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Abstract

To extract, isolate and identify active constituents in Bufo melanostictus Schneider, and to study
their anti-proliferative and apoptosis-inducing effects on human gastric cancer MGC803 cells.
Chemical constituentswereisolated and purified by repeated silica gel column chromatogr aphy,
ODS reverse phase column chromatography, preparative liquid chromatography and
recrystallization, and structurally elucidated based on physicochemical properties & spectral
data of compounds and reference literatures. Anti-proliferative effects of different
concentrations of Bufo melanostictus Schneider extracts on gastric cancer MGC803 cells were
detected by MTT, and their morphological changing effects on these cells were observed by
microscopy. Four compounds were isolated from the skin of Bufo melanostictus Schneider. The
anti-proliferative effects of Bufo melanostictus Schneider extracts on gastric cancer M GC803
cells were enhanced with increasing concentration and action time. 72 h after action of test
solution in the high-dose group, proliferation inhibition rate of MGC-803 cells reached 77.5%.
Under the microscope, firmly adherent M GC-803 cells with intact membranes were observed in
the control group; cells were bright and clear, had good refraction, and were fully spread;
uniform cytoplasmic distribution was observed aswell. In various treatment groups, cell density
became gradually sparsewith increasing drug concentration, and cell surfaceswerewrinkled. In
the high-dose group, most cells were disrupted; cell morphology was not intact; cell refraction
decreased; most cells were detached; chromatins were condensed, compacted and split into
blocks; and the number of adherent cells decreased. Active constituents in Bufo melanostictus
Schneider can induce apoptosis of gastric cancer MGC803 cells.

Keywords: Bufo melanostictus Schneiglemobufagin; MGC803

Accepted August 11 2015

Venenum bufonis can be sourced from two types ofytokine production and other ways [5-8].

animals: Bufo bufo gargarizans Cantorand Bufo

melanostictus SchneideBufo melanostictus Schneider With the overall revitalization of Chinese medigine
contains a variety of chemical constituents, whitve  cancer treatment by Chinese medicine has gaindd rap
been proven by modern pharmacological studies ¥ ha development. Especially since the 1990s, with the
cardiotonic, hypertensive, analgesic and antitumocontinuous advances in technology and the improving
pharmacological activities [1-4]. With the deepeniof levels of modern isolation and purification teclogies
researchBufo melanostictus Schneidextract has been and pharmacological and toxicological research.edsz
found to exert anticancer effects by induction wior  kinds of Chinese medical preparations have beerlyid
cell apoptosis and differentiation by inhibitingdethelial applied in clinical practice. Particularly in cance
proliferation and angiogenesis, inhibition of imflmatory  treatment, Chinese drugs have prominent effects in
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improving quality of life of patients and other asfs. test solutions (BSL, with cinobufagin contents 00%)
Extraction or semi-synthesis of active constituenten 0.1 and 0.5 mg/ml, respectively) for assay of MGE80
Chinese drugs and research of antitumor mechanfsm oell viability.

Chinese drugs using modern high-tech means have

become hot research topics in the field of Chines®TT assay

medicinal tumor treatment in China. In this pageectral Logarithmic phase MGC803 cells were digested with
characteristics of major active constituents Bufo  0.25% trypsin, prepared into a 5%1@ells/mL cell
melanostictus Schneidare studiedin depth, and their suspension, inoculated in a 96-well plate at 1.0>cEls
inhibitory effects on human gastric cancer cellg ar per well, and treated with different concentratioh8SL
explored by MTT assay and observation of morphalalgi (cinobufagin contents of 0.05, 0.1 and 0.5 mg/ml,

changes. respectively). Five parallel wells were set up &ach
concentration. At 72 h, 20l of MTT solution was added

M aterials to each well, and incubation was continued for an

| nstruments and reagents additional 4 h. Then, supernatant was discardedi gach

Bruker AV 400 MHz superconducting NMR Wwell was added with 150L of DMSO and shaken for 10

spectrometer; Varian prostar preparative HPLC syste Min. Finally, absorbance was measured at 570 nmgusi

SANYO MCO-175 CO2 incubator, Japan; NIKON microplate reader, and cell growth inhibition rates

ECLIPSE TE2000-U inverted microscope, Japancalculated.

BioTEK ELX 800 microplate reader, USA; BD

FACSAria flow cytometry, USA. FBS, HYCLONE; Inhibition rate = (A value of negative control gpu A

RPMI 1640 medium, GIBCO; MTT, SIGMA. value of treatment group) / A value of negative toan
group x 100%.

Drug and cdll lines

Bufo melanostictus Schneidelas purchased from Anguo Observation of cell morphological changes by irsert

Market, which was identified a8ufo melanostictus MiCroscope

Schneider Human gastric cancer MGC803 cells wereLogarithmic phase MGC803 cells were seeded in &6-w

purchased from Wenling Hospital of Traditional Gfée  plate at a 5x10ml density to make cell slides. After

Medicine in Zhejiang. adherence, MGCB803 cells were treated with 0.5 mg/ml

cinobufagin-containing BSL, and cultured under 5%
M ethods CO02, 37C conditions, followed by observation under an
Extraction and isolation inverted microscope.

