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Abstract

The present study aimed the investigation of the acetylcholinesterase, xanthine oxidase (XOD),
5-lipoxygenase, a-amylase, antioxidant and cytotoxic activities of various organic extracts from
seeds and pods of two Tunisian species of Acacia, A. cyclops and A. mollissima (Mimosaceae).
At concentrations of 50 pg/mL, EtOAc extract of seeds from A. mollissima was able to strongly
inhibit xanthine oxidase (XOD) with 98.40%. Moreover, EtOAc and n-BuOH extracts from
pods of A. mollissima showed the highest inhibitor activity against 5-lipoxygenase with
percentages of 79.60 and 64.86% inhibition, respectively. However, most of the tested extracts
were not good acetylcholinesterase inhibitors. n-BuOH extracts of pods displayed the highest
antioxidant activity (ICso= 36.03 to 45.90 pug/mL) for the DPPH assay and confirmed with the
ABTS test. The eight extracts of Acacia species were tested for their cytotoxic activity in vitro
using MCF-7, HCT-116, IGROV-1 and OVCAR-3 cell lines. The most active extracts were
those of A. cyclops against IGROV-1 ranging from 12.9 to 16.1 pg/mL.
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1. Introduction
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Medicinal plants have been used since the earliest civilization and its interest has been spread
from one population to another, orally or in writing. These natural products have been used in
traditional medicine as principal source to fight against various ailments (Berroukche et al.,
2020; Ounaissia et al., 2020; Khatiwada et al., 2021, Zhouri et al., 2022). Researchers found
5000 year old clay tablets from the Sumerian civilization which describes the use of plants in
the preparation of drugs and food (Awuchi et al., 2019). The use of medicinal plants was
widespread in several regions of the world in the fields of pre and postnatal care (Sonitha et al.,
2021). Traditional medicinal knowledge on the use of plants by indigenous peoples throughout
the world was transmitted either orally or in written form from one generation to the next
(Swargiary et al., 2019). By increasingly using the recipes transmitted from our ancestors, the
use of medicinal plants has become increasingly sought in the world because of its
ecofriendliness, less side effects and affordable cost (Chaudhari, et al., 2020). Acacia
(Mimosaceae) has a wide range of ecological amplitudes and is distributed in many regions all
over the world. The genus includes more than 1350 species (Zheleva-Dimitrova et al., 2021).
In spite of the huge number of Acacia species, there has been little research on their
phytochemistry (Abdel-Farid et al., 2014). The main use of Acacia species was as a fodder
source but they were excessively used in traditional medicinal for the treatment of many
diseases such as diarrhea, urinary tract infections, headaches, sore throat, tuberculosis and
bronchial asthma, also useful in high blood pressure, hypoglycemia, inflammation, dysentery
and leprosy (Subhan et al. 2018; Mezni et al., 2021). For example, Acacia nilotica was noted
among the species of Acacia which are known as a multipurpose medicinal and pharmaceutical
plant. In traditional medicine, A. nilotica was used for the treatment of many diseases including
tuberculosis, pneumonia, gonorrhea and small pox (Jame, 2018). It also showed a strong
antimicrobial activity against both bacteria and fungi (Kumari et al., 2019). Acacia salicina was
frequently used in such diverse applications as the treatment of inflammatory diseases, as a
febrifuge, to treat cancer and to promote human fertility (Mezni et al., 2021). Our investigation
involved the screening of extracts from seeds and pods of two Tunisian species of Acacia, A.
cyclops and A. mollissima for their acetylcholinesterase, xanthine oxidase, 5-lipoxygenase, o-
amylase, antioxidant and cytotoxic inhibitor activities. To the best of our knowledge, these
biological activities of the selected medicinal plants grown in Tunisia have not been reported.
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2. Materials and methods

2.1. Chemical Reagents and Solvents

Solvents: acetone (99,8%), ethyl acetate (99,5%), n-butanol (99%), DMSO (99.9%), sodium
phosphate monobasic (NaH2POa) (99%), gentamycin, nordihydroguaiaretic acid (95%), dinitro
salicylic acid (98%), L-glutamine (99%), MTT solution, doxorubicin, cisplatin, Tween and
acarbose (95%) were obtained from fisher scientific (part of Thermo Fisher Scientific, llIkirch,
France). Sodium phosphate dibasic (Na2HPOs4) (>99.0%), 2,2-diphenyl-1-picrylhydrazyl
(DPPH), 2,2’-azino-bis-(3-ethylbenzothiazoline-6-sulfonic) acid (ABTS), butylated
hydroxytoluene (BHT) (>99%), linoleic acid, galantamine, 5,5’-dithiobis-2-nitrobenzoic acid
(99%), o-amylase, acetylcholinesterase, xanthine oxidase, allopurinol and 5-lipoxygenase
(>95%) were purchased from Sigma (St. Louis, MO, USA).

