Egyptian Journal of Agricultural Research

ORIGINAL ARTICLE Egypt. J. Agric. Res., (2020), 98 (2), 338-347

Protective effect of Moringa oleifera and green tea aqueous extract in
combination against beta-cyfluthrin induced mutagenicity in albino rats

Mohamed A. Noaishi

Mammalian Toxicology Department, Central Agricultural Pesticides Lab. (CAPL),
Agricultural Research Center, Ministry of Agriculture, Egypt.

Email: noaishi@gmail.com

" Abstract
E The present work was designed to investigate the mutagenicity effect of beta-cyfluthrin in
‘Z\ bone marrow of male albino rats and the protective role of the combined aqueous extract of
(0] dried leaves of Moringa oleifera (MO) and green tea (GT). Twenty adult male rats were
g divided randomly into 4 groups, each containing five rats per group. The route of
administration was orally gavage for 28 consecutive days. Rats in Group (a) were given
0 distilled water and served as control, rats in Group (b) were given beta-cyfluthrin at a dose of
% 6.75 mg/kg b.wt (1/20 of estimated LD50). Rats in Group (c) were given aqueous extract of
8 (MO+GT) as the only source of drinking fluid, for 28 days. Rats in Group (d) were given the
o same doses of group (b) and enabled continuously to an aqueous of (MO+GT) extract as the
/)] only source of drinking fluid. Animals were sacrificed humanely at the end of study. The
pq: micronucleus and chromosomal aberrations assays were used as mutagenicity tests. The results

showed that beta-cyfluthrin administration alone increased the frequency of micronucleated
polychromatic erythrocytes (MNPCES) and induced several of chromosomal aberrations (CAs)
in bone marrow cells of treated rats compared to control group. While the aqueous extract of
(Mo+GT) in combination against the mutagenic potential of beta-cyfluthrin significantly
decrease the (MNPCEs) and (CAs). In conclusion, this study confirmed the genotoxic
potential of beta-cyfluthrin but also revealed the strong protective effect of aqueous leaves
extract of Moringa oleifera and Green tea in combination as anti-mutagenic agents.

Key Words: Beta-cyfluthrin, rat, chromosomal aberrations, micronucleus assay, Moringa
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Introduction

Synthetic pyrethroid insecticides have been used for last decades to control insect pests
in agriculture and public health sectors for mosquito control, housefly and other household
insects. Pyrethroid insecticides are classified into two types; type | and type Il depend on the
chemical structure and the toxicity (WHO, 2005). Beta-cyfluthrin is a type Il pyrethroid and
one of the most commonly insecticides used in agricultural and household applications.
Cyfluthrin is a first generation of this pyrethroid insecticide while Beta-cyfluthrin is a second
generation and is content of stereoisomers of cyfluthrin. Because of gene-mutation and
resistance induction in some insect-pests, cyfluthrin has been decrease in their own Killing
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power (Chandre et al., 1999). Thus, it was urgent to manufacture second generation of this
pyrethroid, which has more efficacy against insects. Beta-cyfluthrin is two to five times higher
in toxicity to insects than cyfluthrin (EC, 2002). While, cyfluthrin was found to have a weak
genotoxic and cytotoxic effect in in vitro assays, the mammalian test systems or in vivo assays
showed potential genotoxic effects (lla et al., 2008). Likewise, beta-cyfluthrin showed
increased in the potential genotoxic effects in bone marrow cells and hepatic damage in mice
(Verma et al., 2013). Also (Marinowic et al., 2012) found that beta-cyfluthrin had genotoxic
effects in native fish species after a sublethal exposure by using comet assay technique. More
addition, (Mohafrash et al., 2016) reported that sub-chronic exposure to beta-cyfluthrin
induced liver, kidney and testicular damage in male rats. Therefore, people who exposure to
beta-cyfluthrin during occupational exposure or in household application, or indirect exposure
via insecticides residues in air, water and food may be at risk. On the other hand, during the
last decades, there has been a strong evidence proved that dietary consumption of some
vegetables, plant products caused reduction of the harmful effects of different toxicants and
environmental pollutants (Nandi et al., 1997). Moringa oleifera, especially their leaves, were
found to be an excellent source of natural antioxidants, which-contained vitamins, flavonoids,
minerals, and other compounds that are considered to have health beneficial effects (Anwar et
al., 2007) and (Moodley, 2017). Moringa oleifera dried leaves extract were also found to have
strong properties as antimutagenic, anticarcinogenic, anti-inflammatory, and antifungal
activity (Rao et al., 2001) and (Sathya et al., 2010). However, the bitter and herbal taste of
aqueous dried leaf extract of Moringa oleifera is considered non-palatable for many people.
These findings suggest that any good additives to this aqueous solution could improve the
bitter taste and may lead to increase the palatability of drinking the aqueous extract of Moringa
oleifera leaves. Green tea, which became a traditional drink to many people around the world
and have a good taste (Ntila et al., 2019), can be additive to Moringa oleifera aqueous extract
to obtain a good taste of drinking solution. In addition, several previous investigations
demonstrated that green tea (GT) and its main substances have protective effects against a
broad range of environmental or chemical toxins. The preventive and curative effect of its
components was mainly related to their anti-oxidative, scavenging, radical catching, and anti-
apoptotic properties (Rameshrad et al., 2017). Therefore, the present work is designed to
evaluate the capability of beta-cyfluthrin insecticide to induce mutagenic effect in rat bone
marrow cells after 28 days of repeated exposure. At the same time, to evaluate the possible
protective role of aqueous extract of both Morenga olivera and green tea dried leaves in
combination to ameliorate the mutagenic effects of the test insecticide.

