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ABSTRACT Microbiology
FElaeagnus umbellata, known as Autumn olive and growing widely in Asia
and Southern Europe, is a shrub tree used in the traditional treatment of Research Article

many diseases, including cancer. In this study, it was aimed to
investigate the several biological effects of methanol extract of E£.
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umbellate. The activity of the extract on 11 microorganisms was Received 109.02.2024
determined by the agar well diffusion technique. The anti-quorum Accepted 127.05.2024
sensing activity of the extract was tested using Chromobacterium
violaceum ATCC 12472. The anti-biofilm and anti-swarming activities Keywords
were tested using Pseudomonas aeruginosa PAO1. Cytotoxic effect of the Elaeagnus umbellata
extract against pancreatic tumoral cell line (AR42J), breast cancer cell Antimikrobiyal
line (MDA-MB-231), lung adenocarcinoma cell line (A549), and normal Anti-quorum sensing
epithelial cell line (Vero), and antiviral effect of the extract against herpes Anticancer
simplex virus type 1 was analyzed using the MTT method. It was
determined that the extract was moderately effective against 6/11
microorganisms and showed anti-quorum sensing activity. While the
extract did not have a cytotoxic effect on cancer cell lines, it was found to
have a cytotoxic effect on Vero cells at concentrations of 100 ug/mL and
above. However, no anti-biofilm, anti-swarming, and antiviral activity of
the extract was observed. The study shows that £. umbellata fruit has
limited biological activity.

FElaeagnus umbellata Metanol Ekstraktinin Biyolojik Aktivitesi
OZET Mikrobiyoloji
Asya ve Gluney Avrupa’da yaygin olarak yetisen ve Sonbahar zeytini
olarak bilinen FElaeagnus umbellata, kanser dahil olmak tizere bircok Aragtirma Makalesi
hastaligin geleneksel tedavisinde kullanilan bir c¢ali agacidir. Bu
calismanin amaci1 £, umbellate ekstraktinin gesitli biyolojik etkilerinin Makale Tarihgesi
belirlenmesidir. Ekstraktin 11 mikroorganizma tizerindeki aktivitesi Gelig Tarihi  :09.02.2024
agar kuyucuk diftizyon teknigi ile belirlendi. Ekstraktin anti-quorum Kabul Tarihi :27.05.2024

sensing aktivitesi Chromobacterium violaccum ATCC 12472, anti-
biyofilm ve anti-swarming aktiviteleri ise Pseudomonas aeruginosa
PAO1 kullanilarak test edildi. Ekstraktin pankreatik tiimoéral hicre

Anahtar Kelimeler
FElaeagnus umbellata

hatt1 (AR42J), meme kanseri hiicre hatt1 (MDA-MB-231), akciger Antimikrobiyal
adenokarsinoma hiicre hatt1 (A549) ve normal epitel hiicre hatti Anti-quorum sensing
(Vero)’'nasitotoksik etkisi ve herpes simpleks viriis tip-1’e kars1 antiviral Antikanser

etkisi MTT yontemi ile arastirildi. Ekstraktin 6/11 mikroorganizmaya
karst orta dizeyde etkili oldugu ve anti-quorum sensing aktivite
gosterdigi belirlendi. Ekstraktin kanser hiicre hatlarinda sitotoksk etkisi
goriilmezken, Vero hiicrelerine 100 ug/mL ve tizeri konsantrasyonlarda
sitotoksik etkisi oldugu tespit edildi. Bununla birlikte ekstraktin anti-
biyofilm, anti-swarming ve antiviral aktivitesi gorilmedi. Yapilan
calisma K. umbellata meyvesinin sinirl biyolojik aktivitesinin oldugunu
gostermektedir.

Atif Sekli:  Esertas, U.Z.U. & Cora, M. (2024) Elaeagnus umbellata metanol ekstraktinin biyolojik aktivitesi.
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INTRODUCTION

Plants (especially medicinal ones), have been used in
many different civilizations from past years to the
present. it has been serving the field of medicine since
ancient times (Temel et al., 2018; Sara¢ and Ozpinar,
2024). They have been included in the human diet not
only for their nutritional value but also for use as
prophylactic and therapeutic agents in the treatment
of different diseases. (Ak et al., 2022) E. umbellata is
found at an altitude of 1200-2100 m above sea level
and grows at temperatures ranging from 43 to 55 °C
and a pH range of 5.5-9.5 (Bhat et al., 2023).

Elaeagnus umbellata Thunb., Fl. Jap. (Thunberg) 66,
t. 14 (1784) is belonging to the Elaeagnaceae family. £
umbellata fruit is rich in vitamins A, C, and E,
minerals, flavonoids, and fatty acids (Wu et al., 2011;
Patel et al., 2015). Elaeagnus berries have a lot of
bioactive compounds such as lutein, B-carotene, B-
cryptoxanthin, and a-cryptoxanthin. (Patel et al.,
2015).

