. 66
P <0.001 <0.001 <0.001 <0.001 <0.001
Compared with Control group "P <0.05.
ICs, 0.055.
1004
00 ~e-24h 0.078.0.106.0.036 pg/mL
N
E;’SO' —&-48h 3.27.2.31.1.70.5.00;
= 704 —4-72h
5 60- IC50 (Tab. 3) o
E‘ 50 2.5 MDA -
£ 40-
= 301 MB-231
3
S 204 MDA-MB-231
O 104
0 : : : : ICs, 0.129 pg/mLo N
0.005 0.01 0.1 1 10
Adriamycin(ug/mL) N N
Fig.1 Effects of adriamycin on the growth and prolifer— IG5,
ation of MCF cells(X £5 n =6) 0.059.0.081,0.057.0.081,0.033 g/
100 mL 2.19.1.59.2.26.
& 904 -e-24h 1.59.3.91( Tab. 4) .
B R
= ——
}% 60 4 72 h
-ﬁ 501
£ 40+
< o WHO 2012
€ 30-
o 4
i
0 = T T T T 1 23% 8 ° N
0.005 0.01 0.1 1 10
Adriamycin(pg/mL)
Fig.2 Effects of adriamycin on the growth and prolifer—
1/4 042

ation of MDA-MB-=231 cells(x 5 1 =6)

2.4 MCF+4

MCF-7 1Cs,
0.18 pg/mLo N

~

1314
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DNA DNA RNA . MCF4F
. MDA-MB-231 .
. . 5 72 h MCF=
. . A MDA-MB-231
. 2
. A 7B .
. MCF-7 . MDA-MB-231
. IC,, 0.18.0.129 pg/
N N mL, N
Al . IC,, .
1520 . .
N P—gp o
Caco2 MDCK-MDR1
Rho-23 2 5

Tab.3 Effects of coumarins from Angelica dahurica combined with adriamycin on proliferation of human breast cancer
MCF cells (x £5 n=6)

Concentration Adriamyein( p.g/mL) . Reversing

Compound ICs,
( wg/mL) 0.001 0.01 0.1 1 10 folds

- - 4.26 +1.66 18.78 +4.80 41.65+3.17 72.60+4.59 89.22+1.83 0.18
Imperatorin 15.63 2.30 £4.65 36.55+8.13 66.82+3.72 77.40+1.58 90.48 £0.17 0.055 3.27
Isoimperatorin 7.81 13.22 +10.54 22.82+4.50 37.47 +6.43  64.11 £3.41 89.78 +0.71 0.185 0.97
Oxypeucedanin 15.63 15.66 £6.52  33.57 +7.21 44.91 +4.56 74.36 £2.47  90.52 +£0.40 0.078 2.31
Isopsoralen 7.81 25.51+7.12  30.42+7.26 35.76 +3.63  67.17£3.21 89.33 +£0.53 0.106 1.70
Byakangelicol 7.81 33.07 £3.08 36.05+4.03 43.58+6.29 78.74+0.93 90.46 +£0.79 0.036 5.00

Tab.4 Effects of coumarins from Angelica dahurica combined with adriamycin on proliferation of human breast cancer
MDA-MB-231 cells(x +s n =6)

Concentration Adriamycin( pg/mL) . Reversing
Compound 1G5
( pg/mL) 0.001 0.01 0.1 1 10 folds
- - 3.29£2.39 12.23 +4.74  49.95+3.01 84.51+3.06 90.98+0.72 0.129
Imperatorin 3.91 20.68 £8.63  34.38 £3.55 46.52+4.65 77.93+1.33 88.68 £0.74 0.059 2.19
Isoimperatorin 0.347 16.45+£1.52  31.18+2.53 50.63 +1.34 75.61 £+0.60 83.59 +1.60 0.081 1.59
Oxypeucedanin 1.95 15.33 £8.66  23.76 £6.44 56.18 +5.79 84.70+1.24 92.02 £0.14 0.057 2.26
Isopsoralen 7.81 29.97 £3.84  32.15+3.40 50.53 +2.51 64.42 +£2.24  78.34 +1.44 0.081 1.59
Byakangelicol 15.63 27.01 £2.53 30.22+3.92 66.19+4.38 79.25+1.89 83.08+£0.29 0.033 3.91
3 .
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Effects of coumarins from Angelica dahurica on chemotherapeutic sen—

sitivity of human breast cancer cells

DONG Wei' TANG Xilan® ZHAO Guowei' JIANG Qieying’ LIAO Zhenggen' LIANG Xinli'

'Key Laboratory of Modern Preparation of Traditional Chinese Medicine Ministry of Education Jiangxi Universi—

ty of Traditional Chinese Medicine Nanchang 330004 Jiangxi China;,’ Jiangxi Provincial Key Laboratory of

Drug Design and Evaluation School of Pharmacy Jiangxi Science & Technology Normal University Nanchang
330013 Jiangxi China;’ Jiangxi University of Traditional Chinese Medicine Nanchang 330004 Jiangxi China

ABSTRACT AIM: To investigate the effects of
coumarins from Angelica dahurica ( imperatorin  iso—
imperatorin  oxypeucedanin byakangelicol isopso—

ralen) on chemotherapeutic sensitivity of two differ—

ent breast cancer cell lines MCFZ and MDA-MB-
231. METHODS: MCF-Z and MDA-MB-=231 cells
were treated with different concentrations of impera—
byakangeli—

torin  isoimperatorin  oxypeucedanin
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col and isopsoralen for 72 h respectively. The cy—
totoxity was evaluated by MTT assay. MCF-Z and
MDA-MB-231 cells were treated with different doses
of adriamycin in combination with the maximum non—
toxic concentrations of imperatorin isoimperatorin

oxypeucedanin  byakangelicol and isopsoralen for
72 h respectively. The cytotoxity was evaluated by
MTT assay. RESULTS: Five furanocoumarins es—
pecially imperatorin  byakangelicolin caused an an—
tiproliferative effect in MCF- cells. The IC;, values
of imperatorin byakangelicolin in MCF cells at 72
h post-treatment were 68.24 pg/mL and 54.20 wg/
mL  respectively. Imperatorin  isoimperatorin

oxypeucedanin and isopsoralen caused an antiprolif—
erative effect in MDA-MB231 cells. The IC,, values
of isoimperatorin imperatorin in MDA-MB-231 cells

at 72 h posttreatment were 44.64 pg/mL and

Chin J Clin Pharmacol Ther 2019 Feb; 24(2)

71.11 pg/mL respectively. Byakangelicolin had
weak or no effects on the proliferation. Compared
with the adriamycin group the inhibitory effect of
adriamycin combined with imperatorin isoimperator—
in and byakangelicolin on the proliferation of MCF-Z
and MDA-MB-231 cells was more obvious. The val-
ue of 1C,, was decreased and the potentiation folds of
adriamycin was increased. CONCLUSION: Imper—
atorin  oxypeucedanin and byakangelicol can inhibit
proliferation of MCFI cells and MDA-MB=231
cells and enhance the chemotherapeutic sensitivity.
KEYWORDS
breast cancer; MCF cell; MDA-MB231 cell; che-

motherapeutic sensitivity

coumarins from Angelica dahurica;
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