5 kg of Bufo melanostictus Schneidskin was crushed, Satistical analysis

and extracted for 1 h with an 8-fold amount of wate Data were processed using SPSS 13.0 statistidaleset
twice. Extracts were combined, concentrated, anfleasurement data were expressed B ﬁomparison
precipitated twice with 80% ethanol, then, ethawalks among groups was performed by t test, and P<0.G5 wa
removed to give the extract. Next, the extracttsmiuwas  considered statistically significant.

extracted successively with chloroform and ethytate

to give respective extracts. Afterwards, the cHtmmm  Reagylts

and ethyl acetate extracts were loaded on silick ge

column  for isolation by preparative liquid gy cryral ducidation of active congtituents
chromatography, preparative thin layer chromatdgyap Compound 1

and repeated Sephadex LH-20 column chromatography
obtain four compounds. Among them, compounds 12and
were from chloroform fraction, whereas compounds@

4 were from ethyl acetate fraction.

{vhite square crystals (acetone), mp 259°@6(reely
soluble in chloroform and methanol. ESI-MS (m/z):
443[M+H]". *H-NMR (CDClk, J=Hz)3(ppm): 7.95 (1H,
d, J=10.0 Hz, H-22), 7.21 (1H, s, H-21), 6.18 (1H,
J=10.0 Hz, H-23), 5. 52 (1H, d, J=9.5 Hz, H-16)1&.

. . 1H, brs, H-3), 3.62 (1H, s, H-15), 2.76 (1H, d9J=Hz,
Gastric cancer MGCB803 cells were seeded in a mlturl(—|-l7), 1.93 (3H, s, Ac), 1.07 (3H, s, H-19), 0.BH( s,

i i ini 0
flask with RPMI 1640 medlgm contgl_nlng 10% FBS, andH-18); e NMR (75 MHz, DMSO-d6)s: 30.2 (C-1).
passaged under 5% CO2,"@7conditions. Cells in the .o ¢ (C-2), 67.4 (C-3), 34.2 (C-4), 37.2 (C-5),2(C-6)

Cdll culturing

logarithmic phase were collected for experiments. 21.2 (C-7), 34.5 (C-8), 41.1 (C-9), 36.8 (C-10),2(C-
. . 11), 40.2 (C-12), 46.9 (C-13), 73.2 (C-14), 63.41@),
Preparation of test solutions 73.5 (C-16), 53.6 (C-17), 17.9 (C-18), 24.8 (C-130.7

The above chloroform extracts were prepared intg~’ i} ) i
different concentrations ddufo melanostictus Schneider (Egggg 11§ﬁé9 (a(i)g\}g’ 1(15;54 s/f/:erzez ) c%):rlmigtégt 23&? the
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cinobufagin reported in the literature [9], so campd 1
was identified as cinobufagin.

Compound 2

White needle crystals (methanol), mp 218-221freely
soluble in chloroform. ESI-MS (m/z): 403[M+H]*H-
NMR (CDs;OD) é(ppm): 7.76 (1H, dd, J=9.5, 2.4 Hz, H-
22), 7.31 (1H, d, J=2.5Hz, H-21), 6.27 (1H, d, 5=Hz,
H-23), 4.48 (1H, t, J=6.6 Hz, H-16), 4.16 (1H, brs3),
2.67 (1H, d, J=7.5Hz, H-15), 2.46 (1H, d, J=6.6HZ6),
2.41 (1H, d, J=6.4 Hz, H-17), 0.94 (3H, s, H-198%0
(3H, s, H-18);°C-NMR (75 MHz, DMSO-g) &: 33.6 (C-
1), 30.1 (C-2), 67.5 (C-3), 34.5 (C-4), 39.5 (C-H,6 (C-
6), 22.4 (C-7), 42.9 (C-8), 42.7 (C-9), 37.4 (C;169.5
(C-11), 51.2 (C-12), 50.7 (C-13), 84.9 (C-14), 388
15), 29.6 (C-16), 52.6 (C-17), 18.5 (C-18), 24.91@},
125.2 (C-20), 150.4 (C-21), 150.4 (C-22), 115.423};
164.8 (C-24). The above data were consistent vhieh t
desacetylbufotalin reported in the literature [1@)
compound 2 was identified as desacetylbufotalin.

