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ABSTRACT

Background: Macrosolen parasiticus (L.) Danser, a hemiparasitic mistletoe plant was collected
from the Bhadra Wildlife Sanctuary to determine its phytoconstituents and in vitro anticancer
activities against PC- 3 cancer cell lines. Materials and Methods: The collected samples were
subjected to a hot extraction by using a soxhlet extractor. Investigation of phytochemicals was
done by preliminary qualitative and GC-MS screening. In vitro anticancer activities on PC-3 cell
lines were determined by MTT assay. Results: Preliminary phytochemical analysis revealed the
occurrence of a variety of phytochemicals. GCMS screening of leaf methanol extract showed the
occurrence of sixteen phytoconstituents, with valuable therapeutic uses. The identified major
phytoconstituents were Dihydrochrysin (45.03%); 1,6-Anhydro-beta-D-glucopyranose (15.42%),
and minor constituents were Adenosine,4’-de(hydroxymethyl)-4’-[N-ethylaminoformyl]- (0.95%);
4alpha-Phorbol 12,13-didecanoate (0.84%) and Agaricic acid (0.49%). The methanolic leaf extract
showed moderate cytotoxicity on PC-3 lines at higher concentrations with IC_ values of 448.7ug/
mL. while it had no cytotoxic effects on MEF-L929 non-cancerous cells. Conclusion: It is concluded
that Macrosolen parasiticus contains a wide variety of secondary metabolites and also it proved
a potential anticancer agent for PC- 3 cells. Therefore, more research is required to determine its
biological activities.
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(PC-3).

INTRODUCTION

Prostate cancer is one of the most frequent cancers in
men, especially in industrialized nations, where the high
prevalence is recognized in males over 65.'" Surgery,
radiation, and hormonal therapy are the most common
treatments for prostate cancer, but they all have major
side effects, such as urinary incontinence and sexual

dysfunction.”) Dietary supplements including vitamins,
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soy proteins, carotenoids, and herbal tea have all been
used to treat prostate cancer.’™ According to the WHO,
roughly 65% of the global population prefers to cure
sickness with herbal and traditional treatments.[) Herbal
medicine and natural sources contribute for about
approximately 60% of anticancer medicines; however,
there are still several plants with anticancer potential
that have not yet been completely explored. As a result
of the adverse effects of pharmaceutical drugs, the
use of complement natural remedies is an alternative
solution, as there have been few studies on the usage of
medicinal herbs in treating prostate cancer.”

Plants’ therapeutic value is derived from natural sources
of phytochemical elements that have a beneficial
physiological effect on humans.®! Flavonoids, alkaloids,
and terpenes are phytochemicals that have gained a lot

435



Sharath and Naika.: Phytochemicals and Anticancer Activities of Macrosolen parasiticus

of interest in current centuties because of their varied
biological activities, particularly cancer chemopreventive
and cytotoxic actions.”) Plants generate secondary
metabolites, which have a wide range of molecular
structures and properties and are of tremendous
medicinal value."! Plant-produced secondary metabolites
are of increasing scientific interest, due to the rapid
emergence of resistance to routinely utilized drugs,
which has resulted in a serious public health concern
and a worldwide problem, resulting in a major problem
for mankind.!""

Macrosolen  parasiticns (L) Danser a hemiparasitic
mistletoe plant that belongs to the Loranthaceae
family used in ethnoveterinary remedies and leaf paste
used to eliminate ticks."? It grows abundantly in the
Western Ghats region, on Ficus religiosa, Mangifera indica,
Agadirachta Indica, and Artocarpus heterophyllus." It has
been previously reported to have antioxidant activity!™
and anticancer activity against Ehrlich’s ascites carcinoma
and MCF- 7 cell lines.'>'" However, the anti-cancer
properties of this plant have not been investigated on
prostate cancer cell lines(PC-3). Thus, we aimed to test
the efficiency of this medicinal plant on PC-3 cell lines.
This study aimed to examine phytoconstituents and

in vitro anticancer activity on prostate cancer cell lines

(PC-3).