Flaeagnus species have traditionally been used as

antioxidant, anticancer, antinociceptive, anti-
inflammatory, antimutagenic, antiulcerogenic,
antimicrobial, antidiabetic, and neuroprotective

agents (Nazir et al., 2020).

It is known to be effective on many types of cancer as
well as many different diseases. It has also been
reported to be used as an antipyretic (Ahmad et al.,
2005). It is reported that E umbellata fruits are
potentially effective in bacterial infections and
complications related to type 2 diabetes (Nazir et al.,
2018; Nazir et al., 2021). The flowers and seeds of .
umbellata are very useful as they are used as a tonic
to cure cough. It is known that the oil of £. umbellata
seeds is preferred in the treatment of infection. At the
same time, 1its essential o1l has antioxidant
anticholinesterase and antidiabetic activity (Nazir et
al., 2021).

In the study, anti-quorum sensing, anti-microbial,
antiviral, and anti-cancer activities of £ umbellata
methanol extract were investigated.

MATERIAL and METHOD

Collection of autumn olive fruits and preparation of
their extracts

E. umbellata fruits were obtained from the high
regions of Rize and dried in a Pasteur oven at 55°C
overnight. Methanol extracts were obtained using the
Macerate. Briefly, 10 to 20 g of fruit were weighed,
ground into powder in a mortar, placed in a conical
flask, and 100 mL of methanol was added. Incubated
overnight on a magnetic stirrer at room temperature.
Then, it was filtered through filter paper and
evaporated in the evaporator at 40 °C, followed by the
extracts dissolved in DMSO (Dimethyl sulfoxide) to 50
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to 100 mg/mL. These extracts were stored at -20 °C
until use (Eksi et al., 2020).

Antimicrobial activity

Bacillus cereus (ATCC 14579), Bacillus subtilis (ATCC
6633), Staphylococcus aureus (ATCC 25923),
Mycobacterium smegmatis (ATCC 607),
Chromobacterium violaceum (ATCC 12472), Klebsiella
pneumoniae (ATCC 13883), Salmonella thymurium
(ATCC 14028), Pseudomonas aeruginosa (ATCC
27853), Acinetobacter haemolyticus (ATCC 19002),
Candida albicans (ATCC 10231) and Candida
parapsilosis (ATCC 22019) strains were used.

The antimicrobial activities were investigated by agar
diffusion method. Minimal Inhibitory Concentration
(MIC) was calculated using Mueller Hinton broth-II
(Woods et al., 2003). The well located before the well
where growth started was determined as the MIC well
and the value in this well was written as the MIC
value. To determine the Minimum Bactericidal
Concentration (MBC) value, 50 pL was taken from the
MIC well and the three wells before it and planted on
agar medium. Incubated overnight at 37 °C. Plantings
from the MIC well and other wells were evaluated and
the lowest value at which no growth was observed was
determined as MBC (Giir, 2016).

Anti-quorum sensing activity

To determine the violacein suppression activities of the
extract, firstly the Sub-MIC value was determined in
C. violaceum ATCC 12472 strain. C. violaceum 12472
strain was cultured in 5 mL of Luria Bertani (LB)
broth for 8 hours in a 175 RPM shaking incubator.
Then, 50 uL of C. violaceum 12472, which was left for
shaking incubation, was taken and added to 5 mL of
soft LB agar and poured into LB agar petri dishes.
Wells was opened on the dried petri dish. 50 pL of the
Sub-Mic concentration was added to the well and
incubated overnight. The formation of a transparent
zone with growth in the petri dish but no violacein
pigment was determined as positive (Eksi et al., 2020).

Anti-swarming activity

First, the MIC of the extract in P. aeruginosa PAO1
strain was determined. Values below the MIC were
used in the study. Concentrations below the MIC value
were added to tubes containing 5 mL LB soft agar,
poured onto petri dishes containing LB agar, and
allowed to solidify. A colony from the fresh culture of
P. aeruginosa PAO1 was picked with a sterile
toothpick placed in the middle of the prepared LB
plates and incubated overnight at 37 °C (Rashid and
Kornberg 2000). The activity was determined by
measuring the colony spread of bacteria growing from
the point where P. aeruginosa was inoculated. P.
aeruginosa PAO1 without added extract was used as a
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control and the measured zones were evaluated by
comparing them with this zone.

Anti-biofilm activity

To test the biofilm inhibition of the extract, P.
aeruginosa PAO1 strain was adjusted to 0.5
McFarland. Extract and P. aeruginosa PAO1 were
added to microplates containing LB medium. After 24
hours of incubation, microplates were washed with
distilled water and 0.3% crystal violet was added to
each well. Finally, the microplates were washed with
distilled water and treated with ethanol for 15
minutes. Absorbances were measured at 570 nm in
spectrophotometer (Truchado et al., 2009; Ureyen
Esertas et al., 2022).

