Adli DEH ez 4l. (2020)
‘@l Notulae Scientia Biologicae 12(2):233-241

DOI:10.15835/nsb12210689

AcademicPres Research Article Notulae Scientia Biologicae

Impact of essential oils of clove Syzygium aromaticum in rats

exposed to stress by nickel

Djallal E. H. ADLI, Karima GRELE, Amine H. BORSALI,
Mostapha BRAHMI*, Wafaa ARABI, Narimane TAIBI,
Miloud SLIMANTI, Khaled KAHLOULA

University of Dr. Moulay Tahar Saida, Faculty of Sciences, Biology Department, Laboratory of Biotoxicology, Pharmacognosy and
Biological Valorization of plants (LBPVBP), Algeria; djillon2006@yahoo.fr; grelkarima@gmail.com; rhizobiologie@yahoo.fr;
brabmi.mustapha@gmail.com (Pcorresponding author); wafaaarabi@yahoo.fr; narimane_bio@yahoo.fr; mslimani20@gmail.com;
bombixc2@yahoo.fr

Abstract

The mechanisms that cause nickel (Ni) toxicity are multiple and potentially affect all cells in the body.
For this purpose, we were interested in the oxidative stress induced by the Ni at the erythrocyte level at a dose
of 2 g/l during the gestation and lactation period in the Wistar rats and the capacity of the clove essential oil,
Syzygium aromaticum, (CEQO) to restore or not this state of stress. Extraction of the CEO by hydro-distillation
allowed us to obtain a CEO with a yield of 10.60% and the characterization of this essential oil by GC-MS
indicates that the major components of this oil are: Eugenol (80.95%), cugenyl acetate (10.48%), -
caryophyllene (7.21%) and a-humulene (0.87%). The antioxidant activity of the CEO made iz vitro showed a
free radical scavenging capacity DPPH with an IC 50 of the order of 25.60 ug/ml. In addition, analysis of the
erythrocyte antioxidant status indicated that Ni significantly increased the enzymatic activities of catalase
(CAT) and superoxide dismutase (SOD) and significantly decreased the enzymatic activity of glutathione
peroxidase (GPx), resulting in dysfunction of the antioxidant defense system. On the other hand, the
administration of CEQO by intraperitoneal (IP) over a period of 21 days to rats previously intoxicated with Ni,
indicates that this CEO contributes significantly in improving defenses against free radical aggression, through
a recovery. At the level of antioxidant enzyme activities by increasing their abilities to eliminate radical
compounds.
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Introduction

Nickel (Ni) is a natural element of the earth’s crust and is widely distributed in our environment;
therefore, it is present in food, water, earth, and even in the air (Bennett, 1984). The increase in the modern
industrial application of this element has raised considerable concern, especially its adverse effects on human
health (He Min-Di ez al., 2011; Obone ez 4/., 2012). (Ni) is a carcinogen responsible for lung cancer in the
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workplace. In animals, it accumulates in the kidneys and induces lesions in the glomeruli and proteinuria. (Ni)
exposure can also affect the immune system, neurological, renal, endocrine and fertility, as well as placental
functions. Studies have shown that Ni leads to lipid peroxidation, which would be related to the production of
hydroxyl radicals. It can thus alter the antioxidant status of the cell (Hfaiedh ez /., 2011; Das et 4/., 2008).

Since ancient times clove (Syzygium aromaticum) has been used as a powerful stimulant of the nervous
system, analgesic, carminative, antispasmodic, hypotensive and potentially neuroprotective (Goetz ez 4/.,2010),
antioxidant and hepatoprotective and immune stimulant (Lee ez 4/., 2001; Shekhar et 4/., 2018; Radiinz et 4/.,
2019).

As a result, our work aims to evaluate the antioxidant effect of the essential oil of Syzyginm aromaticum

plant on chronic nickel poisoning in Wistar rats during the developmental period (gestation and lactation).

