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Abstract

The present investigation was carried out to evaluate ameliorating potential of extracts of Anthocephalus
cadamba (Kadamba), Brassica juncea (Mustard) and Pithecellobium dulce (Jungle jalebi) against general
toxicity induced by sub-acute exposure of Fipronil in rats. Fipronil is a new generation insecticide of
phenylpyrazole group used for pest management in agriculture practices. The ameliorative effect of
Anthocephalus cadamba (300 mg/kg B.w.), Brassica juncea (300 mg/kg B.w.) and Pithecellobium dulce
(300 mg/kg B.w.) were seen against Fipronil (10 mg/kg B.w.). The main clinical signs observed due to
toxicity of Fipronil were anorexia, dizziness, abnormal gait, lethargy, weakness and aggressive
behaviour. Sub-acute intoxication caused decrease in body weight both absolute and relative body weight
which was significantly ameliorated by extracts of Kadamba, Mustard and Jungle jalebi. A significant
increase in absolute and relative weight of liver, kidney and lung except spleen due to fipronil was
significantly restored by Kadamba, Mustard and Jungle jalebi extracts. It can be concluded that Kadamba
(@300 mg/kg B.w.), Mustard (@300 mg/kg B.w.) and Jungle jalebi (@300 mg/kg B.w.) extracts has
potential to ameliorate toxicity caused by Fipronil (@10 mg/kg B.w.) induced sub-acute toxicity in rats
and fruits extract of Jungle jalebi (@300 mg/kg B.w.) has greater ameliorating potential in comparison to
Kadamba and Mustard.
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1. Introduction

Pesticides assumed significance in modern agricultural practices by preventing pre-harvest and
post-harvest losses. A lot of new chemical insecticides are appearing on the market now a day.
Examples of such insecticides are: phenylpyrazoles, pyrethroids of 4" generation, avermectins,
diamides and spinosyns etc. Phenylpyrazoles and neonicotinoids accounted for one-third of the
global insecticide market in 2010 71, Fipronil is a phenylpyrazole insecticide that acts on -
aminobutyric acid (GABA) receptors 21, It is quite dangerous to rats (LDso 97 mg/kg B.w.)
and mice (LDso 95 mg/kg B.w.). At sufficiently high dosages, fipronil leads to excessive
neural excitation, paralysis, and death 22 371, With respect to pesticides there is great concern
regarding the effects of neurotoxic systemic pesticides, in particular neonicotinoids and
fipronil 3132,

Plant materials are composed of a vast array of bio-active principles which are responsible for
the therapeutic activities of medicinal plants and provide unlimited opportunities for new drug
leads because of their unmatched availability and chemical diversity [9. Anthocephalus
cadamba is used in the treatment of various diseases. It primarily consists of indole alkaloids,
terpenoids, sapogenins, saponins, terpenes, steroids, fats and reducing sugars [ 22 34 42]
Brassica juncea is one such economically important plant well known in India for centuries
for its nutritive and medicinal values [?°1. Secondary metabolites of Brassica juncea together
with glucosinolates, numerous polyphenolics, often considered to be its major therapy relevant
bioactive components [* 11, Pithecellobium dulce Benth, a most versatile medicinal plant, has
attracted a worldwide prominence in recent years. Its fruit pericarp contain anthocyanin,
flavanoids and as a major source of polyphenol antioxidants. Anthocyanin and phenolic

content indicated free radical scavenging activity of Pithecellobium dulce between fruit pods
[35]
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This study were conducted to study the general toxicity
parameters induced by sub-acute exposure of Fipronil in rats
and to evaluate the extracts of Anthocephalus cadamba,
Brassica junceaand Pithecellobium dulce against general
toxicity induced by sub-acute exposure of Fipronil in rats.

2. Material and Methods

2.1 Experimental animals

The study was conducted in adult male and female Wistar rats
weighing 100-250 g procured from Birds Park Meerut Cantt.
U.P. (India). The animals were maintained under standard
management conditions and provided feed and water ad
libitum. Before the start of the experiment, animals were kept
in laboratory conditions for a period of 7 days for
acclimatization. The prior approval of the institutional animal
ethics committee was obtained for the use of animals in this
study.