Cell culture, virus, and standard drug

Breast cancer cell line (MDA-MB-231), pancreatic
tumoral cell line (AR42J), lung adenocarcinoma cell
line (A549), and normal epithelial cell line (Vero) from
Karadeniz Technical University, Medical Microbiology
Department culture collection, originally obtained
from American Type Culture Collection (ATCC, USA)
were used in the study. AR42J, A549, and Vero cell
lines were maintained in Dulbecco’s Modified Eagles
Medium (DMEM), MDA-MB-231 cell line was
maintained in RPMI 1640 medium supplemented with
10% fetal bovine serum, 1% penicillin/streptomycin
solution. Cultures were incubated at 37 °C with 5%
COsa.

The HSV-1 Wal strain was o originally obtained from
the University of Sheffield (England).

Cytotoxicity of the extract

The cytotoxic effect of the extract on pancreatic
tumoral cell line (AR424J), breast cancer cell line (MDA-
MB-231), lung adenocarcinoma cell line (A549) and
normal epithelial cell line (Vero) was examined by3-
(4,5-Dimethyl-2-thiazolyl)-2,5-diphenyl-2H-
tetrazolium bromide (MTT) assay as previously
described (Cora et al., 2023). Concentrations of 3.12-
400 pg/mL of the extract were placed on the cells in a
96-well plate containing 1x104 cells in each well, with
three wells of each concentration. After the incubation
for 72 h at 37 °C with 5% COgz, the MTT assay was
performed. Wells contained untreated cells were used
as negative control. The results were evaluated in
Microsoft Excel with reference to the control wells.

Antiviral activity of the extract

Concentrations of 50 pg/mL and below, which are not
cytotoxic to Vero cells, were added to the cells infected
with the virus at a concentration of 1TCID50. After
three days incubation at 37 °C with 5% COsz the MTT
assay was performed. Acyclovir was used as a positive
control, wells containing Vero cells infected with the
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virus were used as a negative control, and wells
containing Vero cells were used as reproductive
control. The data were evaluated using the Microsoft
Excel program and the viability of the cells in the wells
was calculated as a percentage compared to the growth
control (Cora et al., 2023).

Statistical analysis

Statistical analysis was conducted with the SPSS 15.0
software. Mean + standard error was employed to
depict continuous variables conforming to a normal
distribution. In cases where a normal distribution was
not evident, the median value was utilized.

RESULTS and DISCUSSION

The use of plants and herbal products in treatment by
humans has been of great importance since ancient
times. K. umbellata, is one of the medicinal plants
widely used among the public for various ailments
(Bhat et al., 2023). Today, with the developing
technology, the chemical content of £. umbellata has
been investigated and it has been understood that the
plant contains different secondary metabolites and
accordingly  exhibits  different pharmacological
properties such as antiviral, anticancer and
antioxidant activity (Bhat et al., 2023).

Preparation of the extract

E. umbellata fruits were kept in a Pasteur oven
overnight to remove water. Then, the extraction
process of the dried fruits was carried out (Figure 1).
Methanol extraction is a method used to isolate
compounds from plant materials, such as essential oils,
pigments, or other chemical substances (Parekh et. al.,
2005). It's one of several solvent extraction techniques,
each with 1its own applications, benefits, and
drawbacks (Methanol extraction is highly effective for
certain laboratory applications and non-consumable
products, but for consumable goods, safer solvents like
ethanol or mechanical/physical methods like CO:
extraction are preferred due to their lower toxicity and
environmental impact (Nauman and Arshad, 2011).

Antimicrobial activity results

Antimicrobial activity results of E.umbellata extract
show that it has activity against six microorganisms
(Table 1) . When the zone diameters and MIC values of
these microorganisms are examined, it is seen that the
antimicrobial activity of the extract is at a medium
level.

Although different methods and solvents were used,
anti-bacterial properties of E. umbellata against K.
pneumoniae, S. aureus, P. aeruginosa, E. coll,
Propionibacterium acnes, and Proteus mirabilis were
demonstrated (Kang et al., 2020; Zulfikar et al., 2022).
Uddin & Rauf (2012) investigated the antimicrobial
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Rauf 2012). In this study, the extract was found to be
effective against Gram-positive bacteria as well as
Gram-negative bacteria such as K. pneumoniae, S.
thymurium, C. violaceum, P. aeruginosa.

activity of extracts prepared from £. umbellata using
different solvents and found that MeOH extract was
only effective against Gram-positive bacteria (Uddin &

PN,
Figure 1. Images of E.umbellata before and after incubation A; Before, B; After
Sekil 1. E.umbellata'nin inkiibasyon éncesi ve sonrasi gortintiileri A; Once B; Sonra.