Materials and Methods

Extraction and determination of the chemical composition of the essential 0il by GC-MS

Clove essential oil (CEO) was extracted by hydro distillation; 50 g of ground material was put in 500 ml
of distilled water, the whole is brought to the boil for a period of 5 to 6 hours (Adli ez a/., 2014). The qualitative
and quantitative analysis of this essential oil was carried out by Varian Chrompack-CP 3900 gas phase
chromatography by injection of 0.2 ul of extract. The vector gas used is helium (He) with a flow rate of 0.3
ml/min. The column used is a capillary column of type VF5 (stationary phase nature: 5% phenyl-polysinoxane
and 95% methyl), 30 m long and 0.25 mm inside diameter. The thickness of the stationary phase is 0.25 pm;
the programming of the temperature of the initial injection column is 70 °C for 2.50 minutes, and then
proceeds in increments of 15 °C/min at 255 °C for 20 minutes; the detector used for this analysis is of mass
spectrometry type (Saturn 20200), with a temperature of 250 °C. The device is driven by a computer with
appropriate software for this kind of analysis and a NIST database (1A) (Version 2.0) that allows the
identification of compounds.

Antioxidant activity

DPPH radical scavenging activity

DPPH’ (2,2-diphenyl-1-picrylhydrasyl) is generally the most widely used substrate for rapid and direct
evaluation of antioxidant activity due to its stability in free radical form and the simplicity of the analysis. At
room temperature, the DPPH" radical exhibits, in alcoholic solution, an intense violet coloration which
disappears on contact with a proton-donating substance. This discoloration highlights the antioxidant power
of a sample by its ability to trap the free radical and results in a decrease in absorbance at 517 nm.

For the measurement of the activity, a test sample of 1 ml of extract at different concentrations is placed
in the presence of 250 pl of a solution of DPPH * (0,2 mM, prepared in methanol). The mixture is placed for
30 min in the dark to react and the absorbance is measured at 517 nm against a negative control (without
extract) (Prieto ez al., 1999).

The results are expressed as a percentage of inhibition, calculated following the decrease in the intensity
of the coloring of the mixture, according to the formula:

PI = (A control - A extract /A control) x 100.

PI: percent inhibition; A control: negative control absorbance; A extract: absorbance of the extract. The
study of the variation in anti-free radical activity as a function of the concentration of the extracts makes it
possible to determine the concentration which corresponds to 50% inhibition (IC50). A low value of IC50
corresponding to a high efficiency of the extract.

234


https://www.notulaebotanicae.ro/index.php/nbha

Adli DEH ez 4l. (2020). Not Sci Biol 12(2):233-241

Distribution of groups

The experiments are performed on Wistar rats, weighing 200 to 400 g. The rats are grouped in cages
with 2 females and one male. They are placed in a ventilated animal house at a temperature of 21 °C + 1 °C
with artificial lighting that establishes a day/night cycle (day between 7 and 19 h). On the first day of gestation,
females are divided into two lots:

o Lot Ni: consisting of animals receiving nickel sulphate at a rate of 2 g/ 1 in distilled water orally from
the first day of pregnancy until weaning.

(n = 10 male rats) (Kahloula ez 4/., 2009).

o Lot T': consisting of animals receiving distilled water orally without nickel sulphate. (n = 10 male rats).

The poisoning of females begins on the first day of cohabitation with the male rats which is represented
by d 0 and continues during the period of gestation. Newborns are also exposed to Ni until weaning (21 days
after birth). The offspring is subjected to the same conditions of experimentation;

¢ Lot Ni-CEO: 24 hours after weaning the animals are treated with CEO (0.1 ml/kg) (Ni: n = 10) with
one intra-peritoneal injection per day for 21 days.

o Lot T: weaned animals receive distilled water orally and intra-peritoneal injection (IP) of CEO (0.1

ml / kg) daily for 21 days.

