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ABSTRACT

Ximenia americana commonly known as Sea Lemon is a plant of the Olacaceae family with anti-
inflammatory, antioxidant and antiviral properties. Ximenia americana is used in traditional medicine for
the treatment of diseases such as cancer, diabetes, asthma, etc. In this work, six groups of five mice were
formed. The prevalence of clinical asthma is estimated at around 4.3% of the world's population, which
is a real public health problem. Hence the aim of this work, which was to evaluate the effects of the
aqueous extract of the leaves of X. americana on ovalbumin-induced asthma (OVA) in mice. The test
animals received aqueous extract from Ximenia americana at doses 75 mg / kg, 150 mg / kg and 300 mg
/ kg. In order to measure the intensity of bronchial inflammation, the inflammatory cell rate has been
evaluated. The results obtained after analysis of the different biochemical parameters show a significant
decrease (p < 0.05) of the white blood cells in the positive lots, tests at 75 mg / kg, 150mg / kg, 300mg /
kg compared to the negative light. In addition, a significant decrease in the average globular volume
(MCV), blood platelets were recorded in these same animals (p < 0.01); (p < 0.001) respectively with
respect to the negative group. The results also show that this allergen causes intense lipid peroxidation,
as well as a significant reduction in the activity of different antioxidant systems (GSH, SOD and CAT).
However, the pretreatment of Ximenia americana aqueous extract is effective, as to the significant
reduction in the MDA rate (p < 0.001) and significant increase (p < 0.05) of the activity of CAT. The
rebalance of the balance between oxidant and antioxidant during the plant administration, would
probably be attributed to the antioxidant and anti-inflammatory capacity of the compounds contained in
our extract.
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INTRODUCTION

Asthma is a chronic inflammatory disease of the airways 14, It is caused by an interaction between an
individual's genetic profile and their environment [, The main environmental factors favoring bronchial
inflammation are viral infections, respiratory allergies and bronchial irritants [,

MATERIEL AND METHOD

Preparation of plant

The preparation of the aqueous extract of the leaves of Ximenia americana was subjected to a decoction.
For this, 300 g of this powder were taken and brought to the boil for 15 minutes in 02 L of distilled
water. This preparation was filtered and the filtrate was dried in an oven at a temperature set at 50 ° C.
Chemicals

Awareness was carried out wusing small quantities of OVA (1 mg/ml) (Sigma-
Aldrich, St. Louis, MO, USA) combined with an aluminum hydroxide (from Sigma-Aldrich) adjuvant
dissolves at the rate of 1 mg/ml in a 9 %o saline solution. Control animal received orally distilled water
and salbutamol (from Sigma-Aldrich) drugs used to reduce asthma.

Phytochemical analyses

Phytochemical analyses of the extract were tested using the following chemicals and reagents (Trease et

al. 1983). Saponin (frothing test), tannins (FeCl3), flavonoid (NaCl and HCI), phenol (FeCI3 and K3Fe
(CN)6) and lipids (filter paper).
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Animal and experimental design

Animals BALB/c strain mice of both sexes weighing 25 + 5g and
aged 10 + 2 weeks at the start of the experiment were used. The
animals were kept in a room at room temperature in cages lined with
litter before and during the period of the experiment. The mice were
given free access to tap water and fed a standard diet.

Treatment and induction of ovalbumin asthma in mice

This protocol is carried out according to that described by Narimene
CHEKCHAKI in 2017. The 30 mice were randomized and divided
into 6 batches of 5 animals each, therefore: a normal control batch, a
negative control batch, a positive control batch and 3 test batches. The
normal, negative and positive control groups received distilled water
(2 ml / 200 g) for the first two and salbutamol (25 mg / kg),
respectively. The test groups, for their part, received the aqueous
extract of the leaves of Ximenia americana at doses 75; 150 and 300
mg / kg. This treatment lasted fourteen (14) days. On the fifteenth day
of the treatment considered as the first day of induction of asthma, the
negative control batch, the positive control batch and the 03 test
batches were sensitized to OVA adjuvanted with aluminum hydroxide
(OVA / Alum). intraperitoneally (IP), on the first day (DO) and
repeated 7 days later (D7). Normal control animals received
intraperitoneal injections of similar volumes of 9 %o saline at the same
times and under the same conditions. In order to induce the pathology
in these mice, the negative, positive and control batches and the test
batches were exposed, on days D14, D15 and D16 after the initial
sensitization, to a nebulization of ovalbumin (10 pg) in a saline
solution at 9 %o. Each exposure lasted 30 minutes in a device made
using the experimental basins. The normal control batch was also
exposed, under the same conditions, to a 9 %o saline solution only.

