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ABSTRACT

Abamectin and fipronil are relatively new pesticides. LDsg
values for abamectin and fipronil were 22.29 and 332.02 mg/kg body
weight respectively. It was cleared that abamectin fipronil female
albino rats. Toxicity of abamectin and fipronil were studied on certain
biochemical changes in female albino rats. Results showed that,
hemoglobin  content, glutathione-S-transferase  (GST), acetyl
cholinesterase and esterase content were significantly decreased for
rats treated with both pesticides in a concentration dependent. While
during recovery period (60 days) the results demons trated that
biochemical changes no improved for rats when compared to the
control groups. Our results, it can be concluded that abamectin and
fipronil have toxicity of hemoglobin content, glutathione-S-transferase

(GST), acetyl cholinesterase and esterase contents in female albino

rats.
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INTRODUCTION

Pesticides play an irreplaceable role in integrated pest management due
to their efficient, fast, economical, and easily implementation. However,
Fipronil and abamectin belong to relatively new pesticides which are broad
uses for pest management in several countries. Abamectin and fipronil both
bind to the GABA-gated chloride channel. Abamectin activate the chloride
channel, causing an inhibitory effect: the activated channel blocks or inhibits
normal reactions, which, when excessive, results in the insect’s death. Fipronil
has the opposite effect on the chloride channel; this insecticide blocks the
channel from activating and its normal inhibitory action. Thus fipronil binds to
the channel, the nerve is overstimulated, and death eventually occurs. (Simon
2015).

The abamectin induced biochemical changes in rats and may cause
hazardous effects on human health and other non-target organisms (Abd-
Elhady and Abou-Elghar 2013). Commercial form showed signs of liver
toxicity, as grounds of increased serum AST activity in rats, significant
elevation in serum uric acid and creatinine concentrations were recorded in the
rats treated with abamectin (Eissa and Zidan 2009). Abamectin induced
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oxidative damage and changes in the activities of antioxidant enzymes in
isolated rat hepatocytes (EI-Shenawy 2010) (EI-Gendy et al. 2015).

Fipronil induced lipid peroxidation, oxidative stress, liver, and kidney
injury in rats. These pathophysiological changes in liver and kidney tissues
could be due to the toxic effect of fipronil that associated with a generation of
free radicals (Mossa et al., 2015). In same connection, (Vidau et al., 2011)
showed that fipronil exposure had a profound negative influence on the liver
not in kidney injury indices and also on histological changes in liver and
kidney tissues liver and kidney tissues. Also, such changes were reversed after
an off-dose period of 45 and 60 days. The objective of the present work was to
study effects of abamectin and fipronil on biochemical changes in female
albino rats
MATERIAL AND METHODS
1. Pesticides used

Two pesticides were used individually in this investigation; the first:
Abamectin (formulation, 1.8% EC; Trade name, Vertimec; Manufacturer,
Syngenta Agro. Co., Switzerland), the second: Fipronil (formulation, 20% SC;
Trade name, Coach; Manufacturer, Zhipang Yungong Chemical Industry Limited,
China).

2. Tested animals

The present experiments were carried out on 120 adult female albino rats
Rattus rattus (90-110 gm) obtained from the farm of general organization of
serum and vaccine (Helwan Farm). The animal maintained in the animal house of
Plant Protection Department, Faculty of Agriculture, Fayoum University. The
females of adult rodents were randomly divided in to five groups per Plastic cage.
The cages were kept in air-conditioned room at a temperature 25-27°C and a
relative humidity (70 - 80 %) and normal light/dark cycle. The animals were
provided with commercial pelleted rodent food and tap water and allowed to
acclimate to laboratory condition for a minimum of two week prior to the
experiment.