2.2. Plant material
Seeds and pods of two species of Acacia, A. cyclops and A. mollissima were collected from two
different regions in Tunisia characterized by different types of climate (A. cyclops from Beja: a
semi-arid climate, and A. mollissima from Kelibia). The studied seeds and pods were picked up
in December 2010.

2.3. Organic crude extract preparation

Seeds and pods of the studied species were dried, ground and subjected to maceration in
acetone-water (1:1) at a temperature of 25°C. The aqueous solutions, resulting from the
evaporation of acetone under vacuum, were subjected to successive extractions with organic
solvents with increasing polarity; ethyl acetate (EtOAc) and n-butanol (n-BuOH) to finally give
the corresponding extracts (Table 1).

2.4. Biological evaluation

2.4.1. Antioxidant activity
2.4.1.1. DPPH radical scavenging activity
The DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging capacity was measured from the

bleaching of purple colored ethanol solution of DPPH- according to the protocol described by

1 ——
AJMAP VI9N1 2023 86



Arabian Journal of Medicinal & Aromatic Plants ~wn~v  In-vitro and cytotoxic activity of Acacia

Jlizi et al. (2018). In Brief, 0.5 mL of each extract was mixed with 0.5 mL of DPPH: ethanol
solution. After 30 min incubation in the darkness at 25°C, the decrease in absorbance was read
at 520 nm using microtitre plates reader. A mixture of 0.5 mL of DPPH: solution and 0.5 mL
of ethanol was used as a blank. Butylatedhydroxytoluene (BHT) was used as Standard. The
calculated ICso values denoted the concentration required to scavenge 50% of DPPH radicals.
The results were expressed in inhibition percentage versus samples concentrations (ug/mL) at

30 min. All the measurements were carried out in triplicate.

2.4.1.2. ABTS radical scavenging activity

The radical scavenging capacity of the samples for the ABTS (2,2'-azinobis-3-
ethylbenzothiazoline-6-sulfonic acid) radical cation was performed according to the protocol
described by Jlizi et al. (2018) with slight modifications. A mixture of ABTS (7mM) at pH 7.4
(5 mM NaH2POg4, 5 mM Na2HPO4 and 154 mM NaCl) and potassium persulfate (2.5 mM) was
prepared and kept in the dark at room temperature for 16 h. Afterwards, The mixture was diluted
with ethanol until it reached an absorbance value of 0.70+0.02 at 734nm
using spectrophotometer. For each sample, diluted solution (100 pL) was allowed to react with
the fresh ABTS solution (900 uL), and then the absorbance was read 6 min after the initial
mixing. Butylatedhydroxytoluene (BHT) was used as a positive standard. The capacity of free
radical scavenging was expressed as 1Cso (mg/mL) value, which represents the concentration
required to scavenge 50% of ABTS radicals. The capacity of free radical scavenging ICso was
determined using the same equation previously used for the DPPH method. All measurements

were performed in triplicate.

2.4.2. Anti-acethylcholinesterase activity

The Anti-acethylcholinesterase activity of Acacia extracts was determined according to the
protocol slightly modified by Filali et al. (2016). 25 uL of each sample, 50 uL of 0.1 M sodium
phosphate buffer (pH 8.0) and 25 ulL of AChE solution and 125 uL of 5,5'-dithiobis-2-
nitrobenzoic acid were mixed and incubated for 15 min at 25°C using a 96-well microplate. All
samples were dissolved in the DMSO then diluted in the buffer and the DMSO does not exceed
1% in the mixture. Afterwards, 25 uL of acetylthiocholine iodide solution were added to the

initial mixture and the final mixture was incubated at 25°C for 15 min, then the absorbance was
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measured at 412 nm. Control contained all components except the tested extracts. Galantamine

was used as positive control.