Statistical analyzes

Results were expressed as the mean + standard error of the mean
(ESM) for each group. Number per group = 5. The one way analysis
of variance test (Anova) was used followed by the Student Newman
Kells post test to compare the values with each other. The results were
considered to be significantly different for p < 0.05.

RESULTS

Table 1: Distribution of Animal

Groups Treatment Route
Normal Eau distillée Orale
Positif control Salbutamol (25mg/kg) Orale
Negative control Eau distillée Orale
Test 1 X. americana (75mg/kg) Orale
Test 2 X. americana (150mg/kg) Orale
Test 3 X. americana (300mg/kg) Orale

Qualitative Phytochemistry

The phytochemical screening of the aqueous extract of of Ximenia
americana revealed the presence of certain classes of bioactive
compounds such as alkaloids, flavonoids, coumarins, terpenoids and
tannins (Table 2).

Table 2: Result of the qualitative Phytochemistry of the aqueous extract of
Ximenia americana

Class of compound Observations
Alkaloids +
Flavonoids +
Tannins +
Saponins +
Terpenoids +
Sugars -
Quinones +
Coumarins +

-Absence ; + presence
Effect of Ximenia americana aqueous extract on body weight

The variation in the absolute weight of the mice, based on the mean
values taken during the periods of pretreatment, intraperitoneal
sensitization, exposure to the allergen by inhalation and at the end of
the time of sacrifice, is shown in Figure 1.

Normal control
Positif control
Negative control
AEXA 75 mglkg
AEXA 150 mg/kg
AEXA 300 mglkg
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Figure 1: Change in absolute weight of control mice, mice treated
with aqueous extract of Ximenia americana and mice sensitized to
ovalbumin (OVA).

Each of these values is expressed as the mean £+ SEM. Significant
differences: * compared to the negative control (p * < 0.05; p ** <
0.01; p *** <0.001). 6 compared to the normal control (p 6 < 0.05; p
00 <0.01; p 660 <0.01)

Effect of aqueous extract of Ximenia americana on haematological
parameters

Table 3 shows the level of blood cells. Based on these results, we
observed a significant decrease in white blood cells in the positive
batches, test at 75 mg / kg, 150 mg / kg, 300 mg / kg (p < 0.05)
compared to the negative control.
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Table 3: Effect of aqueous extract of Ximenia americana on the blood cell count

Expérimental lots
Parameters | Normal control cNoer?tar t;;/e Positive control AEXA 75mg/kg AEXA 150mg/kg AEXA 300mg/kg
WBC 3.34+0.17 4.73+0.55 3.66+0.55* 2.10+0.17** 3.55+0.34* 3.70+0.21*
RDW 7.16x0.41 6.24+1.29 7.90+0.49* 7.10+0.25* 6.92+0.25* 7.04+0.25*
HCT 37.40+0.32 34.50+3.37 48.73+0.77 37.63+1.15 38.06+1.59 39.88+0.99
HGB 110.33+2.84 95.33+£12.71 113.33+£3.84* 106.00+1.52* 116.00£3.21* 104.00+2.08*
PLT 347.00+31.6 511.00+9.81 281.67+10.08*** 380.00+28.05*** 316.67+£10.17*** 279.67+9.52***
VGM 50.86+1.45 56.70+2.69 50.33+£2.57 41.56+2.88** 49.26+1.18* 43.70+2.60**
VMP 7.20£0.32 8.33+0.66% 6.73+0.37 7.13+0.63 7.83+0.37 6.79+0.49

