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Abstract

[ Objectives | The anti-tumor activity of fractions from Buddleja officinalis Maxim. by petroleum ether, ethyl acetate, n-butanol and

water solvent was studied. [ Methods| The ethanol extract from B. officinalis Maxim. was extracted and then concentrated with petroleum

ether, ethyl acetate, n-butanol and water, respectively, and the extracts were obtained. The inhibitory effects of the four different fractions on

the growth of three tumor cell lines in vitro were detected by CCK-8 method, and the median inhibitory concentration (/Cy, value) was calculat-

ed. [Results] The four fractions inhibited the growth of the three tumor cell lines in vitro, among which the n-butanol fraction had the best an-

ti-tumor activity. The ICj, values of the n-butanol fraction on human gastric cancer (SGC-7901) , human breast cancer (MCF-7) and human
liver cancer ( BEL-7404) cell lines were 0.08, 1.58 and 0. 12 mg/mL, respectively. [ Conclusions | Petroleum ether, ethyl acetate, n-buta-
nol and water fractions from the ethanol extract of B. officinalis Maxim. had certain anti-tumor effects, and the n-butanol fraction had the best

anti-tumor activity.

Key words Buddleja officinalis Maxim. , Tumor cells, Anti-tumor, Activity screening

1 Introduction

Buddleja officinalis Maxim. , a medicinal plant in genus Buddleja
L. of family Loganiaceae, is known as Jigutouhua, Menghua,
Xiaojinhua, and Mitanghua. It likes warm and humid environment
and is mainly distributed in southwest China, such as Guangxi,

Yunnan and Shaanxi''’.

It is sweet, slightly cold in nature and
" found that

B. officinalis Maxim. granules can treat dry eye syndrome by re-

has extensive pharmacological effects. Ou Chen"

lieving inflammation of lacrimal gland tissue. Jin Tao"' verified
that B. officinalis Maxim. capsule can slow down airway remode-
ling in COPD rats and delay or prevent the occurrence of COPD
diseases by establishing a rat model. And modified B. officinalis
Maxim. can effectively prevent and treat the increase of macular

B In recent

thickness after cataract surgery in diabetic patients
years, it has been found that the chemical constituents of B. offi-
cinalis Maxim. are mainly flavonoids, phenylethanol, terpenoids,
alkaloids and volatile oils, represented by flavonoids and phenyle-
thanol”~*'. Pharmacological studies have shown that B. officinalis
Maxim. has anti-inflammatory, anti-oxidant, anti-diabetic, anti-
bacterial , anti-oculopathy and immunomodulatory effects'”’. The

main active components of B. officinalis Maxim. include fla-
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vonoids, phenylethanoid glycosides and other compounds'’*'.
Among them, flavonoids have the functions of reducing blood lip-
id, protecting liver and resisting inflammation. At present, the an-
ti-tumor effect of B. officinalis Maxim. has not been studied at

home and abroad, and this research mainly focuses on SGC-7901,

MCF-7 and BEL-7404"".

2 Materials and methods
2.1 Cells, drugs and reagents SGC-7901, MCF-7 and BEL-
7404 cell lines were purchased from Kunming Cell Bank, Chinese
Academy of Sciences. The sample was purchased from Yulin City,
Guangxi Zhuang Autonomous Region, and identified as a shrub
plant of the genus Buddleia L. in the family Loganiaceae by Asso-
ciate Professor Qin Daoguang of Youjiang Medical University for
Nationalities. DMEM basal medium, ( RPMI) 1640 ( Gibco,
USA) ; Cell Counting Kit-8 (CCK-8) Kit (Beyotime Biotechnolo-
gy, China) ; fetal bovine serum (FBS) ( GEMINI, USA); 95%
ethanol, petroleum ether, ethyl acetate, n-butanol, DMSO (dim-
ethyl sulfoxide) (Chengdu Kelong Chemical Co. ,Ltd. , China).
2.2 Instruments DMi8M inverted microscope (Leica, Germa-
ny ) ; Mithras LB 943 multifunctional microplate reader ( Berthold,
Germany ) ; W-O series thermostat water bath ( Zhengzhou Great-
wall Scientific Industrial and Trade Co, Lid. ); BC-R501 rotary
evaporator ( Shanghai Beikai Biochemical Equipment Co. , Lid. ) ;
Alpha 1 -2 vacuum freeze dryer (Germany).