3. Determination of medium lethal dose (LDs)

Determination of medium lethal doses LDs, of abamectin and fipronil
were carried out using 50 female albino rats. Four albino rats per each dose were
used. Five serial concentrations were prepared in Distilled water; each rat was
given orally adjusted dose of the same active ingredient. In addition to another
group of 4 albino rats were used as control for the two insecticides and only
Distilled water was used or was given. The dose was administered using a
tuberculin syringe with a modified special needle. Rodents' animals were
examined during the first four days after administration and mortality was
recorded.

4. Sub chronic toxicity tests

Seventy animals for each insecticide were tested and divided in to

fourteen groups (5 rats / group). The groups were treated as follows groups (1-2)
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were treated with 1/10 LDs, pesticide (abamectin or fipronil) for 45 days, groups
(3-4) were treated with 1/10 LDs, pesticide (abamectin or fipronil) for recovery
15 days, groups (5-6) were treated with 1/50 LDs, pesticide (abamectin or
fipronil) for 45 days, groups (7-8) were treated with 1/50 LDs, pesticide
(abamectin or fipronil) for recovery 15 days, , groups (9-10) were treated with
1/100 LDs pesticide (abamectin or fipronil) for 45 days, groups (11-12) were
treated with 1/100 LDs, pesticide (abamectin or fipronil) for recovery 15 days,
group (13-14) used as control. The treated groups with insecticides were in water
daily for 45 days given pesticide in water daily for 45days, according to (Mossa et
al., 2015; 2017). The concentration was adjusted weight dependent. The animals
were observed daily for unusual assignments.
5. Biochemical analysis

Hemoglobin was assayed by the colorimetric method described by Dacie
and Lewis. (1984). The enzyme glutathione —S- transferase (GST) determination
was based on the method described by Scharf et al. (1998), The acetyl
cholinesterase (AChE) activity was determined with the photometric method of
Ellman et al. (1961) using acetylethiocholin iodide (ATC) as a substrate.
Determination of esterase activities was carried out using the method described by
Gomori (1953). Esterase activity determination was applied in the homogenate of
whole body of the adult.
6. Statistical analysis

The LDsg values, 95% confidence intervals, and slopes were calculated by
Probit analyses. The data obtained from the experiment were analyzed using
Multi-way analysis of variance (MANOVA) with means subjected to Duncan
multiple range test (Duncan, 1955) at 5% probability level.
RESULTS AND DISCUSSION

1. Determinotion of LDsg of fipronil and abamectin.
Data presented in Table (1) volues LDsy, LDgo and slope of abamectin and fipronil
against female albino rats when single administered by the acute oral route. The
acute oral LDsy value for abamectin was 22.29 mg/kg body weight. On other
hands, the acute oral LDs, value for fipronil was 332.02 mg/kg body weight. It
was cleared that abamectin was about 14.90 times more toxic than fipronil to
female albino rat under identical conditions.
Table (1). Determinotion of volues LDsp, LDgy and slope of abamectin and
fipronil in female albino rats after 96-hour post treatment.

LD 95% confidence LD
.. 50 S 90
Pesticide (ma/kg b. wt) limits (mg/kg b. wt.) Slope + SE
Lower | Upper
Abamectin 22.29 19.04 25.48 100.52 1.96 +£ 0.32
Fipronil 332.02 300.89 |364.05 891.97 1.99 +0.48
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2. Effect on hemoglobin in blood serum.

Data in Table (2) reveal the level of hemoglobin in rats exposed to
abamectin and fipronil pesticides for different periods. On the other hand a
significant decline in hemoglobin content with all concentrations of abamectin
and fipronil in treatment period for 45 days groups and recovery groups compared
to their control groups. While in treatment period for 45 days, the maximum
reduction reached to 17.53 and 20.76% were observed at the highest concentration
levels of abamectin and fipronil, respectively as compared with treatment period
control.

During recovery period, the results demonstrated that animals did not
recover, and hemoglobin levels did not resume to the normal values of the control
group. Also, the maximum decrease in hemoglobin level up to 25.86 and 29.53%
at the highest concentration levels of abamectin and fipronil, respectively as
compared with recovery period control.