MATERIALS AND METHODS
Plant Materials Collection

The leaf samples of Macrosolen parasiticus (L.) Danser
was collected from the Bhadra Wildlife Sanctuary. The
botanical identification of plant was done with the help
of the flora (Gamble, 1935) and a voucher sample is
placed in the herbarium, Department of PG Studies
and research in Applied Botany, Kuvempu University,
Shankaraghatta, Shivamogga, with a voucher specimen
number (KU/AB/RN/KPS-01).

Preparation of the Extract

The collected leat samples were cleaned with the help
of water, after about 20- 25 days of drying in the shade,
and mechanically powdered. About 750 g of powdered
material (leaves) was subjected to Soxhlet extraction by
using petroleum ether, chloroform, and methanol. Air-
dried and stored in airtight bottles.

Qualitative Tests for Phytochemicals

The crude extracts of plant samples were subjected to
phytochemical analysis for the detection of different
secondary metabolites such as tannins, alkaloids,
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saponins, flavonoids, phenols, steroids, glycosides, and

carbohydrates using standard methods.!'""*!

GCMS Investigation

GCMS screening of the methanolic leaves extract of
M. parasiticus was carried out with the equipment Thermo
GC-Trace Ultra Version: 5.0, Thermo MS DSQ II.
The apparatus has a DB 35 — MS Capillary Standard
non-polar column with 30 mm X 0.25 mm ID X 0.25 pm
film dimensions. Helium is employed as the carrier
gas, with a flow rate of 1.0 ml/min flow detector was
set to 250°C, and the oven was set to the following
temperature: After 15 min at 60°C, the temperature
was steadily increased to 280°C for 3 min. identification
of phytoconstituents was based on the interpretation
of the mass spectrum of samples by using NIST, the
unidentified constituents were matched with the spectra
of the identified constituents deposited in the NIST
collection.

Cell Lines Culture

The PC-3 cell lines were obtained from the NCCS
The cells were subcultured in DMEM
supplemented with 10% fetal bovine serum, 1%
penicillin-streptomycin, and 1% nonessential amino
acids in a culture flask, and incubated in a 5% CO2 and
95% atmospheric humidity. The viability of the cells was
determined using a hemocytometer after trypsinization.
An MTT experiment was carried out with 20,000 cells
per well in 200ul cell suspension plated into 96-well
plates.

in Pune.

Test Groups

M. parasiticus leat methanolic extract was used to treat
PC-3 cell lines. The desired amounts of test chemicals
were produced in DMSO before a test. The reactant
solutions were mixed with media, and cells were treated
with varying doses (31.25 to 500ug/mL) of the extract
and incubated for 24 hr. The effects of induced were
compared to those of regular medication, curcumin.
The trial will be divided into vatious treatments. — ve
control: cell lines only. + ve control: cell lines + curcumin
(10uM). Treatment group: cell lines + methanolic
extracts. For the normal MEF-1.239 cell line, the same
treatments were used.

MTT Cell Viability Assay

Remove the plates from the incubators after 24 hr,
discard the wasted media, and add the MTT reagents to
a maximum dose of 0.5mg/mL of the overall amount.
Return plates to an incubator for a 3hr incubation
period. Following incubation, the formazan generated
was dissolved with a 100pL. DMSO solution. After
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shaking the suspension for 5 min, an ELISA reader was
used to measure the absorbance at 540nm and 630nm.
The inhibitory concentration at 50% growth (IC, ) was
determined.

RESULTS
The Compound Yield of Plant Extracts

The quantity of yield of extracts from M. parasiticus
leaves by using petroleum ether, chloroform, and
methanol were 15.32 ¢, 23.8 g, and 65.35g (weight),
respectively, concerning the shade dried samples.

Phytochemicals Screening

Qualitative phytochemical analysis of M. parasiticus
reveals the existence of a variety of secondary
metabolites. The occurrence of alkaloids, tannins,
glycosides, phenols, flavonoids, saponins, terpenoids,
and carbohydrates identified in methanolic
extract. Sterols were identified in petroleum ether and
chloroform extracts and glycosides were identified in all
three solvents (Table 1).

was

Table 1: Preliminary qualitative phytochemical

screening of M. parasiticus leaf extracts.