2.2 Collection of Plant material and Authentication

All required plant material such as leaves of Anthocephalus
cadamba, seeds of Brassica juncea and pods/fruits of
Pithecellobium dulce were procured from farms and were
authenticated from Department of Horticulture, Maharana
Pratap University of Agriculture Technology, Udaipur
(Rajasthan).

2.3 Extraction of plants

Plant materials were cleaned to remove dirt and extraneous
matter dried afterwards in the shade and cleaned materials
were grinded by the use of a blender in order to get a
pulverized powder form. Then powdered materials were
macerated for seven days by using their proper solvent. After
the seven days, ethanol extract was filtered with Whattman
filter paper no. 1, and the filtrate was allowed to evaporate by
a rotatory vacuum evaporator.

2.4 Experimental design

48 rats were randomly divided into eight groups (6
rats/group). The test dose of Fipronil was selected on the basis
of its oral LDs. Oral LDsg of technical grade Fipronil in rat
has been reported to be 97 mg/kg B.w. 3. Accordingly, a test
dose of Fipronil in the 28 day sub-acute toxicity study was 10
mg/kg. The extracts of leaves of Kadamba, the extract of
seeds of Mustard and the extract of fruits of Jungle jalebi
were given at the same dose rate of 300 mg/kg [*2 35381 y oral
gavage for consecutive 28 days. Corn oil was used as a
vehicle for Fipronil while the plant extracts were dissolved in
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distilled water. Each dose was adjusted as per body weight of
each rat by adjusting the gavage volume (10ml/kg). Fipronil
and plants extract doses were prepared on seven (7) days.

2.5 Toxicity Parameters

2.5.1 Clinical signs/symptoms

Rats of all groups were closely observed twice a day
throughout the period of experiment for clinical signs and
mortality.

2.5.2 Body Weight and organ weight

Body weight of each rat was recorded on day O and at an
interval of one week till the completion of the experiment.
Organ weight was represented as absolute organ weight and
relative organ weight. Relative organ weight was calculated
as mentioned below.

Relative organ weight = Organ weight (g)/Body weight (g)

2.5.3 Statistical analysis

Statistical differences between respective means for various
parameters were evaluated by using Microsoft Excel and
SPSS statistic software. Comparisons among the treatment
groups were made by using one way Annova with Duncan
multiple comparisons as a post hoc test. All p values <0.05
were considered to be statistically significant.

3. Results

3.1 Clinical signs and symptoms

Treatment of rats with Fipronil over a period of 28 days did
not show any mortality. Body coat was roughened and feed
intake was reduced in Fipronil treated group in comparison to
control group. Rats in the group treated with Fipronil,
exhibited anorexia, dizziness, abnormal gait, lethargy,
weakness and aggressive behaviour during last two weeks of
treatments. All the other groups exhibited normal activities
and behaviour during the experimental period.

3.2 Body weight

The body weights recorded at weekly time intervals. The rate
of body weight gain were significantly (p<0.05) affected by
Fipronil alone and in combination with Kadamba, Mustard
and Jungle jalebi respectively. The average body weight of
Fipronil treated rats was significantly less (p<0.05) on 2
week onwards as compared to all other groups viz. group I,
I, 1V, V, VI, VIl and VIII. Body weight gain of rats in plant
control groups (VI, VII, VII) were increased during
experiment period.
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Fig 1: Effects of extracts of Kadamba, Mustard and Jungle jalebi on weekly recorded body weights (g) against toxicity induced by sub-acute
exposure of Fipronil in albino rats (Mean +S.E.)
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Table 1: Effects of extracts of Kadamba, Mustard and Jungle jalebi on weekly recorded body weights (g) against toxicity induced by sub-acute
exposure of Fipronil in albino rats