Each of these values is expressed as the mean = SEM. The significant differences: * compared to the negative control (p * < 0.05; p ** <0.01; p
**%<0.001). 6 compared to the normal control (p 6 <0.05; p 66 <0.01; p 666 <0.01)*

Effect of aqueous extract of Ximenia americana on changes in
oxidative stress parameters

Effect of the aqueous extract of the leaves of Ximenia americana on
the concentrations of Malondialdehyde (MDA) in the lungs of
asthmatic mice

According to the results obtained, a significant increase in the level of
the liver (p < 0.01) in the level of MDA is observed in the negative
and positive control mice and the test group at a dose of 75 mg / kg in
comparison with the control normal. On the other hand, we do not
note any significant difference between them (positive groups, test at
75 mg / kg and the negative control). However, administration of the
aqueous extract of Ximenia americana at doses of 150 mg / kg and
300 mg / kg resulted in a significant reduction in lipid peroxidation
(Figure 2).
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Figure 2: Variations in Malondialdéhyde (MDA) enzymatic activities in the
livers of control, sensitized and treated mice.

Each of these values is expressed as the mean + SEM. The significant
differences: * compared to the negative control (p * < 0.05; p ** <
0.01; p *** <0.001). 6 compared to the normal control (p 6 < 0.05; p
00 <0.01; p 660 <0.01).

Effect of the aqueous extract of the leaves of Ximenia americana on
the concentrations of Superoxide dismutase (SOD) in the liver of
asthmatic mice

Figure 3 illustrates the effect of aqueous extract of Ximenia americana
on liver tissue SOD concentration in mice. It emerges from this
analysis that the aqueous extract of Ximenia americana induced a
significant increase (p < 0.05; p < 0.01 and p < 0.01) respectively at
doses 75 mg / kg, 150 mg / kg and 300 mg / kg, of the activity of this
enzyme compared to the negative control. Likewise, we note this
significant increase in SOD at (p < 0.01; p < 0.001 and p < 0.01)
respectively at doses 75 mg / kg, 150 mg / kg and 300 mg / kg
compared to the normal witness. Therefore, it should be noted that the
150 mg / kg dose produces more effects. However, a significant
difference was not observed between the control groups.
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Figure 3: Changes in superoxide dismutase (SOD) enzyme activities in the
livers of control, sensitized and treated mice.

Each of these values is expressed as the mean + SEM. The significant
differences: * compared to the negative control (p * < 0.05; p ** <
0.01; p *** <0.001). 8 compared to the normal control (p 6 <0.05; p
00 <0.01; p 666 <0.01).

Effect of the aqueous extract of the leaves of Ximenia americana on
the concentrations of Catalase (CAT) in the livers of asthmatic mice

It emerges from these results that the concentration of hepatic tissue
in catalase (CAT) increased in a dose-dependent manner in the test
groups compared to the negative and normal controls (figure 4). The
150 mg / kg and 300 mg / kg doses acted significantly (P < 0.05 and p
< 0.001) compared to the normal control. Furthermore, the aqueous
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extract only at a dose of 300 mg / kg resulted in a significant increase
(p < 0.001) compared to the negative control.

CAT(umol/min/mg of organ)

Figure 4: Changes in catalase (CAT) enzyme activities in the livers of
control, sensitized and treated mice.

Each of these values is expressed as the mean + SEM. The significant
differences: * compared to the negative control (p * < 0.05; p ** <
0.01; p *** <0.001). 6 compared to the normal control (p 6 < 0.05; p
00 <0.01; p 866 <0.01).

Effect of the aqueous extract of the leaves of Ximenia americana on
the concentrations of Glutathion (GSH) in the livers of asthmatic mice

The results show that the administration of the aqueous extract at 75
mg / kg caused a significant increase (p < 0.05) in the level of GSH
compared to the negative control group in the liver. However, at doses
150 mg / kg and 300 mg / kg, no significant difference was observed
compared to the controls. (Figure 5).
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Figure 5: Changes in glutathione (GSH) enzyme activities in the
livers of control sensitized and treated mice.