2.4.3. Xanthine oxidase enzyme inhibitory activity (XOD)

To test the inhibitory potency of the enzyme xanthine oxidase by the Acacia extracts, we based
on the protocol mentioned by Rahamni et al. (2019). A solution of 50 uL of each diluted plant
extract, 60 uL of 0.1 mM phosphate buffer (pH="7.5) and 30 uL of enzyme (xanthine oxidase
from bovine milk) solution (0.1 u/ml) prepared from phosphate buffer (pH = 7.5) were prepared
before use. The mixture was added in a 96-well microplate and incubated at 25°C for 15 min,
then 60 uL of substrate solution (150 mM xanthine in the same buffer). The assay mixture was
incubated at 25°C for 30 min and the absorbance was determined at 290 nm. A blank was
prepared in the same manner. Result is expressed as the percentage inhibition of xanthine
oxidase in the above system, calculated as (1-B/A) x 100, where A and B are the activities of

the enzyme without and with test material. Allopurinol was used as positive control.

2.4.4. Anti 5-lipoxygenase activity

To determine the 5-lipoxygenase enzyme inhibitory activity, we used the method described by
Aissa et al. (2019). The standard assay mixture contained 12.5 uL of each sample dissolved in
DMSO, 50 uL of linoleic acid (0.003 g/10 mL) and made up of 1 mL with 0.1 m phosphate
buffer with Tween 0.005 %. The reaction was initiated with the addition of 1.5 uL of 5-
lipoxygenase from soybean (0.054 g/mL). The increase in absorbance at 234 nm was recorded
for 5 min on a Shimadzu 160-UV spectrophotometer. Nordihydroguaiaretic acid (NDGA) was
used as positive control. The percentage inhibition of enzyme activity was calculated by
comparison with the negative control: %=[(Ao—A1)/A0]x100, where Ao was the absorbance of
the control without extract and Al was the absorbance of the sample. Tests were carried out in
triplicate. 1Cso was obtained plotting the inhibition percentage against sample concentrations.

2.4.5. a-Amylase inhibitiory activity
The inhibitory effect of the enzyme a-amylase by seeds and pods extracts of the two species of
Acacia was measured according to the protocol suggested by Hajlaoui et al. (2021) with some

alterations. Briefly, 500 pL of each test sample was incubated with 500 pyL of a-amylase
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solution (0.5 mg/mL in 0.02 M sodium phosphate buffer; pH 6.9 with 0.006 M NaCl). Then,
500 pL of starch solution (1%) in 0.02 M sodium phosphate buffer (pH 6.9 with 0.006 M NaCl)
was added to each tube after pre-incubation at 25°C for 10 min,. The resulting mixtures were
then incubated at room temperature (10 min), and the reaction was stopped using 1 mL of DNS
(Dinitro salicylic acid) reagent. At this time, the test tubes were placed in a water bath (100°C)
for 5 min and cooled until room temperature was attained. The mixture was then diluted with
10 mL of deionized water, and the absorbance was determined at 540 nm. The readings were
compared with the control, containing buffer instead of test extracts. Acarbose was used as a
positive control. The inhibition of a-amylase was calculated using the following equation:

% inhibition of a—Amylase=(AbScontroi—AbSsample)/(AbScontrol) X100

Where Abscontrol COrresponds to the absorbance of the solution containing only a-amylase and
the buffer instead of the compound, and AbSsampie COrresponds to the absorbance of the solution
in the presence of both tested compound and a-amylase. Compound concentration providing
50% inhibition (ICso) was obtained plotting the inhibition percentage against the concentrations

of the tested compound. The tests were carried out in triplicate.

2.4.6. Cytotoxic activity

The assays of cytotoxic activity of Acacia extracts were assessed against three types of cells, a
human breast cancer cells (MCF-7), human colon cancer cells (HCT-116) and human ovarian
cancer (IGROV-1 and OVCAR-3) as described by Filali et al. (2016). Each extract was added
to a medium containing 1 x 10° cells/mL, L-glutamine (2 mM) and gentamycin (50 ug/mL), and
kept at 37°C in a fully humidified atmosphere. After 18 h of incubation at 37°C in 5% CO>
incubator, the tubes were centrifuged at 8000g for 10 min. The supernatant was decanted, and
the pellets were taken and washed with 20 mM of phosphate-buffered saline solution. Each
pellet was dissolved in 100 uLL (2 mg/mL) MTT solution in a tube, incubated for 4 h at 22°C
and centrifuged for 10 min at 8000g. All the pellets were dissolved in 500 uL DMSO and
measured at 500 nm using a spectrophotometer. Doxorubicin (HCT-116 and MCF-7) and
Cisplatin (IGROV-1 and OVCAR-3) were used as positive control.