0
z:? £ °% s § 2
g 52 2% &5 %
8% =* £ 5 =

Alkaloids Mayer’s test - - +
Wagner'’s test - - i

Dragendorff’s test - - +

Tannic acid test - - +

Tannins Ferric chloride test = = +
Gelatin test - - +

Lead acetate - - -

Salkowski’s Test - - +

Glycosides Keller-killiani’s test + + +
Legal’s test + + +

Salkowski’s Test + + +

Phenols Ferric chloride test - - +
Flavonoids Ferric chloride test - - +
Shinoda test - - &

Alkaline reagent test = = +

Lead acetate test - - g7

Sterols Libermann Burchard’s Test + + -
Saponins Foam test - - +
Terpenoids Libermann Burchard’s Test - - +
Carbohydrates Benedict's Test - - +
Fehling’s Test - - +

-: Negative result; +: Positive results

Figure 1: GC-MS chromatogram of methanolic leaf extract of
M. parasiticus (L.) Danser.

GCMS analysis of Leaf Methanolic Crude Extract

GC-MS chromatogram of M. parasiticus methanolic leaf
extract shows the presence of sixteen peaks indicating
the presence of sixteen bioactive phytochemical
compounds (Figure 1). The identified phytoconstituents
along with therapeutic uses were listed in Table 2.

The result revealed that, Dihydrochrysin (45.03%) was
found as major component followed by 1,6-Anhydro-
beta-D-glucopyranose (15.42%); Hexadecanoic acid,
2-hydroxy-1- (hydroxymethyl) ethyl ester (11.60%);
9-Hexadecenoic acid (6.21%); Oleic acid (3.82%);
(5beta)Pregnane-3,20beta-diol,14alpha,18alpha-
[4-methyl-3-0x0-(1-0xa-4-azabutane-1,4-diyl)]-
,diacetate (2.78%); 11-Octadecenoic acid, methyl ester
(2.48%); Octadeca-9,12-dienoic acid (2.10%); Glyceryl
1,2-dipalmitate (2.04%); 1,2,3,4,5-Cyclopentanepentol
(1.99%); n-Hexadecanoic acid (1.82%); d-Mannose
(1.20%); E-3-Pentadecen-2-ol (1.15%); Adenosine,4’-
de(hydroxymethyl)-4’-[N-ethylaminoformyl]-(0.95%);
4alpha-Phorbol 12,13-didecanoate (0.84%) and Agaricic
acid (0.49%) in the methanolic leaf extract of M. parasiticus.

Effect of M. parasiticus Leaf methanolic extracts
on PC-3 cell lines

The results of the MTT assay showed that the proportion
of inhibitory activity by Macrosolen parasiticus methanolic
leaf extract at concerning concentrations from 31.2
to 500 pug/ml. was determined after 24 hr (Figure 2).
Methanolic leaf extract showed moderate anticancer
effects on PC-3 cell lines at higher concentrations and
this extract showed no cytotoxic effects on MEF-1.929
non-cancerous cell lines using the MTT assay. At higher
concentrations, the extracts have an anticancer effect
comparable to that of established chemotherapeutic
medications like curcumin 10uM, it is generally used
to treat cancer. The IC, values of methanol extract of
M. parasiticns against, PC-3 cell lines are 448.7pg/mL
(Table 3).
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Table 2: List of identified Phyto-compounds in crude leaf methanolic extract of M. parasiticus (L.) Danser by

GC-MS analysis.