2.3 Extraction of different parts of B. officinalis Maxim.
By conventional method, the dried B. officinalis Maxim. was
crushed into small granules and prepared into 25 kg samples. Re-
flux extraction was carried out with 6 times the volume of 95%
ethanol according to the following methods, and heating reflux was

carried out in a constant temperature water bath at 80 °C for 3
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times, each time for 2 h. After filtration, the filtrates were com-
bined, and the solvent was recovered by rotary evaporator to obtain
extract, which was mixed with equal volume of pure water to form
suspension. Then it was extracted with petroleum ether, ethyl ace-
tate and n-butanol in turn, and the filtrates were combined with
petroleum ether, ethyl acetate, n-butanol and water solvent ex-
tracts respectively. The solvent was recovered by rotary evaporator
to obtain various solvent extracts, namely petroleum ether extract,
ethyl acetate extract, n-butanol extract and water solvent extract,
which were dried by vacuum freeze dryer and stored in refrigerator
at 4 °C for later use. It was dissolved with DMSO ( dimethyl sulfox-
ide) before use, and then adjusted to the concentration required
by the experiment with complete culture medium.

2.4 Determination of inhibitory effects of four fractions on
the proliferation of SGC-7901, MCF-7 and BEL-7404 cells
2.4.1 Cell culture and plating. The culture conditions of three
kinds of cell lines were as follows: 1% penicillin/streptomycin
(P/S) and 10% fetal bovine serum ( FBS) were added to DMEM
or RPMI-1640 medium, and routine static culture was carried out
in 5% CO, and saturated humidity incubator at 37 C. SGC-7901,
MCF-7 and BEL-7404 cell lines were collected from normal and
logarithmic growth phase. Senescent and dead cells were washed
with PBS, and then they were digested with trypsin. The cell den-
sity was adjusted to 5 x 10" cell/mL, 100 pL was inoculated in
96-well plate, and the cells were cultured in incubator for 24 h,
and the cells were observed before administration.

2.4.2 Drug grouping and administration. Each cell line was di-
vided into blank group, blank control group, negative control
group and experimental group, blank group (only adding culture
medium) , blank control group (including cell fluid and culture

medium ) , negative control group (including cell fluid and culture

medium of DMSO at different concentrations in corresponding ex-
perimental group) and experimental group (including drugs, cell
fluid and culture medium). It was cultured in an incubator in ac-
cordance with the conditions of cell growth and culture. After 24 h
of culture, the cells were completely adherent and grew well. The
cells were cultured with 100 wL medium containing different con-
centrations of drugs for 48 h. The four extracts were divided into 6
groups (0.05, 0.10, 0.20, 0.40, 0.80, 1.60 mg/mL) from low
to high. Three parallel wells were set in blank group, control group
and experimental group.

2.4.3 Detection of cell viability by CCK8 method. After 48 h of
drug treatment, the growth state was observed first, and the old
culture medium was discarded. Complete culture medium contai-
ning 90 pL of 5% CCKS8 was added to each well, and incubated
for 1 =2 h at 37 °C, and the OD value of each well was read at
450 nm.

Inhibition rate of tumor cell growth (IR% ) = 1 - [ (0D
value of experimental group — OD value of blank group)/( OD val-
ue of control group — OD value of blank group) ] x 100% .

The ICy, values of four extracts acting on three cell lines were

statistically analyzed and calculated by GraphPad Prism5 software.

3 Results and analysis

3.1 Inhibitory effect of four fractions on proliferation of
SGC-7901, MCF-7 and BEL-7404 cell lines See Table 1 for
the inhibitory results of four extracts from B. officinalis Maxim. on
proliferation of SGC-7901, MCF-7 and BEL-7404 cell lines and
ICy, values. From Table 1, it can be seen that petroleum ether,
ethyl acetate, n-butanol and water solvent fractions from B. offici-

nalis Maxim. had inhibitory effects on three tumor cell lines.

Table 1 Effects of four fractions from Buddleja officinalis Maxim. on proliferation of SGC-7901, MCF-7 and BEL-7404 cells (x +s)

Drug SGC-7901 MCF-7 BEL-7404

Group concentration oD Cell inhibition ICy, oD Cell inhibition ICy, oD Cell inhibition 1Cs,
mg/mL ) rate//%  mg/mL rate//%  mg/mL ) rate//%  mg/mL

Blank control - 1.270 £0.08 - - 1.13 £0.01 - - 1.170 £0.02 - -
Petroleum ether 0.05 0.940 £0.06 26 0.25 1.05 £0.04 7 0.45 0.690 £0.03 29 1.32
extract 0.10 0.920 £0.02 27 0.98 £0.04 13 0.350 £0.03 " * 44

0.20 0.550 £0.03 56 0.99 +0.03 12 0.040 £0.02 " * 50

0.40 0.051 £0.00 96 0.75 +£0.04 33 0.033 £0.01 " 62

0.80 0.026 £0.00 97 0.14 £0.02 " 87 0.017 £0.00 99

1.60 0.010 £0.00 * 99 0.34+£0.04 " 69 0.013 £0.01 100
Ethyl acetate 0.05 0.820 £0.01 36 0.15 1.02 £0.01 9 0.43 0.160 £0.04 85 4.12
extract 0.10 0.680 £0.02 45 0.99 +0.01 12 0.106 £0.04 90