Each of these values is expressed as the mean + SEM. The significant
differences: * compared to the negative control (p * < 0.05; p ** <
0.01; p ***<0.001).

Effects of the aqueous extract of the leaves of Ximenia americana on
the histology of the lungs

Histological analysis of the lung tissue revealed in the normal control
normal wall architecture indicating that the interalveolar area is very
thin due to the absence of numerous inflammatory cells. In the
negative control group, pathological changes were observed showing
significant inflammatory infiltration in the lungs with an interalveolar
area filled with exudates. The batches treated with the extract at
different doses and with the reference substance showed a
restructuring of the bronchial wall close to that of the normal control

group.

Figure 6: Histological sections of mouse lungs from the six experimental
batches (x40). (Hematoxiline-eosin staining)

A: normal control; B: positive control; D: negative control; C, E, F:
Test batches treated with extract at different doses. AV: the alveoli;
Cl: inflammatory cells.

DISCUSSION

In this work, the aim was to evaluate the effects of the aqueous extract
of Ximenia americana on the asthma experimentally induced by OVA
in mice. Indeed, during our experiment, we observed a increase in the
relative weight of the lungs of all our test groups. This weight change
is probably due to the immunogenicity of ovalbumin [*3, These results
are in the same direction as those of Mauser et al (2013) who
suggested that provocation with the allergen induces increased plasma
exudation and edemas, therefore swelling of the inflamed organ. In
order to assess the variations in the inflammatory response triggered
by treatment with ovalbumin and to study the therapeutic effect of the
aqueous extract of Ximenia americana, we first examined a few
haematological parameters. Our results allowed us to observe a
significant increase (p < 0.001) in the platelet count in the negative
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control mice compared to the normal group. They have FCERII
receptors whose stimulation by IgE leads to platelet activation with
release of superoxide anions X1, Our results join those of the study by
Vosooghi and his collaborators (2013) who also found an increase in
the number of platelets in sensitized rats. This function is only
effective if its activity is followed by the actions of CAT and GSH,
since the hydrogen peroxide produced by SOD is subsequently
cleaned by the latter ™. This cooperation between antioxidant
enzymes is disturbed by the high release of reactive oxygen and
nitrogen species [¢. This explains the fact that we find, in our present
study, significant increases in the enzymatic activities of GSH, SOD
and CAT in the mice of the test groups, at the level of the tissues
studied. In fact, SOD being a target for the nitration and oxidation of
tyrosine, this could be at the origin of the loss of the function of this
enzyme [2 51 Ovalbumin caused a significant decrease in MDA
content. This decrease was correlated with increased levels of GSH
and activities of CAT and SOD in the lung. In this way, this enzyme
would manage to protect cells against damage generated by foreign
agents such as egg albumin 1,

CONCLUSION

At the end of our work, the objective was to study the effects of
aqueous extract of Ximenia americana on experimentally induced
ovalbumin asthma in mice. This analysis shows that the extract has
anti-inflammatory and antioxidant activity. The aqueous extract of X.
americana improved the altered and obstructed condition of the lungs
by significantly reducing the number of inflammatory cells and the
mucus generated, and, as a result, a marked improvement in the
inflammatory condition of asthma. Thus, the aqueous extract of
Ximenia americana has anti-inflammatory and antioxidant activity
and has definite pharmacological power.

Credit authorship contribution statement

Atsang a kiki gisele, Zramah Mathieu conceived and designed the
experiments and carried out the major part of experiments. Egre
finsia, Takvou Francisand Abouboubakar oumarou Bibi Farouck:
Havested the plant and prepared the extract. Dzeufiet Djomeni Paul
Désiré: Performed histopathological examination. Atsang a kiki
gisele, Zramah Mathieu: Analyzed data and wrote the paper. Takvou
Francis, Egre finsia, Zramah Mathieu, Aboubakar oumarou bibi
Farouck, Dzeufiet Djomeni Paul Désiré: Made provision of reagent
and proof read the paper. All authors read and approved the final
manuscript.

Funding

This work was not financially support.