Groups Treatment ot day 15t week 2n week 3rd Week 4" week
l. Control 119.332+ 6.84 | 128.502+ 6.85 | 138.332°+6.71 | 149.17%+ 6.43 | 159.832+ 6.73
1. Fipronil 115332+ 6.21 | 122.00°+6.24 | 127.67°+ 6.41 | 133.17°+6.65 | 137.67°+6.90
1. Fipronil+ Kadamba 122332+ 4.74 | 130.83°+4.74 | 139.33%P+ 4,62 | 148.00%+47 | 156.332+ 4.88
V. Fipronil + Mustard 123.332+4.58 | 131.332+4.66 | 139.00%°+ 4.82 | 146.172°+ 4,92 | 152.83%+ 4,95
V. Fipronil +Jungle jalebi | 120.672+4.13 | 128.832+ 4.30 | 138.83%+ 4.11 | 149.33%+ 4.07 | 159.672+ 4.01
VI. Kadamba 124172+ 6.71 | 133.52+6.45 | 145.17%+6.59 | 157.67°+6.72 | 168.83*+ 6.85
VII. Mustard 120.332+ 5,54 | 130.008+5.54 | 140.673+ 5,57 | 152.502+5.35 | 163.002+ 5.20
VIII Jungle jalebi 124.172+4.68 | 134.67%+4.63 146.332+4.54 158.332+4.48 170.52+4.40

Values are Mean + S.E; n=6; Values bearing common superscripts within a column do not differ significantly (p<0.05)

3.3 Effect on absolute weight gain (g) and per cent weight gain

Table 2: Effects of extracts of Kadamba, Mustard and Jungle jalebi on the absolute weight gain (g) and per cent body weight gain (%) against
toxicity induced by sub-acute exposure of Fipronil in albino rats

Groups Treatment Initial B.w. (g) | Final B. w. (g) | Absolute B. w. gain (g) | Per cent B.w. gain (%)

l. Control 119.33%+ 76.84 | 159.83*+ 6.73 40.50% + 0.50 34.522+ 2.09

1. Fipronil 115.33*+6.21 | 137.67°+6.90 22.339+1.17 19.499+0.99
1. Fipronil+ Kadamba 122.332+4.74 | 156.33*+4.88 34.00%+ 0.97 28.00°+ 1.41
V. Fipronil + Mustard 123.33*+4.58 | 152.83% + 4.95 29.507+ 0.96 24.06% + 1.07
V. Fipronil + Jungle jalebi | 120.67°+4.13 | 159.67%+ 4.01 39.009+0.63 32.55% + 1.48
VI. Kadamba 124178+ 6.71 | 168.50°+ 7.09 44.33%+ 0.95 36.158+ 1.79
VII. Mustard 120.332+5.54 | 163.00%+ 5.20 42,67+ 1.02 35.88°+2.10
VIIL. Jungle jalebi 124172+ 4.68 | 170.50°+ 4.40 46.33°+ 0.80 37.39°+ 1.85

Values are Mean + S.E; n=6; Values bearing common superscripts within a column do not differ significantly (p<0.05)

Absolute and per cent body weight gain were significantly
(p<0.05) lower in group Il as compared to control group.
While in the group IlI, IV and V, it was significantly (p<0.05)
higher as compared to group Il but significantly lower than
control. Absolute body weight gain and per cent weight gain
were increased in group Ill, IV and V. It was observed that

there was much better restoration of body weight in group V
as compared to group Il and IV. On the other hand,
significant (p<0.05) difference in absolute body weight gain
were observed among the group VI, VIl and VIII as compared
to control group while there was no significant difference in
per cent body weight gain.
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Fig 2: Effects of extracts of Kadamba, Mustard and Jungle jalebi on absolute weight gain (g) against toxicity induced by sub-acute exposure of
Fipronil in albino rats (Mean +S.E.)
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Fig 3: Effects of extracts of Kadamba, Mustard and Jungle jalebi on per cent weight gain (%) against toxicity induced by sub-acute exposure of

3.3 Effect on absolute organ weight

Table 3: Effects of extracts of Kadamba, Mustard and Jungle jalebi on absolute organ weight (g) against toxicity induced by sub-acute exposure

http://www.thepharmajournal.com
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of Fipronil in albino rats

Groups Treatment Liver Kidney Spleen Brain Heart Lung

| Control 3.47¢+ 0.05 0.487+0.02 | 0.44%+0.02 | 0.822+0.03 | 0.522+0.02 | 0.719+0.04

1] Fipronil 4382+0.11 | 0.852+0.03 | 0.179+0.02 | 0.872+0.04 | 0.522+0.03 | 0.922+ 0.04