Measurement of the activity of antioxidant enzymes

Blood samples were centrifuged at 3000 rev/min for 15 min. The serum was carefully removed and the
remaining base containing the erythrocytes was washed three times with 0.9 g/l saline solution and then lysis
of the cells was performed by adding ice-cold distilled water and incubating for 15 min in the ice. The lysate is
then recovered for the determination of antioxidant enzymes erythrocyte markers of the oxidizing status after
centrifugation at 5000 rev/min for 5 min (Rotruck ez al., 1973).

Activities and levels of erythrocyte antioxidants at the erythrocyte level such as superoxide-dismutase
(SOD), catalase (CAT) and glutathione peroxidase (GPx) were analyzed by the method of Sinha (1972), and
Rotruck ez al. (1973) and Kakkar ez al. (1984).

Expression and statistical analysis of the results

The results are expressed as the mean (M) of the individual values, assigned from the standard error to
the mean (SEM). The comparison of several means is carried out by an analysis of variance (one-way ANOVA)
with the factor intoxication (Ni, T). Repeated measures ANOVA were used for time factor analysis. A

probability p less than 0.05 is considered significant. Statistical analyzes were performed with Sigma Stat
software (SPSS Inc., Chicago, IL, USA).

Results and Discussion

Yield of essential oil and main compounds

The EO of Syzygium aromaticum was obtained after several hydro distillation cycles yield of 7.49%,
which is in disagreement with the work of (Wengiangez a/., 2006) which gave ayield of 11.50%. This difference
in yield can be attributed to several factors, mainly the origin, species, harvesting period, drying time and the
technique used to extract essential oils (Loziene ez 4/., 2005).

The chromatographic analyses of the essential oils of Syzygium aromaticum made it possible to identify
26 compounds which mainly represent approximately 80.95% for Eugenol and 10.48% for eugenyl acetate
7.21% p-caryophyllene. These results corroborate with those of (Chaieb ez /., 2007) which show that eugenol,
acetate-cugenyl and f-caryophyllene are the major components of this oil (Table 1).
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Table 1. Concentration in % and retention time of the different compounds obtained by gas

chromatographic analysis of the essential oil of S. aromaticum

Peak Compound RT° %

1 Eugenyl acetate 89.6 10.48
2 Eugenol 85.3 80.83
3 p- Caryophyllene 53.4 7.21
4 e~-Humulene 57.8 0.87
5 Caryophyllene oxide 76.7 0.08
6 a-Cubebene 43.4 0.02
7 a-Copaene 46.0 0.03
8 Isocaryophyllene 51.6 0.02
9 Aromadendrene 54.2 0.01
10 a-himachallene 58.8 0.02
11 Zonarene 57.0 0.02
12 v-himachallene 58.8 0.01
13 Geremacrend 50.4 0.01
14 f-himachallene 60.9 0.01
15 Isomeric selinadiene 61.2 0.01
16 a-Farnesene 61.9 0.02
17 Geraniol 67.5 0.03
18 Calamenene 67.6 0.01
19 Sesquiterponic epoxide 72.8 0.01
20 Isomeric epoxide 73.9 0.01
21 Caryophyllene oxide 76.7 0.08
22 Methyl cugenol 76.9 0.01
23 Epoxy-6.7 Humulene 79.7 0.01
24 Sesquiterpenol 79.9 0.01
25 Cubenol 80.6 0.01
26 Chavicol 92.7 0.09

Group of constituents (%)

Phenols 80.93

Sesquiterpene hydrocarbons 8.56

Esters 10.48

Terpenic alcohol 0.03

Total identified (%) 100

The antioxidant activity of the essential oil

The antioxidant activity of CEO with respect to the DPPH radical was ecvaluated
spectrophotometrically in function of its reduction by a shift from the violet colour to the yellow colour
measurable at 517 nm. (Figure 1), which indicates a proportional relation between the percentage of reduction
of the free radical and the concentration of EQ in the reaction medium.
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