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Biological Evaluation of Certain Plants of Family Salicaceae
and Arecaceae

Naglaa Ismail Afifi, Abeer Sayed Moawad, Mohamed Ahmed Zaki, Mona Hafez Hetta', Rabah Mohammed Mohammed

Department of Pharmacognosy, Faculty of Pharmacy, Beni-Suef University, Beni-Suef, 'Department of Pharmacognosy, Faculty of Pharmacy, Fayoum University,
Fayoum, Egypt

Objective: There is an increasing interest in the use of natural products to oppose human diseases. The leaves of Flacourtia rukam Zoll and
A. Mortizi, Archontophoenix alexandrae (Wendl. and Drude), and Dictyosperma album (Bory) H. Wendl. and Drude ex. Scheff were selected
for phytochemical and biological screening to search for new natural drugs. Total ethanolic extracts of the mentioned plants were subjected
to preliminary phytochemical screening followed by screening their cytotoxic, antimalarial, antimicrobial, and anti-inflammatory activities.
Materials and Methods: The extracts were tested for the presence of various phytochemicals. The cytotoxic activity was determined
against five human cancer cell lines: melanoma, breast, oral, ovarian, and cervical cancers and two noncancerous cell lines. The antimalarial
activity was determined against chloroquine-sensitive (D6) and chloroquine-resistant (W2) strains of Plasmodium falciparum depending
on the plasmodial lactate dehydrogenase activity. Antimicrobial screening was continued using the modified version of the CLSI method
whereas anti-inflammatory activity was determined by measuring the activity of inducible nitric oxide synthase (iNOS). Results: Preliminary
phytochemical screening indicated the absence of alkaloids, anthraquinones, and saponins in all the extracts. The latter showed no toxicity
against the tested cancer cell lines and no activity against the tested microbes. The extract of D. album lacks the activity against D6 and
showed a moderate activity against W2 P. falciparum (IC, = 41.7 ug/mL). D. album extract showed no inhibition for iNOS as contrary to F.
rukam and 4. alexandrae extracts which showed a good inhibition (IC, = 20 and 100 ug/mL, respectively). Conclusion: All tested extracts
lack cytotoxic and antimicrobial activities.

Keywords: Antimicrobial, Archontophoenix, cytotoxic, Dictyosperma, Flacourtia, inducible nitric oxide synthase

incidents of illness and 655,000 deaths a year.! Countries
with high incidence of malaria showed lower economic
growth rates.’) Malaria in humans is caused by four species
of parasites belonging to the genus Plasmodium: Plasmodium
falciparum, Plasmodium ovale, Plasmodium malaria, and
Plasmodium vivax, where P, falciparum is the parasite causing

INTRODUCTION

Cancer involves abnormal cell growth with the potential of
metastasis. It is one of the diseases that cause morbidity and
mortality all over the world. The number of cases is expected
to increase by about 70% over the next two decades.!"! The

economic impact of cancer is significant and is increasing.!!
Chemotherapy, radiotherapy, and surgery are the main typical
cancer treatment approaches.” Chemotherapy efficacy and
safety remain a primary objective as their toxicity and other
side effects are severe. Moreover, multidrug resistant cancer
is even a bigger challenge.

Furthermore, infectious diseases such as HI'V, tuberculosis, and
malaria are among the main causes of morbidity and mortality
worldwide due to drug-resistant microorganisms and the
emergence of unknown diseases which caused by microbes."!
In 2010, malaria was estimated to cause about 216 million
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most deaths.[%!

Induced nitric oxide (NO) is the end product of inducible NO
synthase (iNOS) enzyme. It is an important mediator in some
of human diseases. Inhibitors of iNOS have been suggested
to be useful in inflammatory diseases.!”
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Many studies have been carried out on different plant species
to discover compounds of medicinal application against
fungal and bacterial infections, malaria, and cancer. Among
these, several studies have focused on the biological and
phytochemical properties of different species of the family
Salicaceae!® and Arecacea.l’!

Flacourtia rukam Zoll and A. Mortizi belongs to family
Salicaceae and is known as governor’s plum, Indian plum,
Indian prune, and rukam.!'” It is native to Madagascar and
Malesia and was introduced into some tropical regions.
The fruits of F. rukam have been used for the treatment of
diarrhea, dysentery, and dysmenorrhea. The leaves have
been conventionally used in inflamed eyelids, smallpox, and
headache and dusted over the wounds. The root decoction is
used in skin allergies, abdominal colic, pneumonia, and liver
ailments.!"!

Archontophoenix alexandrae (Wendl. and Drude) has different
common names: Alexander palm, Alexandra palm, King
Alexander palm, King palm, and northern bangalow palm.
It is endemic to North Queensland, Australia. It occurs in the
rainforests of tropical and warm temperate regions.!”