3. Results and Discussion
3.1. Chemistry
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Organic extracts obtained from seeds and pods of Acacia species presented different yields
according to the organ and the solvent (Table 1). A. cyclops was the species with the highest
yields and especially for butanol extracts (7% for pods and 2.51% for seeds). The most

remarkable yield was that of the butanol extract of pods from A. mollissima (5.20%).

Table 1. Yield, in percent of dry matter, of organic extracts of the different parts of Acacia

cyclops and A. mollissima

Plant part  Solvent extract Plant % Yield
A. cyclops 0.69
EtOAC A. mollissima 0.27
Seeds A. cyclops 2.51
BuOH o
A. mollissima 0.71
A. cyclops 0.91
EtOAC y .p-
A. mollissima 0.83
Pods
A. cyclops 7.00
BuOH
A. mollissima 5.20

The phytochemical analysis of organic extracts of seeds and pods of A. cyclops and A.
mollissima has been reported in 2016 (Jelassi et al., 2016). This investigation was concerned
with the determination of flavonoid, phenol and condensed tannins contents.

The total flavonoid contents in these extracts were closely ranged (4.20-24.13 mg rutin
equivalents/100 g DW), n-butanol extracts of Acacia pods were the richest ones in phenol
(11.78t0 426.36 mg gallic acid equivalents/ 100 g DW) and condensed tannin (12.55 to 2518.60
mg cyanidin chloride equivalents /100 g DW) contents. These results conclude that Acacia
extracts are rich in phenolic and tannins contents and these findings encouraged us to study

their biological activities.

3.2. Biology
3.2.1. Antioxidant activity
Oxidants have long been known for their health benefits because they have the ability to prevent

several diseases such as cancer, and cardiovascular diseases (Ali et al., 2020).
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Therefore, the present study aimed to investigate the antioxidant capacities of Acacia extracts
by DPPH and ABTS assays. Results are shown in Figure 1. The DPPH radical scavenging
capacity of extracts varied from 1Cso=36.03 to 1Cs0=489.29 pg/mL. n-BuOH extracts of pods
showed the lowest ICso (ranging from 36.03 to 45.90 pg/mL) indicating its highest antioxidant
activity. Compared to BHT reference (17.50 + 1.05 pg/mL), pods of A. cyclops and A.
mollissima have good potential and can be considered as promising antioxidants.

Besides, EtOAc extracts of pods exhibited a significant activity with ICso varied between
109.12 and 128.94 pg/mL. EtOAc and n-BuOH extracts of seeds have imparted a moderate
antioxidant effect (179.90< 1Cso< 489.29 pg/mL)

The ABTS assay confirmed the DPPH assay results. Among the eight extracts, n-BuOH extracts
of pods were the most potent according to ABTS radical scavenging activity with 1Cso value
ranging from 77.30 to 86.90 pg/mL, and followed by EtOAcC extracts of the same vegetative
part with 1Cso value aligned between 186.30 and 219.63 pg/mL.

Other extracts of seeds from the two species of Acacia revealed a weak activity
(290.71<1C50<695.82 pg/mL).

The antioxidant activity of Acacia extracts were checked as it was expected that the extracts
having good antioxidant activities would be rich in phenolic compounds. As the n-BuOH
extracts of pods exhibited a maximum antioxidant activity, so the total phenol contents were
also observed to be very high. The difference observed in the 1Csg mentioned above could be
explained in large part by a difference in the contents of these phenolic compounds and also by
a difference in the structure of these compounds responsible for this antiradical activity. By
comparison with other works, a study from Australia performed by Chong et al. (2019) found
a significant radical scavenging capacity at 10 mg/mL with 27.8% in wattle seeds extracts of
Acacia cyclops. As well as that, the antioxidant activity of other Acacia species attracted several
researchers to discover it. For example, Kumar et al. (2018) noted that methanol extract of
Acacia catechu exhibited a moderate DPPH radical and ABTS radical scavenging activities
with ICso values of 101.74 and 140.41 pg/mL, respectively. In addition, Sulaiman et al. (2013)
noted that Acacia catechu, Acacia leucophloea and Acacia nilotica possessed a significant

DPPH radical scavenging capacity with 1Csg values of 13.16, 18.38 and 12.52 pg/mL.

a)
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Figure 1. Antioxidant activity (DPPH- (a) and ABTS* (b)) of organic extracts from A. cyclops
and A. mollissima plant parts.