Table 1. Antimicrobial activity results of £. umbellate MeOH extract
Cizelge 1. E. umbellate MeOH ekstraktinin antimikrobiyal aktivite sonuglari

O
X
S § 5 3
. . S '§ 3 . S
Microorganisms § 8 S Em @
g 3 3 3 3 2
] § s & g 8
K %) 3 A A N
Zone (mm) 10.33+2.08 10.0+1.0 14.66+0.57 12.66+0.57 13.33+2.08 14+0.0
MIC/MBC (ug/mL) 500/1000 500/1000 250/500 500/1000 500/1000 500/1000

Anti-quorum sensing activity results

It has been determined that F. umbellata extract
suppresses violacein pigment, one of the quorums
sensing steps. (Table 2, Figure 2).

Figure 2. Anti-violacein activity assay result of the
extract
FEkstraktin anti-violasin aktivite deneyi
sonucu

Sekil 2.

Anti-biofilm activity

Considering the biofilm suppression results it was
determined that the E. umbellata extract had a low
level of anti-biofilm activity (Figure 3).

Table 2. Quorum sensing activity assay result of
the extract
Cizelge 2. FEkstraktin Quorum sensing aktivite

deney sonucu
C. violaceum ATCC
12472
E. umbellata +
Positive control (Vanilin) +

While studies to examine its antimicrobial activity
began in 2007 (Sabir et al., 2007), studies involving
quorum sensing activity are still lacking today.
Antibiofilm activity literature data show that
Flaeagnus angustifolia plant extract has been studied
and that the plant has anti-biofilm activity. Anti-
biofilm literature with £ wumbellate is not yet
available. The study is among the first scans in this
regard. Likewise, while it was determined that £
angustifolia extracts were studied in the literature in
terms of quorum sensing scans and the activity was
low compared to other plants, £. umbellate data will
be added to this study (Erdonmezve et al., 2016). The
results show that there is activity, albeit at a low level.
This is promising for further studies.
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Antibiofilm Activity of £. umbellata MeOH Extract
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Figure 3. Anti-biofilm activity of £. umbellate MeOH extract
Sekil 3. E. umbellate MeOH oziitiintin anti-biofilm aktivitesi

Results of cytotoxicity assay

It was determined that £. umbellata MeOH had mild
cytotoxic activity against Vero cells at concentrations
of 100 pg/mL and above. On the other hand, it was

determined that the extract had no cytotoxic effect on
AR42J cells, MDA-MB-231 cells, and A549 cells. The
results of the experiment were summarized in Figure
4.

Cytotoxicity of E. umbellata MetOH Extract
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Figure 4. The cytotoxic effect of the extract on different cell lines
Sekil 4. Ekstraktin farkli hiicre dizileri tizerindeki sitotoksik etkisi

Wang et al. (2007) investigated the antiproliferative
properties of six different genotypes of E. umbellata
and found that all six genotypes inhibited proliferation
of human leukemia cancer cells and human lung
epithelial cancer. Aziz et al. (2015) investigated the
activity of fruit and leaf parts of E.umbellataon human
cervical cancer cell line (HeLa) and human colorectal
adenocarcinoma cell line (HT29) cells and determined
that leaves were more effective than fruits. In current

study, the effect of the extract prepared only from the
fruit of E. umbellata plant on AR42J, MDA-MB-231,
A549, and Vero cell lines was investigated, and it was
observed that the extract had no cytotoxic effect on the
cancer cell lines studied. However, it was found that
the extract had a dose-dependent effect on Vero cells.

Antiviral activity assay results
It was observed that the extract included in the study
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did not show antiviral activity against HSV-1. The
results of the experiment were shown in Figure 5.

There are very few studies on other members of the

genus in terms of antiviral studies. A study involving
the Flaeagnus rhamnoides species reported that the
antiviral potential of the genus may be high (Olas and
Skalski et al., 2022).

Antiviral Activity of £. umbellata MetOH Extract
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Figure 5. The antiviral activity of the extract on HSV-1. Uninfected cells; uninfected Vero cells, virus; Vero cells

infected with virus, acyclovir; positive control

Sekil 5. Ekstraktin HSV-1 ile enfekte olmamis hiicreler lizerindeki antiviral aktivitesi; enfekte olmamis Vero
hiicreleri, viriis;, Viriis, asiklovir ile enfekte olmus Vero hiicreleri; pozitif kontrol.

CONCLUSION

Although FE. umbellata methanol extract had no
antiproliferative activity on the cell lines studied and
no antiviral activity against HSV-1, it is valuable that
it showed antimicrobial activity. In addition, it is
noteworthy that small activity was observed in the
biofilm study. In line with the data obtained, it
suggests that the plant can be evaluated in terms of
active substance and is worthy of research.
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