MATERIALS AND METHODS
Animals:

Twenty healthy male albino rats (Rattus norvegicus) of Wistar strain weighing 120g + 10%
were used throughout the whole study. The animals obtained from Mammalian and Aquatic
Toxicology department, Central Agricultural Pesticides Lab, Giza., Egypt. Animals were kept
under full hygiene standards, had free access to clean water and have a well-balanced fresh
diet, and were kept under the supervision for one week before the experimental work began.



340 Egypt J. Agric. Res., (2020), 98 (2), 338-347

The animals were housed in all groups of five rats per cage. Procedures for animals and their
care were carried out in accordance with the ethical guidelines for laboratory animals of
Mammalian and Aquatic Toxicology Department.

Insecticide (Beta-Cyfluthrin):

The test insecticide used in this study was a commercial insecticide with active ingredients of
beta-cyfluthrin ~ 10%, (the IUPAC name (RS)-a-cyano-4-fluoro-3-phenoxybenzyl
(1RS,3RS;1RS,3SR)-3-(2,2-dichlorovinyl)-,2-dimethylcyclo-propane-carboxylate).

The formulation was supplied as suspension concentrate (SC). The test substance was prepared
in sterile distilled water. The dose was selected based on preliminary study, which had been
performed to determine the LD50 of beta-cyfluthrin formulation.

Preparation of M. oleifera and green tea aqueous extract:

Moringa oleifera and green tea dried leaves were obtained from local distributor, in
Agriculture Research Center, Giza, Egypt. The mixture of aqueous extract of M. oleifera and
green tea was prepared by soaking 10 g of each M. oleifera and green tea dried leaves to be in
total 20 g in 1 L of boiling distilled water. The temperature did not increase above 90 °C, for 5
min to obtain the decoction of dried leaves. The technique described early by (Maity et al.,
1998), and later adopted by (EI-Beshbishy, 2005).The solution was filtered to obtain the final
2% (w/v) M. oleifera and green tea aqueous extract. This solution was substituted in the place
of water as the only source of drinking fluid.

Experimental design:

Rats were randomly divided into four groups each containing 5 animals per cage. The route of
administration of the study was orally gavage for 28 consecutive days. Rats in Group (a) kept
as control and were given distilled water (1 ml/rat) as reference daily dose and allowed
freshwater ad libitum. Rats in Group (b) were given beta-cyfluthrin at a dose of 6.75 mg/kg
b.wt. daily which equivalent to 1/20 of estimated LD50 (data not shown) and allowed fresh
water at ad libitum. Rats in Group (c) were given aqueous extract of M. oleifera and green tea
dried leaves (MO+GT) as the only source of fluid for drinking solution for 28 days. Rats in
Group (d) were given the same doses of group (b) and enabled continuously to an aqueous of
(MO+GT) extract as the only source of drinking solution. During the experimental duration,
body weights were recorded, and the administrated doses modulated according to weekly body
weight gain.

Mutagenicity assays:

Cytogenetic assays are carried out routinely to determine the mutagenic ability of test
chemicals. The micronucleus test (MNSs) in bone marrow cells serves as an important endpoint
to detect the genetic damage by chemicals in the cells of the organisms. In addition, the
identification of chromosomal damage provides a method for checking the genotoxic effects of
chemical substances. At the end of the experiment, all rats were humanely killed under light
ether anesthesia. Both femurs were excised out and, the bone marrow cells were collected
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from both femurs for mutagenicity assays. The frequency of micronucleated polychromatic
erythrocytes (PCESs) in bone marrow preparations were scored and analyzed according to the
protocol described by (Krishna & Hayashi, 2000). The technique of rat chromosome
aberrations in bone marrow was conducted using a procedure defined earlier by (Adler, 1984)
with some modifications was suggested by (Noaishi et al., 2013).