3.2.2. Acetylcholinesterase (AChE) enzyme inhibitory activity

Alzheimer's disease is a neurodegenerative disorder that is defined by progressive loss of
memory and other cognitive functions (Altiné-Samey et al., 2021). The current solutions aim
only to decrease the progression of this disease by using anti-cholinesterase inhibitors (Vecchio
et al., 2021). Current research aim to have natural inhibitors from medicinal plants to enhance
cognitive functions and to endure other symptoms associated with Alzheimer's disease (Ahmed
et al., 2021). In this subject the anti-acetylcholinesterase activity of Acacia extracts was tested
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(Table 2). Results showed that all extracts were considered not active at a concentration of 50
pg/mL. Inhibition percentages ranged from 3.35 to 22.77%.

To the best of our knowledge, no study of the anti-acetylcholinesterase activity of seeds and
pods extracts from these two species of Acacia was reported in the literature. However, diverse
studies investigated the anti-acetylcholinesterase activity of other species of Acacia and same
results were reported. Ethanolic extracts of A. catechu, A. leucophloea and A. nilotica
originating from India were found to be inactive at a concentration of 1 mg/mL (Sulaiman et
al., 2013). In another research, it was found that ethanol extract of A. catechu seeds inhibits
acetylcholinesterase with an 1Csg value of 204.38 pug/mL (Thangavelu and Ramasamy, 2015).

Table 2. Acetylcholinesterase, xanthine oxidase, 5-lipoxygenase and a-amylase inhibitory
activities of organic extracts from Acacia cyclops and A. mollissima plant parts expressed in

percentage of inhibition at 50 pg/mL.

Plant part Solvent Plant AChE XOD 5-LOX a-amylase
extract Activity activity activity Activity
. cyclops 713+1.01°  32.47+0.77 6.06+0.20  49.15+1.41
EtOAc  A.mollissima 6.14+0.99  98.40 + 0.86 482+0.09  50.15+0.29
Seeds (9.22£0.97)"
. cyclops 21.48+0.84  51.72+292 156+0.17  67.16+0.89
(49.05 + (38.18 +
BuOH 02.14)" 1.71)"
A mollissima  22.41+0.8  42.11+0.60 537+0.72  64.49+171
(42.35 +
1.00)™
. cyclops 958+ 0.77  22.80+0.87 11.72+0.79  35.82+1.01
EtOAC A.mollissima 22.77+0.70  47.26+1.95  79.60+172  3521+1.22
Pods (16.08 +
1.11)"
. cyclops 3.35+0.08  4553+1.27 8.90+0.17  50.23+1.62
BUOH A.mollissima 14.73+0.95  43.51+0.84 64.86+1.99  68.37+1.69
(23.45 + (35.04 +
1.55)" 1.22)"
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Galanthamine 1.16 +0.04™
Allopurinol 1.13£0.04™
NDGA 63.2+1.24™
Acarbose 0.51 +0.024™

“:percent inhibition. ™ 1Cso (pg/mL).

3.2.3. Xanthine oxidase enzyme inhibitory activity (XOD)

The XOD inhibitory effects of the EtOAc and n-BuOH extracts from A. cyclops and A.
mollissima were evaluated at a concentration of 50 pug/mL and compared with literature.

A remarkable difference in inhibition percentages was noticed whatever depending on the
nature of the solvent extract or the plant material (Table 2).