Dictyosperma album (Bory) H. Wendl. and Drude ex. Scheff
has two common names: princess palm due to its graceful
appearance and hurricane palm because of its ability to
withstand strong hurricane force winds. It is native to Reunion
and Mauritius. It is widely cultivated in tropics and subtropics
as an ornamental. Root decoction is used as diuretic.!*!

The objective of our work is to test the alcoholic extracts
of the leaves of three plants, cultivated in Egypt, for their
potential antimalarial, antimicrobial, cytotoxic, and potential
anti-inflammatory activities. The plants were selected
for investigation based on the few reports about their
phytochemistry and biological activities.['#!*]

MarteriaLs AND MEeTHODS

Plant material

The leaves of F. rukam, A. alexandrae, and D. album were
collected in 2015 from different gardens in Egypt (Botanical
Garden, Aswan; El-Zohorya Garden, Cairo; and EI-Orman
Public Garden, Giza, respectively). The plants were kindly
identified by Dr. Abd El-Halim A. Mohammed, Horticultural
Research Institute, Department of Flora and Phytotaxonomy
Researches, Dokki, Cairo, Egypt, and Dr. Mohamed
Gibali (Senior Botanist), Agriculture Research Center, Ministry
of Agriculture, Dokki, Giza. Voucher specimens (BUPD-63,
BUPD-64, and BUPD-65) were deposited in Pharmacognosy
Department, Faculty of Pharmacy, Beni-Suef University,
Beni-Suef, Egypt.

Preparation of extracts

The air-dried powdered leaves of F. rukam, A. alexandrae, and
D. album were exhaustively percolated with 70% ethanol. The
solvent was evaporated under reduced pressure to afford crude
extracts (23.6%, 11.2%, and 15.3%, respectively).

Preliminary phytochemical screening

The three extracts were subjected to preliminary phytochemical
screening tests for carbohydrates, glycosides, alkaloids,
saponins, steroids, triterpenoids, phenolics, flavonoids,
and anthraquinones. The qualitative tests were performed
according to Dash!' and Raaman.!"”!

Biological activities

Cytotoxic activity

In vitro cytotoxic activity for the total ethanolic extracts
was determined against five human cancer cell lines:
melanoma (SK-MEL), breast cancer (BT-549), oral cancer (KB),
ovary cancer (SKOV-3), and cervical cancer (HeLa) and two
noncancerous kidney cell lines (LLC-PK1 and VERO). All
cell lines were obtained from the American Type Culture
Collection (ATCC, Rockville, MD). The assay was performed
in 96-well tissue culture-treated microplates. The cells were
seeded at a density of 25,000 cells/well and incubated for 24 h.
Samples at different concentrations were added and the cells
were again incubated for 48 h. At the end of incubation, the cell
viability was determined using neutral red dye.!'"! Doxorubicin
was used as a positive control, while DMSO was used as the
negative (vehicle) control.

Antimalarial activity

In vitro antimalarial activity was determined against D6
(chloroquine-sensitive) and W2 (chloroquine-resistant) strains
of P. falciparum, which were obtained from the Division
of Experimental Therapeutics, Walter Reed Army Institute
of Research, Washington, DC, USA. The assay is based
on the determination of plasmodial lactate dehydrogenase
activity."’ IC_ s were obtained from the dose-response curves.
Artemisinin and chloroquine were used as drug controls and
dimethyl sulfoxide as a vehicle control.

Antimicrobial activity

All organisms used in this study were obtained from the
American Type Culture Collection (Manassas, VA, USA)
and consisted of the fungi Candida albicans ATCC 90028, C.
glabrata ATCC 90030, C. krusei ATCC 6258, Cryptococcus
neoformans ATCC 90113, and Aspergillus fumigatus ATCC
204305 and the bacteria Staphylococcus aureus ATCC 29213,
methicillin-resistant Staph. aureus (MRSA) ATCC 33591,
Escherichia coli ATCC 35218, Pseudomonas aeruginosa
ATCC 27853, and Mycobacterium intracellulare ATCC 23068.
Susceptibility testing was performed using a modified version
of the CLSI (formerly NCCLS) method.?™ M. intracellulare
was tested using a modified Franzblau method.?!) Microbial
inocula were prepared by correcting the OD630 of microbe
suspensions in incubation broth to give final target inocula. Drug
controls (ciprofloxacin® [ICN Biomedicals, Solon, OH, USA]
for bacteria and amphotericin B [ICN Biomedicals, Ohio] for
fungi) were included in each assay. All organisms were read at
530 nm or 544ex/590em (M. intracellulare and A. fumigatus)
before and after incubation. IC, values were determined
from dose-response curves of percentage decrease in cell
viability against test concentrations. Ciprofloxacin was used as
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antibacterial positive control against S. aureus, MRSA, E. coli,
P, aeruginosa, and M. nteracellulare and exhibited IC,  value of
0.10,0.06, 0.01,0.06, and 0.214 uM, respectively. Amphotericin
B was used as antifungal positive control against C. albicans,
C. glabrata, C. krusei, A. fumigatus, and C. neoformans and
exhibited IC, value of 0.17, 0.22, 0.57, 1.30, and 0.17 uM,
respectively. DMSO was used as the negative control.