Statistical analysis

The statistical analysis was done by using SigmaPlot statistics software, Ver.11. One-way
ANOVA analysis followed by Duncan’s test was used. The differences were statistically
significant at p<0.05. All data were expressed as Mean * Standard Error (SE).

Results and Discussion

The obtained data in Tablel show that the test insecticide beta-cyfluthrin induced a potential
genotoxicity effect in the bone marrow of treated rats, after repeated administration (6.75
mg/kg, 28 days) by the significant increase in the total number of micronucleated
polychromatic erythrocytes (PCEs) in comparison with the control group. In all treatment
groups the frequencies of polychromatic erythrocytes (PCEs) which having one micronucleus
(MN) and two micronuclei (MNs) were more than those having three micronuclei, when
compared to control group. On the other hand, the protective effect of the combined uptake of
MO+GT extract as the only source of drinking fluid decrease the PCEs with (MNs) than those
scored in control group. More addition the group administrated beta-cyfluthrin as the same in
group (b) and uptake of MO+GT extract as the only source of drinking fluid did not scored
significant increase of the (MNs) in this treatment group. Likewise, the results of chromosome
aberrations in table2 show that repeated administration of beta-cyfluthrin induced significant
increase in the total number of aberrant cells. It is also evident that repeated administration
with beta-cyfluthrin caused an increase in the frequencies of chromatid gaps(tg), chromatid
break(tb), end to end association(E-E), and chromosomes translocation(C-T). However, it is
obvious that the concomitant administration of beta-cyfluthrin with the combination of
MO+GT extract significantly decreased the total number of aberrant cells in comparison with
the control group. Moreover, the individual administration of MO+GT extract alone as the
only source of drinking fluid had the strong anti-mutagenic effect by reducing the frequency of
chromosome aberrations than that recorded in control group. The photographs of rat’s bone
marrow, showing some types of micronucleated polychromatic erythrocytes (MNPCEs) and
some types of chromosome aberrations (CAs) illustrated in figure (1).
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Table 1: The numbers of micronuclei frequency in rats bone marrow cells after
treatments groups

No. of micronuclei in the Total No. of
Treatments PCEs n;g;zgrg:z:ﬁg Mean £ S.E
1 2 23 erythrocytes (PCEs)
Control group 14 4 2 18 4.40+0.75
beta-cyfluthrin
group 57 29 11 97 19.40™" +2.82
(1/20 LD50)
(MO+GT) 12 4 1 17 3.40 + 0.68
group
beta-cyfluthrin
group + +
(MO+GT) 24 13 3 40 8.00+0.71
group

Values are from five rats in each group and the last column represent mean * S.E. of
micronuclei per 1000 PCEs;  “Significant at p < 0.001

Table 2: Chromosomal aberrations induced in rats bone marrow cells after treatments

Types of structural aberrations ) Total
Numerical  gperrant
Treatments aberration  cells/ 250 Mean + S.E.
tg th E-E C-T (polyploidy) scored
metaphases
Control group 4 0 0 0 3 7 1.40 + 0.40
Beta-Cyfluthrin
group 11 7 7 6 11 42 8.40™" +0.68
(1/20 LD50)
(MO+GT) group 3 0 0 0 1 4 0.80 + 0.37
Beta-Cyfluthrin
group + 4 1 4 1 4 14 2.80 £ 0.37

(MO+GT)

Values are from 5 rats in each group and the last column represent mean = S.E. of aberrant
cells per 250 spread metaphases/treatment,  *** Significant at p < 0.001; tg, chromatid gap;
tb, chromatid break; E-E, end to end association; C-T, chromosomes translocation.
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Fig (1) Light micrographs of rats bone marrow, showing (a)
polychromatic erythrocytes (PCEs) with one micronucleus; (b) with
four micronuclei in PCEs; (c) metaphase with end to end association
(E-E); and (d) polyploidy(>4n).