Retention  Average Chemical compound present Molecular  Molecular Therapeutic uses
time (RT) Percentage formula weight
17.98 15.42 1,6-Anhydro-beta-D-glucopyranose CH,,0s4 162 No significant report.
20.45 2.78 (5beta)Pregnane-3,20beta-diol, 14alpha,18alpha- 489 No significant report.
[4-methyl-3-oxo- (1-oxa-4-azabutane-1,4-diyl)]-, C,H,,NO,
diacetate
23.18 0.95 Adenosine,4’-de(hydroxymethyl)- C,H,,NO, 442 No significant report.
4’-[N-ethylaminoformyl]-
23.48 1.15 E-3-Pentadecen-2-ol C,H,,0 226 No significant report.
24.09 0.84 4alpha-Phorbol 12,13-didecanoate C,oHeO4 672 Antiviral activity."
24.22 0.49 Agaricic acid C,,H,0; 416 Antimicrobial and
cytotoxic activity.!
25.90 2.04 Glyceryl 1,2-dipalmitate C,sHgs05 568 Antimicrobial activity.*?
28.21 2.48 11-Octadecenoic acid, methyl ester C, H.0, 296 Antibacterial activity. 4
29.03 3.82 Oleic acid C,sH,,0, 282 Antifungal, antioxidant,
apoptotic activity.?%-0!
29.10 1.82 n-Hexadecanoic acid C,eH.,0, 256 Antioxidant,
hypocholesterolemic,
nematicidal,
pesticide, hemolytic,
antiandrogenic,
hemolytic, 5-alpha
reductase inhibitor,
and anti-Inflammatory
activity.?-28
29.40 1.20 d-Mannose C,H,,0, 180 Immunostimulatory, anti-
tumor, antibacterial
activity.l¥7-%
29.47 1.99 1,2,3,4,5-Cyclopentanepentol CH,,04 150 No significant report.
34.55 11.60 Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl) C,oH;:0, 330 Antimicrobial,
ethyl ester antioxidant.['03!
34.90 45.03 Dihydrochrysin C,H,,0, 256 Antimicrobial, anti-
inflammatory, anticancer,
and neuroprotective
activity. 6!
37.21 6.21 9-Hexadecenoic acid. C,eH30, 254 Anti-inflammatory
protective effects on
hepatic steatosis and
insulin signaling in
murine.
38.39 2.10 Octadeca-9,12-dienoic acid C,sH,,0, 280.4 Anti-inflammatory,
antibacterial, antiarthritic,
hepatoprotective, anti-
histaminic, anticoronary
activity.['%
DISCUSSION different phytochemicals. This was determined by

o . the comparative polarity and affinities of different
The use of natural remedies in treating cancer has 20 ’ .
compounds.” Plants” secondary metabolites possess

received much interest in the latest days, thanks to L . . o . o
distinctive biological activities. Tannins are utilized as

their diverse phytochemical compounds and numerous
bioactivities."” Preliminary qualitative phytochemical
analysis revealed the occurrence of a great variety of
phytochemicals in the methanolic extracts of the leaf

(Table 1). Other solvents were efficient in extracting

an astringent as well as for the treatment of dysentery
and diarrhea.?! Alkaloids are a pharmacologically
active category of natural chemicals and play important
role in drug discovery. They were possesses various

pharmacological activities which include anti-oxidant,
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Table 3: In-vitro cytotoxic screening by

Macrosolen parasiticus (L.) Danser leaf methanolic
extract against PC- 3 cells by MTT assay.

Sl. Concentration Cell IC,, value Standard
No Hg/mL viability % (curcumin
10uM) cell
viability %
1. Untreated 100
2. 31.25 97.58
3. 62.5 83.19
448.7pg/mL. 50.26
4. 125 73.92
5. 250 58.66
6. 500 48.96
120 -
100 | — -
E- 80 ]
.'_.é
S 60 -
e
R 40
20
0
UNTREATED ~ STD 31.25 62.5 125 250 500

Drug concentration (pg/ml)

Figure 2: Cytotoxicity of M. parasiticus methanolic extract
and standard drug on PC-3 cellline.

antihypetlipidemic, and antiobesity.? Just ¢ /., have
reported saponins help in the anti-inflammatory
activities of cells.” Steroids are significant because they
interact with a variety of hormones in the body, and their
antiviral properties have been proven.®! Flavonols have
antibacterial, antioxidant, analgesic, antiallergic, and

anti-inflammatory effects.*"

These compounds have
also been proven to be poisonous to foreign organisms
and have been utilized to eliminate human cancer
cells.”!