Anti-inflammatory activity

Excessive generation of NO contributes significantly to the
progress of inflammation.??! Intracellular NO production
can be reduced by inhibition of iNOS. The ability of the
extracts under investigation to inhibit the activity of iNOS
was assessed in mouse macrophages (RAW 264.7 cells), as
described earlier.??! The cells were seeded at a density of
50,000 cells/well in 96-well plates and grown for 24 h. Total
70% ethanolic extracts were added to the cells after incubating
with samples for 30 min, lipopolysaccharides (LPS) (5 ug/mL)
was added, and the cells were further incubated for 24 h. The
activity of iNOS was determined by measuring the level of
nitrite in the cell culture supernatant with Griess reagent. The
degree of inhibition of nitrite production was calculated in
comparison to the vehicle control. IC, values were obtained
from dose-response curves. Parthenolide was used as a positive
control. Cytotoxicity of test samples to macrophages was also
determined in parallel to check if the inhibition of iNOS was
due to cytotoxic effects.l?*!

ResuLts

Preliminary phytochemical screening indicated the absence
of alkaloids, anthraquinones, and saponins and the presence
of carbohydrates, glycosides, sterols, triterpenes, flavonoids,
and phenolic compounds in all tested extracts.

The total ethanolic extracts did not show any cytotoxicity
against the used human cancer cell lines (SK-MEL, KB,
BT-549, SKOV-3, and HeLa) and the two noncancerous kidney
cell lines (LLC-PK1 and VERO) up to a concentration of
200 ug/mL. Furthermore, none of them showed any activity
against the used microbes. In antimalarial screening, F. rukam
total extract showed higher activity against both P. falciparum
D6 and P. falciparum W2 (IC, = 21.4 and 14.4 ug/mL,
respectively) with selectivity index of 2.2 and 3.3 than that
of A. alexandrae (33.2 and 20.5 png/mL, respectively) with
selectivity index ranging from 1.4 to 2.3, whereas D. album
showed decreased activity against P. falciparum D6 and
moderate activity against P. falciparum W2 (IC = 41.7 ug/
mL, with selectivity index of 1.1). The total ethanolic extracts
of F. rukam and A. alexandrae showed good inhibition to the
iNOS (IC,, = 20 and 100 ug/mL, respectively) while that of
D. album showed no activity, using parthenolide as a positive
control with IC value of 0.3 pg/mL.

Discussion

There are few reports in the literature about the chemistry and
biological activities of the three mentioned plants: F. rukam,

A. alexandrae, and D. albuMl; therefore, a study aiming to
explore the chemical and biological potential of these plants
should be encouraged. Taking this into account, preliminary
phytochemical screening has been carried out and showed
the presence of sterols, triterpenes, flavonoids, and phenolic
compounds. As these phytochemical classes give promising
biological activities,***) this encouraged us to evaluate
cytotoxic, antimalarial, antimicrobial, and anti-inflammatory
activities for the mentioned leaves’ ethanolic extracts.

The findings of the current study showed that none of the
extracts exhibited cytotoxicity against the used human cancer
cell lines (skin melanoma SK-MEL, oral cancer KB, breast
cancer BT-549, ovarian cancer SKOV-3, and cervix carcinoma
HeLa) and the two noncancerous kidney cell lines (LLC-PK1
and VERO). This finding corresponds to previous study where
F. rukam showed no activity against breast cancer cell lines. ]
Further cytotoxic studies on other cell lines are required for the
tested extracts. Moreover, it was revealed that the extracts were
unable to inhibit the growth of the used microbes: Candida
albicans, C. glabrata, C. krusei, C. neoformans, A. fumigatus,
S. aureus, MRSA, E. coli, P. aeruginosa, and M. intracellulare,
so antimicrobial activity using other microbes is encouraged
for future study on the tested extracts.

The preliminary phytochemical screening revealed the
presence of phenolics and flavonoids, which are compounds
reported to act as antimalarial®?” and anti-inflammatory.!
Hence, it is not surprising that the extracts of F. rukam and A.
alexandrae leaves showed activity against both P. falciparum
D6 and P. falciparum W2. Furthermore, F. rukam and A.
alexandrae extracts showed a good inhibition for iNOS which
may account for the expected anti-inflammatory activity,
because iNOS-derived NO plays an important role in numerous
pathophysiological conditions such as inflammation.

ConcLusioN

Ethanolic extracts of F. rukam and A. alexandrae leaves
showed moderate antimalarial activity. The ethanolic extract
of F. rukam demonstrated inhibition to the iNOS activity
in LPS-induced macrophages. Hence, further chemical
investigation is needed for all mentioned extracts.
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