Compound 3

White powder (methanol), mp 213-2Z05 freely soluble
in methanol. EIS-MS (m/z): 403[M+H] ‘H-NMR
(CDsOD) &(ppm): 7.97 (1H, dd, J=9.5, 2.4 Hz, H-22),
7.48 (1H, d, J=2.6Hz, H-21), 6.24 (1H, d, J=9.6 Hz,
23), 4.11 (1H, brs, H-3), 3.62 (1H, dt, J=5.5 Hz11),
2.35 (1H, dd, J=10.8, 5.5Hz, H-17), 1.12 (3H, s19);
0.78 (3H, s, H-18)}*C-NMR (75MHz, DMSO-¢) 5: 30.5
(C-1), 28.6 (C-2), 67.4 (C-3), 41.2 (C-4), 36.28;27.5
(C-6), 22.3 (C-7), 40.1 (C-8), 37.8 (C-9), 36.2 10}
21.4 (C-11), 40.5 (C-12), 46.9 (C-13), 73.2 (C-1m3,1
(C-15), 63.5 (C-16), 53.6 (C-17), 17.8 (C-18), 2{&

19), 119.5 (C-20), 152.6 (C-21), 151.2 (C-22), T1&-
23), 164.9 (C-24). The above data were consistetit w
the 1B-hydroxyl-bufalin reported in the literature [9) s
compound 3 was identified asfthydroxyl-bufalin.

Compound 4

White solid (methanol), mp 194-1%5 freely soluble in
chloroform. ESI-MS (m/z): 581 [M+ N&] 'H-NMR
(CDCl) 8(ppm): 7.85 (1H, dd, J=9.5, 2.7 Hz, H-22), 7.26
(1H, d, J=2.5Hz, H-21), 6.24 (1H, d, J=9.8Hz, H; 2824
(1H, brs, H-3), 2.43 (1H, dd, J=9.5, 6.5 Hz, H-1T)07
(3H, s, H-19), 0.78 (3H, s, H-18%°C-NMR (75 MHz,
DMSO-d;) 8: 162.6 (C-24), 148.8 (C-21), 146.2 (C-22),
122.7 (C-20), 115.8 (C-23), 85.6 (C-14), 73.9 (CA).5
(C-3), 51.3 (C-17), 48.7 (C-13), 41.9 (C-8), 40212),
40.1 (C-10), 39.4 (C-9), 35.7 (C-4), 34.2 (C-6),43%C-
15), 28.3 (C-16), 28.8 (C-2), 25.8 (C-1), 23.5 (Cc21.4
(C-11), 16.8 (C-19), 16.6 (C-19), 172.5 (;133.3 (C-
2", 24.7 (C-3), 24.8 (C-9), 24.9 (C-H, 29.8 (C-6), 34.6
(C-7), 177.5 (C-8. The above data were consistent with
the telocinobufagin-3-monosuberate reported in the
literature [11], so compound 4 was identified as
telocinobufagin-3-monosuberate.

MTT assay results

Experimental results showed th&ufo melanostictus
Schneidercould evidently inhibit the proliferation of
MGC-803 cells. Its anti-proliferative effect on tris
carcinoma MGC803 cells was enhanced with increasing
concentration and action time. 72 h after actiontest
solution in the high-dose group, proliferation ipitibn
rate of MGC-803 cells reached 77.5%.
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Figure 1. MTT assay of effect of Bufo melanostictus Schneid@GC-803 cell proliferation

Effect of Bufo melanostictus Schneider extracts on MGC-803 cell morphology
Under the microscope, firmly adherent MGC-803 ceilth intact membranes were observed in the cogir@lip; cells
were bright and clear, had good refraction, andewially spread; uniform cytoplasmic distribution svabserved as

Bi0omed Res- India 2015 Volume 26 Issue 4

741



Lin/Lin/Li/Wu/Xu/Sun/Zhang/Yan

well. In various treatment groups, cell densitydmae gradually sparse with increasing drug concemtraand cell
surfaces were wrinkled. In the high-dose group, tnoadls were disrupted; cell morphology was notatt cell
refraction decreased; most cells were detachednwtins were condensed, compacted and split itckb] and the
number of adherent cells decreased.

Figure 2. Effects of different concentrations of Bufo melgictiss Schneider extracts on MGC-803 ¢etirphology

Discussion

A significant sign during apoptosis is the orde2NA
Cancer has become an intractable illness seriousljreakage, which is also an important distinctioanfr
threatening human life and health, whose hazard toecrosis. After treatment of human gastric canc&Qv
human health ranks second only to cardiovasculd#03 cells with different concentrations oBufo
diseases. Under adverse external environments andmglanostictus Schneideextracts, cell shrinkage and
number of unfavorable factors, the incidence ofcean apoptotic bodies are observed under the microscoplés
has been gradually increasing in the clinical sgttialong in the treatment groups have partial chromosomal
with continuous increase of life habits and stresscondensation and membrane blebbing, wrinkled cell
Vigorous development of modern medicine offers greasurfaces and disintegrated cell morphology. Mealeyhi
possibilities for effective control and cure of can In  fragment nuclei are visible. Compared with the dens
recent years, outcomes of tumor therapies suchrgial nuclei of normal cells, it can be speculated thasé cells
resection and radiotherapy have not been verjave undergone apoptotic cell death.
satisfactory, and recurrence and metastasis oecamdls
have brought people's attention to traditional drudReferences
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