GCMS analysis of the leaf methanol extract of
M. parasiticus shows the presence of bioactive molecules.
Among the identified phytocompounds 11 compounds
were known for theirtherapeutic uses and the remaining
5 compounds were unknown for their therapeutic uses.
Sodde e al., found that M. parasiticns has substantial
anticancer activity against Ehrlich’s Ascites Carcinoma
and MCF-7 breast cancer cells.'*'¥l Puneetha ez 4/,
cartlier reported that it exhibits antioxidant properties.!'"
with
cancer and antioxidant effects were identified in this

Major  recognized phytoconstituents anti-

investigation. Quattrocchi reported that M. parasiticus

Asian Journal of Biological and Life Sciences, Vol 11, Issue 2, May-Aug, 2022

is used in ethnoveterinary remedies to eliminate ticks.?”
The compound n- Hexadecanoic acid has a potent
pesticide and mosquito larvicidal property.

To evaluate toxicity, the MTT test is used to screen crude
extracts and isolated chemicals. It could also indicate

the cytotoxic properties of herbal samples.”!

Many
plants in the Loranthaceae family have been shown to
have powerful anti-cancer properties 7 vitro and also in
animal models.!**!

Macrosolen parasiticus extracts showed antioxidant effects
and anticancer activities on Ehrlich’s ascites carcinoma
and MCF-7 cell lines.""' Plants having antioxidant
activity inhibit the growth of a variety of human cancers,
indicating anticancer potentials. Dietary polyphenols
were shown to have anticarcinogenic properties in
animals.!" 72 vitro anticancer activity assay using Prostate
cancer cell lines (PC-3) was used to analyze potentially
harmful chemicals that affect cells’ basic functioning
and shape. Methanolic leaf extract of M. parasiticus
inhibited the development of PC-3 cancer cell lines
in vitro, whereas there were no effects on the growths
of mice embryo fibroblast cell lines (MEF-1.929).
These selective effects depend on the concentrations
and times of incubation. Concerning concentrations
(31.25 pg/ml.., 62.5 pg/ml.., 125 ng/ml.., 250 pg/ml..
500 pg/mL.) of each extracts were determined in
duplicate by serial dilution. Among all five concentrations,
500 pg/mL of methanolic extract was the most potent
in causing percent inhibition of growth. The results
showed that methanolic extract moderately inhibited
the PC-3 cancer cell lines at higher concentrations with
IC, values of 448.7ug/ml.. As a result, methanolic leaf
extracts may suppress cell proliferation due to various
bioactive components, phenols, and other anti-oxidant

agents found in M. parasiticus.*!

CONCLUSION

It was concluded that Macrosolen parasiticus (L.) Danser
possesses a wide range of phytochemical constituents,
16 phytocompounds were identified from the leaf
methanolic leaf extract by GC-MS analysis. Among
the identified compounds, the majority of compounds
have a role in antioxidant, antimicrobial, anticancer, and
anti-inflammatory effects. The methanolic leaf extracts
show moderate cytotoxicity against the prostate
cancer cell line. However, the isolation of individual
phytochemical compounds and subjecting them to
their anticancer potential improve their efficacy as a
medicinal agent.
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Analysis; MTT: 3-(4, 5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide; MEF-L929: Mice Embryo
Fibroblast cell line; NCCS: National Centre for Cell
Science; PC-3: Prostate Cancer cell line;, DMEM:
Dulbecco Modified Eagle Medium; NIST: National
Institute Standard And Technology; ELISA: Enzyme-
Linked Immunosorbent Assay; IC,: inhibitory
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for Cell Science; pg: microgram; mL: mili liter; hr: hour;
min: minute; hm: nanometet.

REFERENCES

1. Hariharan K, Padmanabha V. Demography and disease characteristics of
prostate cancer in India. Indian J Urol. 2016;32(2):103-8. doi: 10.4103/0970-
1591.174774, PMID 27127351.

2. Smorenburg CH, Sparreboom A, Bontenbal M, Verweij J. Combination
chemotherapy of the taxanes and antimetabolites: its use and limitations.
Eur J Cancer. 2001;37(18):2310-23. doi: 10.1016/s0959-8049(01)00309-4,
PMID 11720823.