11 Fipronil + Kadamba 3.97°¢+0.06 | 0.69°+0.02 | 0.30°+0.02 | 0.892+0.04 | 0.562+ 0.03 | 0.85%+0.02
v Fipronil + Mustard 4.06°+0.05 | 0.63%+0.04 | 0.27°+0.02 | 0.892+0.03 | 0.53*+0.02 | 0.86% +0.02
\Y Fipronil + Jungle jalebi | 3.83%+0.02 | 0.72°+0.02 | 0.38°+0.02 | 0.88%+0.02 | 0.54*+0.01 | 0.82°+0.01
VI Kadamba 3.75¢+0.04 | 0.59% +0.02 | 0.44%+0.03 | 0.882+0.03 | 0.572+0.02 | 0.76%+0.02
VII Mustard 3.799+0.03 | 0.55°F+0.02 | 0.40°+0.03 | 0.872+0.02 | 0.56+0.01 | 0.79°%+0.01
Vil Jungle jalebi 3.739+0.05 | 0.56%"+0.02 | 0.478+0.02 | 0.892+0.02 | 0.56+0.03 | 0.77°+0.02

Values are Mean + S.E; n=6; Values bearing common superscripts within a column do not differ significantly (p<0.05)

Statistically significant (p<0.05) increase in liver weight was
observed in group II, I1l, IV and V as compared to the control
group. In Group III, 1V and V liver weight was significantly
(p<0.05) reduced as compared to the group Il. Liver weight in
group VI, VII and VIII was comparable to control group. The
absolute weight of kidney was significantly (p<0.05) higher in
group 11, 111, 1V, V as compared to the control group, while in
group III, 1V and V the kidney weight was significantly
(p<0.05) lower as compared to the group Il. It was slightly
increased in groups VI, VII and VIII as compare to control
group. A statistically significant (p<0.05) decrease in
absolute spleen weight was observed in groups Il, 11, IV and
V as compared to control group, while in group I, IV and V
increase was significant (p<0.05) as compared to the group II.
Spleen weight was slightly increased in group VIII and
slightly decreased in group VI as compared to control group.
There was no significant change in group VI as compared to
control group. No significant change in absolute weight of
brain and heart was observed in all the groups. The absolute
weight of lungs was also found to be significantly (p<0.05)
higher in different treatment groups as compared to control
group, while it was non significantly lower in treatment group
Il and IV and it was significantly lower in treatment group V
as compare to group Il. The relative weight of lung in groups
VI, VII and VIII were comparable to control group.

3.4 Effect on relative organ weight

3.4.1 Liver: The relative weight of liver was significantly
(p<0.05) higher in groups II, Ill, IV and V as compared to
control group. While in groups IlI, 1V and V liver weights
was significantly  (p<0.05) decreased and towards
amelioration in comparison to group Il. In plant control
groups there was no significant difference observed in liver
weight.

3.4.2 Kidney: The relative weight of Kidney was
significantly (p<0.05) higher in groups II, I, IV and V as
compared to control group. While in groups IlI, IV and V

Kidney weights was significantly (p<0.05) decreased and
towards amelioration in comparison to group Il while kidney
weight was slightly increased in groups VI, VII and VIII.
Fipronil treatment significantly increased the relative kidney
weight in comparison to control.

3.4.3 Brain and Lung: The relative weight of brain and lung
were significantly (p<0.05) higher in groups 11, 111, IV and V
as compared to control group, while in groups IlI, IV and V
brain and lung weights were significantly (p<0.05) lower as
compared to group Il. On the other hand, no significant
change was determined among the group I, IV and V in
brain and lung weight
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3.4.4 Spleen: The relative weight of the spleen was
significantly (p<0.05) decreased in group Il as compared to

http://www.thepharmajournal.com

significant (p<0.05) increase in spleen weight as compared to
group II. In groups VI, VII and VIII spleen weight were

control group, while in group Ill, IV and V there was comparable to control.
Table 4: Effects of extracts of Kadamba, Mustard and Jungle jalebi on relative organ weight (g/100 g B.w.) by sub acute exposure of Fipronil in
albino rats
Groups Treatment Liver Kidney Spleen Brain Lung

| Control 2.18%+ 0.06 0.307 + 0.00 0.278+0.00 0.487+ 0.02 0.447+ 0.01

I Fipronil 3.208+0.08 0.622 £ 0.01 0.118+0.01 0.632+ 0.01 0.692+ 0.02

1l Fipronil + Kadamba 2.54 + 0.04 0.43° +0.00 0.199+0.01 0.56 + 0.01 0.54¢+ 0.01

v Fipronil + Mustard 2.66°+ 0.06 0.41°+0.01 0.179+ 0.01 0.58"+ 0.00 0.56°+0.01

\Y/ Fipronil + Jungle jalebi 2.40%+ 0.05 0.45° + 0.00 0.23¢+0.01 0.55% + 0.00 0.52¢9+ 0.01