As shown in table 2, EtOAc extract of seeds from A. mollissima exhibited a strong inhibitory
activity against the XOD-induced superoxide formation with percentage inhibition of 98.40%.
However, the n-BuOH extract of the same organ from the same species has displayed a
moderate inhibition with a percentage of 42.11%. The relatively high activity in EtOAc extract
of A. mollissima seeds could be attributed to the nature of the compounds present in this extract.
Therefore A. mollissima may contain bioactive substances useful in the treatment of gout or
other XOD-induced diseases, justifying the popular use of these species in traditional
medicines. Moreover, the recorded results showed that n-BuOH extract of seeds from A. cyclops
was able to inhibit XOD enzyme with 51.72% at 50 pg/mL. On the other side, its EtOAc extract
moderately inhibited this enzyme (32.47%). n-BuOH extracts of pods from Acacia species
showed a modest inhibition and similar percentages of inhibition with 43.51 and 45.53 % for
A. mollissima and A. cyclops, respectively.

EtOACc extracts of pods from Acacia mollissima has a moderate inhibition percentage 47.26%,
in contrast for EtOAC extracts of pods from Acacia cylops which was not active (22.80 %).

In fact, Sweeney et al. (2001) reported that EtOH:H>0 (4:1) extract of leaves and branches from
Acacia melanoxylon exhibited an inhibition percentage at 100 pg/mL of 53.69%, 1Cso= 61.9
png/mL. Heartwood, bark, twig, flower, and leaf ethanolic crude extracts of Acacia confusa were
tested also at 100 pg/mL by Tung and Chang, (2010), the XOD inhibition of A. confusa
decreased in the following order: heartwood extract (80%)>bark extract (59%)>flower extract
(46%) = leaf extract (45%) > twig extract (39%).
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Results indicate that extracts of some species of Acacia have a good performance of inhibiting

superoxide free radicals produced by xanthine oxidase.

3.2.4. 5-Lipoxygenase enzyme inhibitory activity

Inflammation is a complicated biological response of vascular tissues. Steroidal and non-
steroidal drugs are best known for their effectiveness against inflammatory diseases but also for
their several undesirable effects. Therefore the researchers were obliged to look for new sources
of anti-inflammatory compounds and above all they are aimed at the anti-inflammatory agents
of natural sources (Chel-Guerrero et al., 2022).

The present study was focused to evaluate lipoxygenase inhibitory activity of crude seeds and
pods extracts of Acacia species. Results of 5-lipoxygenase enzyme inhibitory activity of the
tested extracts are shown in Table 2. EtOAc and n-BuOH seed extracts of the two species of
Acacia showed no activity against the 5-lipoxygenase enzyme.

Also for the pods extracts, no activity was noticed excluding those of A. mollissima. In fact, at
50 pug/mL EtOAc and n-BuOH extracts from pods of A. mollissima showed the highest activity
with percentages of inhibition of 79.60 and 64.86%, respectively.

Few studies have been interested in effect of Acacia species in 5-lipoxygenase activity but we
can quote some example of their effects in inhibition of other enzymes like COX-1 and COX-
2 (Cyclooxygenase assays). Ethanolic extracts of leaf and bark from different species of Acacia
(A. farnesiana, A. longifolia and A. tortilis) were investigated for inhibition of COX-1 and
COX-2 enzymes. Most extracts from the three species exhibited strong inhibition of both COX-
1 and COX-2 (Gabr et al., 2018).

3.2.5. a-Amylase enzyme inhibitory activity

Diabetes is a chronic metabolic disease defined by hyperglycemia provoked by dysfunction in
carbohydrate, protein and fat metabolism due to the insufficiency of insulin produced by the
body, or the wrong response of cells to the insulin produced (Sun et al., 2021).

Human a-amylase is one of the major secretory products of the salivary glands and pancreas
(Date et al., 2020).

The inhibitory activity of Acacia species extracts against a-amylase is shown in Table 2.
Extracts from A. cyclops and A. mollissima (seeds and pods) were classified as moderately

active. The range of percentages of inhibition values was from 35.21 to 68.73% at 50 pg/mL.
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EtOAc extracts of pods from A. cyclops and A. mollissima showed the weakest activity
inhibitory with percentage of inhibition of 35.82 and 35.21%, respectively.

Extracts of seeds from A. cyclops and A. mollissima have approximately the same activity
inhibitory against I’a-amylase enzyme with percentages of inhibition of 49.15 and 50.15% for
the EtOAcC extracts and 67.16 and 64.49% for the n-BuOH ones.