3. Davalli P, Rizzi F, Caporali A, Pellacani D, Davoli S, Bettuzzi S et al.
Anticancer activity of green tea polyphenols in prostate gland. Oxid Med Cell
Longev. 2012;2012:984219. doi: 10.1155/2012/984219, PMID 22666523.

4. Algotar AM, Stratton MS, Ahmann FR, Ranger-Moore J, Nagle RB,
Thompson PA et al. Phase 3 clinical trial investigating the effect of
selenium supplementation in men at high-risk for prostate cancer. Prostate.
2013;73(3):328-35. doi: 10.1002/pros.22573, PMID 22887343.

5. Kristal AR, Till C, Platz EA, Song X, King 1B, Neuhouser ML et al. Serum
lycopene concentration and prostate cancer risk: results from the
Prostate Cancer Prevention Trial. Cancer Epidemiol Biomarkers Prev.
2011;20(4):638-46. doi: 10.1158/1055-9965.EPI-10-1221, PMID 21335507.

6.  Gupta AK, Tandon N. Reviews on Indian medicinal plants. New Delhi, India:
Ind Co of Med Res. 2004;3:22-496.

7. Ghagane SC, Puranik SI, Kumbar VM, Nerli RB, Jalalpure SS, Hiremath MB
et al. In vitro antioxidant and anticancer activity of Leea indica leaf extracts
on human prostate cancer cell lines. Integr Med Res. 2017;6(1):79-87. doi:
10.1016/j.imr.2017.01.004, PMID 28462147.

8. Puneetha GK, Thriveni MC, Murali M, Shivamurthy GR, Niranjana SR,
Prakash HS et al. Evaluation of a parasitic flowering plant Dendrophthoe
trigona (Wt. & Arn.) Danser for its phytochemical and antioxidant activities. J
Pharm Res. 2013;7(1):20-3. doi: 10.1016/j.jopr.2013.01.020.

9. Rahman MA, Sahabjada J, Akhtar J. Evaluation of anticancer activity
of Cordia dichotoma leaves against a human prostate carcinoma cell

440

13.
14.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

line, PC3. J Tradit Complement Med. 2017;7(3):315-21. doi: 10.1016/j.
jtcme.2016.11.002, PMID 28725626.

Arora S, Kumar G. Phytochemical screening of root, stem and leaves of
Cenchrus biflorus Roxb. J Pharmacogn Phytochem. 2018;7(1):1445-50.
Yurdakok K, Sahin N, Ozmert E, Berkman E. Shigella gastroenteritis: clinical
and epidemiological aspects, and antibiotic susceptibility. Acta Paediatr Jpn.
1997;39(6):681-4. doi: 10.1111/j.1442-200X.1997.tb03667 .x, PMID 9447757
Quattrocchi U. CRC world dictionary of medicinal and poisonous plants:
common names, scientific names, eponyms, synonyms, and etymology. Vol. 5.
Boca Raton, FL: CRC Press; 2012. p. 1-226.

Bhat GK. Flora of Udupi. Manipal: Manipal Press Limited; 2003. p. 548-9.
Puneetha GK, Mythrashree SR, Thriveni MC, Murali M, Jayaramu SC,
Amruthesh KN. Analysis of phytochemicals and evaluation of phenolic
contents and antioxidant activities of Macrosolen parasiticus leaves. J PI.
2016;4(2):119-24.

Sodde V, Dashora N, Prabhu KS, Lobo R. Evaluation of Anticancer Activity of
Macrosolen parasiticus (L.) Danser on Ehrlich’s Ascites Carcinoma Treated
Mice. Int J Can Res. 2011;7(2):135-43. doi: 10.3923/ijcr.2011.135.143.
Sodde VK, Lobo R, Kumar N, Maheshwari R, Shreedhara CS. Cytotoxic
activity of Macrosolen parasiticus (L.) Danser on the growth of breast
cancer cell line (MCF-7). Pharmacogn Mag. 2015;11(Suppl 1):S156-60. doi:
10.4103/0973-1296.157719. PMID 26109761.