VI Kadamba 2.24%+ 0,07 0.349+0.01 0.26%+ 0.01 0.52¢+0.01 0.49%+0.01

VIl Mustard 2.33%+0.05 0.33% + 0.00 0.258+0.01 0.539¢+0.00 0.519+0.01

VIl Jungle jalebi 2.19¢+0.03 0.32¢+0.01 0.272+0.00 0.52¢+ 0.00 0.47¢+0.01

Values are Mean + S.E; n=6; Values bearing common superscripts within a column do not differ significantly (p<0.05)

4. Discussion

4.1 Clinical signs

In the present study rats with sub-acute exposure of Fipronil
did not show any mortality, but signs of toxicity were
exhibited viz anorexia, dizziness, abnormal gait, lethargy,
weakness and aggressive behaviour. It may be due to
impaired permeability of blood vessels and less absorption of
nutrients from intestine under the effect of drug leading to
dizziness, weakness and lethargy . Fipronil led to decrease
in food consumption and body weight 4. Common clinical
signs of Fipronil toxicity are of CNS hyper excitability
including tremors, convulsions, seizures and death 114 17201,

4.2 Body weight

The weight gain in animals serves as index of growth rate (%,
A significant reduction in both absolute (g) and per cent body
weight gain was observed in the present study in the rats
treated with Fipronil alone in 28 days exposure. Significant
decrease in body weight may be due to the oxidative stress
and neurotoxicity of Fipronil. Similar findings have been
reported by Mossa et al. 1. Where, there was a slight
decrease in the body weight after 45 days of treatment.
Significant decrease in body weight gain was also reported by
Gupta et al. [, WHO 181 suggested some signs of maternal
toxicity (decreased body weight gain, decreased food
consumption and reduced efficiency of food use) in rabbits
treated with Fipronil by gavage at doses of 0, 0.1, 0.2,0.50r 1
mg/kg body weight per day. WHO [ also reported a
subacute toxicity study, in which Fipronil was administered in
gelatin capsules to dogs for 13 weeks at doses of 0, 0.5, 2 or
10mg/kg body weight per day. Inappetence and decreased
body weight gain and food consumption were noted in
females at 2 and 10 mg/kg body weight per day.

Kadamba, Mustard and Jungle jalebi co-treated with Fipronil
significantly increased the weight gain of rats in 28 days trial.
In the present work treatment with Kadamba showed
protective effects which were in agreement with Alam et al. B
reports where extract of Anthocephalus cadamba prevented
the weight loss in alloxan-induced diabetic rats. Significant
improvement in weight gain was observed by methanolic
extract of Anthocephalus cadamba as compared to diabetic
rats [, Treatment with extract of Anthocephalus cadamba
resulted in an improvement in the body weight as comapred to
toxic groups which may be due to its protective effect in
controlling muscle wasting.

Likewise, Mustard also helps to prevent body weight loss by
its capability of affording protection against depression and
body weight loss [*l1. Brassica juncea treated mice showed

significant weight gain [°. Extract of Jungle jalebi also
produced a significant increase in body weight gain and
indicated its beneficial effects by controlling muscle wasting.
Similar findings were reported by Pradeepa et al. 31 where,
the body weight of rats was significantly increased in STZ-
induced diabetic rats.

4.3 Relative Organ Weight

In toxicological studies, relative organ weights are important
criteria for evaluation of organ toxicity [ %31, Generally in
subacute toxicity studies relative weight of affected organ
increases.

4.3.1 Liver: Liver is the major organ responsible for the
metabolism of drugs and toxic chemicals, thus it is the
primary target organ for nearly all toxic chemicals. A
statistically significant increase was observed in relative
weight of liver in Fipronil treated groups. The results were in
accordance with Silva and Koshlukova 1, the observation of
increased liver weight was reported at 0.13 mg/kg B.w. day
Fipronil dose. Fipronil exposure to rats resulted in a
significant elevation in relative liver weights %1, Which could
be attributed to reduction in body weight gain of experimental
animals 7 21 In another study, Swelam et al. ® also
reported that Fipronil treatment induced significant increase
in relative liver weight.