In the evaluation of the adverse effects of toxic chemicals, the identification of oral acute
toxicity is the first stage that offers knowledge on toxicity hazards expected from short-term
exposure. The oral LD50 of the beta-cyfluthrin formulation tested here was estimated in the
previous work to be 135 mg/kg b.wt in male albino rats (data not shown). Concerning the
mutagenic effects of beta-cyfluthrin, the present study clearly indicated a significant induction
of micronucleated polychromatic erythrocytes (PCEs) and a significant increase in the
frequency of structural chromosome aberrations in the bone marrow cells of treated rats, which
indicated the potential mutagenic effect of this insecticide. These results of the mutagenic
study is complementary with (lla et al., 2008) who reported that cyfluthrin showed cytotoxic
effect in cultured human peripheral blood lymphocytes after 24-h of exposure while induced
genotoxic effects after 48-h of cyfluthrin exposure. Recently, (Saleh et al., 2020) found the
subchronic exposure (90 days) of beta-cyfluthrin with high and low doses (4.8 and 2.88 mg/kg
b.wt) respectively on male albino rats, only the high dose induced mutagenic effect by a
significant increase of micronuclei frequency in the normochromatic erythrocytes (NCEs) and
also significant induction of oxidative stress. More addition, (Sadowska-Woda et al., 2010)
studied an in vitro treatment of beta-cyfluthrin in human erythrocytes culture that resulted in
induction of lipid peroxidation and significant changes in the antioxidant system. This finding
about oxidative stress was confirmed before and supporting that reactive oxygen species
(ROS) may be related to the adverse effects of beta-cyfluthrin. In this sense, beta-cyfluthrin
exposure can stimulate the production of ROS and induces oxidative damage to essential cell
components, and may be leading to DNA damage, which observed in many species. In
contrast, our results not in harmony with the report (EC, 2002) that beta-cyfluthrin was not
clastogenic or genotoxic in a series of in vitro and in vivo tests. To explain these inconsistent
results, there are many factors may lead to these differences- Such as different sources of test
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substance, different purity, doses and times of treatment, manufacturing process and especially
the cis:trans ratio of the pyrethroids. In addition, different strains and sub-strains of
experimental animals must be taken into consideration (Assayed et al., 2010). On the other
hand, this study demonstrates that the uptake of aqueous leaves extract of Moringa oleifera and
Green tea in combination as the only source of drinking fluid had the strong ability to reduce
the mutagenic effect of beta-cyfluthrin, as indicated by significant reduction in PCEs with
(MNs) and structural chromosome aberrations(CAs) in bone marrow cells. The present results
are consistent with (Rao et al., 2001) who observed the animals pre-treated with Moringa
oleifera leave extract, and then exposed to radiation, the percentages of micronuclei and
chromosome aberrations were significantly reduced. In addition, the current results are also in
line with those recorded previously by (Aboelhassan et al., 2018) who confirmed the strong
protective effect of Moringa oleifera leaf extract against AflatoxinB1l induced genetic
alterations, and histological changes in liver and kidney of rats. More addition, (Farag et al.,
2018) suggested that ethanol extract of Moringa oleifera leaves contains therapeutic and
protective agents that reduced the genotoxicity induced by AflatoxinB1 in rats. Moreover,
(Radwan et al., 2015) confirmed the protective and therapeutic role of Moringa oleifera leaf
extract on Carbon tetrachloride (CCL4) compound which has been used in animal model to
induce liver damage similar that happen by viral hepatitis in human patients. Recently, (Adeyi
et al., 2020) has shown that ethyl alcohol leaves extract of Moringa oleifera has antivenom
properties by healing some syndromes induced by black copra venom that finding show the
extract of Moringa oleifera can be used to treat snakebites as a first aid medication or in
conjunction with antivenom. The protective effect of the Moringa oleifera leaves extracts may
be due to its excellent source of natural antioxidants, including vitamins, essential amino acids
containing sulphur e.g. cysteine and methionine, flavonoids, minerals, kaempferol, sterols and
other compounds considered to contain antioxidants and anti-inflammatory agents. The
presence of its antioxidant and scavenging properties of these compounds may be a potential
explanation for the protective effect of these natural products. In addition, antioxidants provide
anti-mutagenic protection by scavenging reactive oxidative species (ROS) that lead to damage
DNA (Sathya et al., 2010). Likewise, green tea and its main components have antioxidant and
defensive properties against a wide variety of chemical toxins (Rameshrad et al., 2017)
demonstrated that protective effects of green tea and its constituents were mainly attributed to
their potent anti-oxidative, scavenging free radicals, chelating, anti-apoptosis and controlling
inflammatory responses. Moreover, (Liu et al., 2017) assessed the potential safety of lipid
soluble tea polyphenols (LSTP) from green tea extract to induce genotoxicity in mice. The
results after LSTP feeding for 90 and 30 days in rats confirmed the efficacy of this substance
for human dietary intake. In addition, in previous reports (Fujii et al., 2008) supported the
safety of oral administration of green tea extract. Since it contains a higher concentration of
phenolic monomers, ,oligomers, and a lifelong favourable source of polyphenols. Thus, the
bioavailability of these polyphenols is essential, with the possibility of increased beneficial
health effects. Therefore, it can be concluded from our results that Moringa oleifera and green
tea in combination is consider stronger anti-mutagenic agent that has a preventive effect
against ROS and consequently decrease DNA damage. These useful effects of these
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combination (MO+ GT) extract could be considered as a source of natural phytochemicals that
conserve and ameliorate our health against any adverse effect of pollutants.
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