Harborne JB. Phytochemical methods A guide to modern techniques of plant
analysis. 3rd ed. New York: Chapman and Hall Co; 1998. p. 1-302.
Harborne AJ. Phytochemical methods a guide to modern techniques of plant
analysis. spri sci and bus med. 1998; 1-286. doi: 10.1007/978-94-009-5921-7.
Mann J. Natural products in cancer chemotherapy: past, present and future.
Nat Rev Cancer. 2002;2(2):143-8. doi: 10.1038/nrc723, PMID 12635177.
Annadurai P, Annadurai V, Yongkun M, Pugazhendhi A, Dhandayuthapani K.
Phytochemical composition, antioxidant and antimicrobial activities of
Plecospermum spinosum Trecul. Process Biochemistry. Proceedings of the
Bioche. 2021;100:107-16. doi: 10.1016/j.procbio.2020.09.031.
Dharmananda S. Gallnuts and the uses of tannins in Chinese medicine.
Portland, Oregon. Med. 2003;1:126-38.

Thawabteh A, Juma S, Bader M, Karaman D, Scrano L, Bufo SA et al. The
biological activity of natural alkaloids against herbivores, cancerous cells and
pathogens. Toxins. 2019;11(11):656. doi: 10.3390/toxins11110656, PMID
31717922.

Just MJ, Recio MC, Giner RM, Cuéllar MJ, Mafiez S, Bilia AR et al.
Anti-inflammatory activity of unusual lupane saponins from Bupleurum
fruticescens. Planta Med. 1998;64(5):404-7. doi: 10.1055/s-2006-957469,
PMID 9690340.

Hodek P, Trefil P, Stiborova M. Flavonoids-potent and versatile biologically
active compounds interacting with cytochromes P450. Chem Biol Interact.
2002;139(1):1-21. doi: 10.1016/S0009-2797(01)00285-X, PMID 11803026.
Nobori T, Miura K, Wu DJ, Lois A, Takabayashi K, Carson DA. Deletions
of the cyclin-dependent kinase-4 inhibitor gene in multiple human cancers.
Nature. 1994;368(6473):753-6. doi: 10.1038/368753a0, PMID 8152487.
Rasul A, Millimouno FM, Ali Eltayb W, Ali M, Li J, Li X. Pinocembrin: a novel
natural compound with versatile pharmacological and biological activities.
BioMed Res Int. 2013;2013:379850. doi: 10.1155/2013/379850, PMID
23984355.

Kumar PP, Kumaravel S, Lalitha C. Screening of antioxidant activity,
total phenolics and GC-MS study of Vitex negundo. Afr J Biochem Res.
2010;4(7):191-5. doi: 10.5897/AJBR.9000213.

Aparna V, Dileep KV, Mandal PK, Karthe P, Sadasivan C, Haridas M. Anti-
inflammatory property of n-hexadecanoic acid: structural evidence and kinetic
assessment. Chem Biol Drug Des. 2012;80(3):434-9. doi: 10.1111/j.1747-
0285.2012.01418.x, PMID 22642495.

Alabi KA, Lajide L, Owolabi BJ. Biological activity of oleic acid and its primary
amide: experimental and Computational studies. J Chem Soc Nigeria.
2018;43(2):9-18.

Wei CC, Yen PL, Chang ST, Cheng PL, Lo YC, Liao VH. Antioxidative
activities of both oleic acid and Camellia tenuifolia seed oil are regulated
by the transcription factor DAF-16/FOXO in Caenorhabditis elegans. PLOS
ONE. 2016;11(6):e0157195. doi: 10.1371/journal.pone.0157195, PMID
27275864.

Asian Journal of Biological and Life Sciences, Vol 11, Issue 2, May-Aug, 2022



31.

32.

33.

34.

35.

36.

37.

38.

Sharath and Naika.: Phytochemicals and Anticancer Activities of Macrosolen parasiticus

Available from: https://pubchem.ncbi.nim.nih.gov/compound/Phorbol-12_13-
didecanoate#section=CT-Chemical-Gene-Interactions.

Kadhim MJ, Al-Rubaye AF, Hameed IH. Determination of bioactive compounds
of methanolic extract of Vitis vinifera using GC-MS. IJTPR. 2017;9(2):113-26.
doi: 10.25258/ijtpr.v9i02.9047.