0.20 0.063 £0.05 96 0.84 £0.07 25 0.150 £0.01 " * 87

0.40 0.020 £0.01 98 0.59 £0.02 47 0.260 £0.05 77

0.80 0.010 £0.01 98 0.41 +0.40 63 0.360 £0.03 " * 68

1.60 0.000 +£0.00 100 0.20 £0.00 " 85 0.400 £0.00 " * 54
N-butanol 0.05 1.190 +0.04 6 0.08 0.83 £0.04 26 1.58 0.830 £0.08 40 0.12
extract 0.10 0.370 £0.03 90 0.82 +0.07 27 0.650 £0.02 69

0.20 0.007 £0. 006 99 0.71 £0.06 36 0.580 £0.01 96

(To be continued)
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Drug SGC-7901 MCF-7 BEL-7404
Group concentration Cell inhibition ICsy Cell inhibition ICs, Cell inhibition 1Cs,
0D 0D 0D
mg/mL rate // % mg/mL rate // % mg/mL rate // % mg/mL
0.40 0.000 £0.00 " * 100 0.67 £0.03 40 0.440 +0.07 " 97
0.80 0.000 £0.00 " * 100 0.41 +0.05 63 0.009 +0.00 " 98
1.60 0.000 £0.00 " * 100 0.22 +0.01 79 0.000 £0.00 * * 98
Aqueous solvent 0.05 1.270 £0.02* * 0.39 0.96 +0.06 14 - 0.540 £0.05 53 -
extract 0.10 1.240 £0.03 " * 0.99 +0.05 12 0.530 +0.00 95
0.20 1.160 £0.03 * * 9 0.95 +0.01 15 0.006 +0.00 99
0.40 1.150 £0.07 * * 9 0.99 +0.02 15 0.120 £0.02* * 89
0.80 0.160 £0.04 " * 87 1.07 £0.10 5 0.250 £0.05* * 78
1.60 0.000 £0.00 " * 100 1.10 +0.10 2 0.480 +0.06 " * 58

3.2 IC,, values of four extracts for SGC-7901, MCF-7 and
BEL-7404 cell lines The inhibitory effects of four extracts from
B. officinalis Maxim. on SGC-7901, MCF-7 and BEL-7404 cells
are shown in Fig. 1. As can be seen from Fig. 1, petroleum ether,
ethyl acetate, n-butanol and water solvent extract from B. officina-
lis Maxim. can inhibit the proliferation of SGC-7901, MCF-7 and
BEL-7404 cells in vitro. The inhibition of proliferation was propor-
tional to the drug concentration and in a concentration-dependent
manner, and the cell survival rate decreased with the increase of
drug concentration.

= Petroleum ether == N-butanol extract

> Petroleum ether

The ICy, values of ethyl acetate, n-butanol, petroleum ether
and water solvent extracts from B. officinalis Maxim. on SGC-7901
cells were 0.15, 0.08, 0.25 and 0.39 mg/mL, respectively ;the
IC, values of petroleum ether, ethyl acetate and n-butanol extracts
on MCF-7 cells were 0.45, 0.43 and 1.58 mg/mL, respectively;
the IC;, values of BEL-7404 cells were 1.32, 4.12 and 0. 12 mg/mL,
respectively. The water extract had poor activity on MCF-7 and
BEL-7404, and the IC,, value can not be calculated. Compared
with the other three fractions, the n-butanol extract had stronger
anti-tumor activity on three kinds of tumor cells.
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Fig.1 Effects of four extracts on cell viability of SGC-7901 (A), MCF-7 (B) and BEL-7404 (C)

4 Discussion

The results of this experiment showed that the higher the drug con-
centration , the higher the lethality to SGC-7901, MCF-7 and BEL-
7404 cells, and the lower the survival rate. The proliferation inhi-
bition was proportional to the drug concentration and dose-depend-
ent, and the cell inhibition rate increased with the increase of drug
concentration. Compared with the other three kinds of extracts, the
three kinds of tumor cells were more sensitive to the n-butanol ex-
tract from B. officinalis Maxim. , which had the best anti-tumor
activity. Among the petroleum ether, ethyl acetate, n-butanol and
water solvent fractions from ethanol extract of B. officinalis Max-
im. , n-butanol fraction was the one with the best anti-tumor activi-
ty. The research group has done a lot of preliminary work on the
antioxidant research of Zhuang medicines such as B. officinalis
Maxim. , and now further studies its anti-tumor effect, and screens
out its active parts, which lays a solid foundation for further sepa-

ration of anti-tumor active monomer compounds and research on

anti-tumor mechanism. In the later stage, we can refer to the ex-
. . . 10 . . .

perimental design of Liu Sen'” and discuss its mechanism.
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