Conflict of interest statement

The authors declare that they have no conflict of interest to disclose.
Ethical considerations

The study was approved by ethic Committee of the Faculty of
Sciences of the University of Maroua (Ref
N°14/0261/Uma/D/FS/VD-RC), according to the guidelines of
Cameroonian bioethics committee (Reg N.° FWA-IRB00001954).

Disclosure statement

The authors declare that they have no conflict of interest to disclose.

REFERENCES

10.

11.

12.

13.

Beasley R, Semprini A, Mitchell EA. Risk factors for asthma: Is
prevention possible? The Lancet 2015;386:1075-1085.

Comhair SAA, Xu W, Ghosh S, Thunnissen FBJM, Almasan A,
Calhoun WJ, Janocha AJ, Zheng L, Hazen SL , Erzurum SC
Superoxide Dismutase Inactivation in Pathophysiology of
Asthmatic Airway Remodeling and Reactivity. American
Journal of Pathology, 2005:166(3):663-674.

Comhair SA, Erzurum SC. Redox control of asthma: molecular
mechanisms and therapeutic opportunities. Antioxidants & Redox
Signaling, 2010;12(1):93-124.

Devaki M, Nirupama R, Yajurvedi HN. Reduced antioxidant
status for prolonged period due to repeated stress exposure in rat.
Journal of Stress Physiology & Biochemistry, 2011;7(2):139-
147.

Janssen-Heininger Y, Ckless K, Reynaert N, vand V. SOD
inactivation in asthma: bad or no news. Am J Pathol,
2005;166:649-652.

Larsen GL, White CW, Takeda K, Loader JE, Nguyen DD,
Joetham A, Groner Y, Gelfand EW Mice that overexpress Cu/Zn
superoxide dismutase are resistant to allergen-induced changes in
airway control. American Journal of Physiology - Lung Cellular
and Molecular Physiology, 2000;279(2):350-359.

Louis R, Schleich F, Corhay JL, Louis, E L’asthme : une maladie
complexe mettant en jeu facteurs environnementaux et terrain
génétique. Rev Med Liége, 2012;67(5-6):286-291.

Mauser PJ, House H, Jones H, Correll G, Boyce C, Chapman
RW Pharmacological characterization of the late phase reduction
in lung functions and correlations with microvascular leakage
and lung edema in allergen-challenged Brown Norway rats.
Pulmon Pharmaco & Therap. 2013;26(6):677-684.

Nga J. Etude phytochimique et pharmacologique d’Alchornea
cordifolia (Schum. & Thonn.) Mull. Arg. et de Mangifera indica
dans le traitement traditionnel de la maladie hémorroidaire. 2017.
Pacheco Y, Cheria Sammari S, Chabannes B, Gormand F, Aloui
R, Perrin-Fayolle M, Lagarde M Perturbations des metabolismes
lipidique et oxydatif dans les processus inflammatoires immuno-
allergiques. Rev. fr. Allergol.1994;34(2):117-126.

Tanu A, Suresh VSR. Effect of n-propylthiouracil or thyroxine
on arsenic trioxide toxicity in the liver of rat. Journal of trace
Element in Medicine and Biology, 2007;21:194-203.

Vos T. Global, regional, and national incidence, prevalence, and
years lived with disability for 310 diseases and injuries, 1990—
2015: a systematic analysis for the Global Burden of Disease
Study 2015. The Lancet. 2016;388:1545-1602.

Vosooghi S, Mahmoudabady M, Neamati A, Aghababa H.
Preventive effects ofhydroalcoholic extract of saffron on
hematological parameters of experimental asthmatic rats.
Avicenna J Phytomed, 2013;3(3):279-287.

HOW TO CITE THIS ARTICLE

Giséle AAK, Mathieu Z, Farouck AOB, Francis T, Finsia E, Dzeufiet DPD.
Effect of Ximenia americana (Olacaceae) leaves on ovalbumin induced
asthma in mice. J Phytopharmacol 2023; 12(4):230-234. doi:
10.31254/phyt0.2023.12403

Creative Commons (CC) License-

This article is an open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC BY 4.0) license. This license permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited. (http://creativecommons.org/licenses/by/4.0/).