Buttner el al. (2021) evaluated the inhibitory effect on a-amylase of pods from A. cyclops
originating from Australia. The ICsg values of ethanolic and aqueous extracts were 52.78 and
52.24 pug/mL, respectively. In the case of Acacia catechu, Aryal et al. (2021) proved that ethanol
extract of Bark has a significant a-amylase activity with an 1Cso value of 67.8 24 pg/mL.

3.2.6. Cytotoxic activity

The results of the cytotoxic test on Acacia extracts using MCF-7, HCT-116, OVCAR-3 and
IGROV-1 cell lines are given in Table 3.

By comparing the ICso of the various extracts tested towards different cellular lines, it is shown
that the IGROV-1 line is the most sensitive to the various Acacia extracts tested. As determined
by the MTT essay, the most active extracts were those from A. cyclops against IGROV-1
decreased in the following order: EtOAcC extract of seeds (16.1 pg/mL) > n-BuOH of seeds
(15.5 pg/mL) >EtOAcC extract of pods (14.1 pg/mL) > n-BuOH of pods (12.9 pg/mL).

The toxic effect of n-BuOH of seeds from A. mollissima against the same cell lines showed a
moderate activity with an 1Cso= 39 pug/mL, however the EtOAc extract of the same part did not
present any activity. Despite the fact that extracts from A. cyclops were active against the
ovarian cancer cell lines IGROV-1, they present an 1Cs0>50 pg/mL against OVCAR-3 so
recorded not active barring the n-BuOH of pods (ICso= 40 pg/mL). n-BuOH extracts of pods
from A. cyclops and A. mollissima showed a moderate activity with an ICso, respectively, 46
pg/mL and 41 pg/mL against the cell lines MCF-7. Contrary, the rest of the extracts have an
1Cs50>50 pg/mL.

For the HCT-116 cell lines, only extracts of pods from A. mollissima have a moderate toxic
effect against this cell line, ICs0= 37 pg/mL for EtOAc extract and ICso= 41 pg/mL for the n-
BuOH one. The cytotoxic effect of A. cyclops pods and seeds extracts on human cell line (Caco-
2) was reported by Buttner et al. (2021).

Table 3. Cytotoxicity of organic extracts from Acacia cyclops and A. mollissima plant parts.
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2 Csp values represent the mean * standard deviation of three parallel measurement (P<0.05).

Cancer cell lines: IGROV-1 and OVCAR-3: ovarian cancer cell lines, MCF-7 a breast cancer cell line
and HCT-116: a human colon cancer cell line

bCisplatin

°Doxorubicin

4. Conclusion
For a long time, traditional medicine has been used from one civilization to another and until
today it still persists and is subject to a competition with modern medicine.

Despite the lack of standardization in traditional medicine with respect to raw materials,

Plant  Solvent Plant 1Cs0 (Ug/mL)?
part extract IGROV-1 OVCAR-3 MCF-7 HCT-116
EtOAC A cyclc_)ps_ 16.1+2.7 >50 >50 >50
Seeds A. mollissima >50 >50 >50 >50
BUOH A. cyclops 155+3.1 >50 >50 >50
A. mollissima 39.0+4.3 >50 >50 >50
EtOAC A cyclc_)ps_ 141+20 >50 >50 >50
A. mollissima >50 >50 >50 37.0x+3.7
Pods  BUOH A cyclc_)ps_ 129+14 40.0+5.0 46.0+7.0 >50
A. mollissima >50 48.0+6.1 41.0+£7.0 41.0+£3.0
Cispl® 0.04 £0.00 3.53+0.50
Doxor® 0.22+0.03 0.12+£0.01

methods of production and in quality control of the finished product, the use of this medicine
based on medicinal plants is continuous from one generation to the next and provides the supply
of new products considered potential sources in the manufacture of effective and safe drugs. To
the best of our knowledge, this is the first study that reports on the acetylcholinesterase, XOD,
5-lipoxygenase and a-amylase inhibitory, antioxidant and cytotoxic activities of two species of
Acacia, A. cyclops and A. mollissima grown in Tunisia.

We can conclude that a remarkable difference in inhibition effects was noticed whatever
depending on the nature of the solvent extract, the plant material or the species of Acacia. It is
clear from the results that Acacia species are a greatly rich source of bioactive compounds.
Nevertheless, it is interesting to continue the fractionation work to isolate the molecules
responsible for these activities or to exploit and test other species given the abundance of this

genus in the world.
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