In the present study, Kadamba, co-treatment significantly
decreased the relative liver weight as compared to Fipronil
group. The findings corroborates with Acharyya et al. [
where a similar hepatoprotective result of A. cadamba extract
was observed in rats after induction of diabetes with alloxan.
Likewise, Mustard co-treatment also lowered the liver weight
significantly as compared to Fipronil treated animals. The
findings are in agreement with Agnel et al. ! who evaluated
the hepatoprotective activity of aqueous extract of Mustard
seeds against CCL4 induced hepatic damage in albino rats. It
has also been reported that ethanolic extract of Brassica
oleracea showed hepatoprotective activity against simvastatin
induced hepatotoxicity . It may be suggested that the
presence of terpenoids and flavonoids are the possible reasons
for hepatoprotective activity of Mustard.

Similarly, Co-treatment with Jungle jalebi extract also had a
restorative effect on liver. The findings were in accordance
with Manna et al. [ where, CCL,4 induced toxicity reduced
relative liver weight and was ameliorated by aqueous extract
of Pithecellobiumdulce. This observable effect may be due to
the presence of flavinoids, saponins, phenolics and steroids in
plant extract.
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4.3.2 Kidney: Fipronil treatment significantly increased the
relative kidney weight in comparison to control. The findings
are in agreement with the study of Mossa et al., 1 and
Swelam et al. % where a significant elevation in relative
weight of kidney was observed after exposure to Fipronil.

Kadamba, Mustard and Jungle jalebi co-treatment lowered the
relative kidney weight in the present study as compared to
Fipronil treatment group. The results are in accordance with
Acharyya et al. @ where the nephroprotective effect of
Kadamba was observed in alloxan induced diabetic rats.
Decrease in relative kidney weight after treatment with these
plant extracts, shows their renoprotective nature. This is
possibly due to the anti-oxidant potential of these plants.

4.3.3 Brain and Lung: In the present study, significant
increase in the relative weight of brain and lung was
decreased, indicating the toxic nature of Fipronil. Kadamba,
Mustard and Jungle jalebi co-treatment lowered the relative
weight of these organs as compared to Fipronil treatment
group. It may be attributed to the protective effect of these
plants on brain and lung by reducing oxidative stress.

Spleen: The weight of spleen was reduced in Fipronil treated
rats as compared to control the decline in spleen weight in
animals exposed to Fipronil may be due to damage of spleen
cells, which is reflected by the decreased weight of the organ
(18], The results were in agreement with the study of Badgujar
[l where it was observed that the spleen of mice exposed to
Fipronil reduced absolute and relative weight of spleen both
in male and female mice in a dose dependent manner with
high dose producing significant decrease in spleen weight.
Acetamiprid alone treatment resulted in a decrease in organ
weight of spleen [,

In the present study, Kadamba, Mustard and Jungle jalebi
significantly increased spleen weight. The results indicated a
protective effect of these plants on spleen.

5. Conclusion

The main clinical signs viz anorexia, dizziness, abnormal gait,
lethargy, weakness and aggressive behaviour were observed
throughout the period (28 days) in Fipronil treated alone
group. Fipronil treatment significantly decreased absolute
and relative body weight gain of albino rats which were
significantly increased by Kadamba, Mustard and Jungle
jalebi. It was observed that the group treated with extract of
Jungle jalebi restored body weight better than group treated
with Mustard and Kadamba. The relative liver and kidney
weight were found significantly higher in Fipronil treated
group which was towards restoration by Kadamba, Mustard
and Jungle jalebi co-treatment groups. No significant change
in relative heart weight was observed by Fipronil exposure.
Significant increase was observed in relative weight of brain
and lungs by Fipronil exposure which was restored by co-
treatment with Kadamba, Mustard and Jungle jalebi extracts.
Fipronil significantly decreased the relative spleen weight
which was reversed by Kadamba, Mustard and Jungle jalebi
co-treatment. It was observed that the group treated with
Pithecellobium dulce (Jungle jalebi) had better ameliorative
effect than other treatment groups.
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