Habala L, Paskova L, Bilkova A, Bilka F, Oboriova B, Valentova J. Antimicrobial
activity and cytotoxicity of transition metal carboxylates derived from agaric
acid. Eur Pharm J. 2021;68(1):46-53. doi: 10.2478/afpuc-2020-0018.

Javaid A, Khan IH. Ferdosi mf. Bioactive constituents of wild cannabis sativa
roots from Pakistan. Pak. J Weed sci Res. 2021;27(3):359-68.

Tyagi T, Agarwal M. GC-MS analysis of invasive aquatic weed, Pistia
stratiotes L. and Eichhornia crassipes (Mart.) Solms. Int J Curr Pharm Sci.
2017;9(3):111-17. doi: 10.22159/ijcpr.2017.v9i3.19970.

Astudillo AM, Meana C, Guijas C, Pereira L, Lebrero P, Balboa MA et al.
Occurrence and biological activity of palmitoleic acid isomers in phagocytic
cells. J Lipid Res. 2018;59(2):237-49. doi: 10.1194/jIrM079145, PMID
29167413.

Hu X, Shi Y, Zhang P, Miao M, Zhang T, Jiang B. D-mannose: properties,
production, and applications: an overview. Compr Rev Food Sci Food Saf.
2016;15(4):773-85. doi: 10.1111/1541-4337.12211, PMID 33401842.
AKMSK, . PD, . MNA. Biological evaluation of some acylated derivatives
of D-mannose. Pak J Biol Sci. 2004;7(10):1730-34. doi: 10.3923/
pjbs.2004.1730.1734.

39.

40.

41.

42.

43.

44,

45.

Morshed MA, Uddin A, Rahman A, Hasan T, Roy S, Amin AA et al. In vitro
antimicrobial and cytotoxicity screening of Terminalia arjuna ethanol extract.
Int J Biol Sci. 2011;1(2):31-8.

Lirdprapamongkol K, Mahidol C, Thongnest S, Prawat H, Ruchirawat S,
Srisomsap C et al. Anti-metastatic effects of aqueous extract of Helixanthera
parasitica. J Ethnopharmacol. 2003;86(2-3):253-6. doi: 10.1016/S0378-
8741(03)00072-2, PMID 12738096.

YoonTJ, Yoo YC, Kang TB, Baek YJ, Huh CS, Song SK et al. Prophylactic effect
of Korean mistletoe (Viscum album coloratum) extract on tumor metastasis
is mediated by enhancement of NK cell activity. Int J Immunopharmacol.
1998;20(4-5):163-72. doi: 10.1016/S0192-0561(98)00024-1, PMID 9730252.
Dashora N. Antitumor Activity of Dendrophthoe falcata against Ehrlich
Ascites Carcinoma in Swiss Albino Mice. TOPHARMCJ;2(1):1-7. doi:
10.2174/2210290601102010001.

Kodithala S, Yoganandam GP, Kiranmai M. Pharmacognostical, phytochemical
and anticancer studies of Dendrophthoe falcata (Loranthaceae) growing
on the host plant Azadirachta indica (Meliaceae). Int J Pharm Biol Sci.
2013;4:1010-8.

Ju EM, Lee SE, Hwang HJ, Kim JH. Antioxidant and anticancer activity of
extract from Betula platyphylla var. japonica. Life Sci. 2004;74(8):1013-26.
doi: 10.1016/j.1fs.2003.07.025, PMID 14672757.

Lobo R, Sodde V, Dashora N, Gupta N, Prabhu K. Quantification of flavonoid
and phenol content from Macrosolen parasiticus. J Nat Prod Plant Resour.
2011;11:96-9.

Cite this article: Sharath KP, Naika R. Preliminary Phytochemical, Gas Chromatography-Mass Spectroscopy Analysis and
in-vitro Anticancer Activities of Macrosolen parasiticus (L.) Danser on Human Prostate Cancer Cell line (PC-3). Asian J Biol Life
Sci. 2022;11(2):435-41.

Asian Journal of Biological and Life Sciences, Vol 11, Issue 2, May-Aug, 2022

441