These results are in agreement with those obtained by Eissa and zidan (2009)

who mentioned that this reduction may be attributed to more than one factor i.e.

the failure to supply the blood circulation with cells from haemohepatic tissue,

since the liver has an important role in the regeneration of erythrocyte and the

possible destructive effect on erythrocyte by the toxicants.

Table (2): Level of hemoglobin in serum of female albino rats exposed to
daily administered in drinking water of tested pesticides for
different periods.

Treatment Level of hemoglobin (g/dl)
(ma/kg) After treatment period (45 days) | After recovery period (60 days)
g/Kg Abamectin Fipronil Abamectin Fipronil
Control 12.38 +0.20%* | 12.38+0.20% | 12.26 +0.23" 12.26 +0.23™
1/100 LDso 11.67 +0.20°" | 11.64+0.23" | 11.55+0.20° 11.49 +0.23°
1/50 LDs, 11.13+0.20% | 10.41+0.23" | 10.71 + 0.20% 10.43 +0.23"
1/10 LDsg 10.21 + 0.20* 9.81 +0.20° 9.09 + 0.23° 8.64 + 0.23°

*Means * S.D followed by the same letter in each column are not significantly different
as indicated by the Duncan test (P<0.05).

3. Effect on glutathione-S-transferase (GST) in blood serum.

Data in Table (3) indicate the level of glutathione-S-transferase in rats
exposed to abamectin and fipronil pesticides. In treatment periods for 45 days,
there was a decrease in glutathione-S-transferase content with all concentrations
compared to the control group. Also, the maximum decreasing reached to 25.0 %
and 35.42% was observed at the highest concentration levels of abamectin and
fipronil, respectively as compared with treatment period control. During recovery
period (60 days), the results demonstrated that (GST) no improved occurred for
rats when compared to the control groups.

These results are in agreement with those obtained by (Fahim et al.,
2016, and Mosssa et al., 2017) who reveal that abamectin glutathione-S-
transferase decrease concentration in female albino rats. Similar results were also
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reported in rats by (El- shafey et al., 2011) who mentioned that this decrease may
be attributed to more than one factor i.e. Significant decreases of serum
glutathione-S-transferase post abamectin and fipronil treatments in the present
study may be due to decreased serum (GST) levels thes are in consistent with the
finding of (EI-Shenawy, 2010) who reported decreased (GST) activities in rat
liver following exposure to insecticides abamectin, through a detoxification
reaction and/or that (GST). The decrease in (GST) level in the present study may
be due to that (GST) involved in detoxification of the abamectin to non-toxic
products or by rapidly binding and very slowly turning over the insecticide. (GST)
is one of enzyme systems involved in the detoxification of organic phosphorus
and carbamte insecticides to non-toxic products or by rapidly binding and very
slowly turning over the insecticide. In consistent with the present results, (El-
Demerdash 2007) reported a significant decrease in (GST) activity after in vivo
and in vitro treatment with respectively. Similarly, (GST) inhibition has been
documented to occur under other oxidative stress conditions (Mansour and
Mossa 2009). Our results demonstrate that GST is a part of adaptive response of
rat organ cells to oxidative stress after CPF and/or ABM treatments.
Table (3): Activity of glutathione-S-transferase (GST) in serum of female
albino rats exposed to daily administered in drinking water of
tested pesticides for different periods.

Treatments Activity of glutathione-S-transferase (GST) — mmol/min/ mg
(ma/kg) After treatment period (45 days) | After recovery period (60 days)
gKg Abamectin Fipronil Abamectin Fipronil
Control 0.48 + 0.02" 0.48 +0.02" 0.50 + 0.03¢ 0.50 + 0.03°
1/100 LDso 0.46 + 0.02°™ 0.43+0.02%% | 0.41+0.03" | 0.43+0.03%"
1/50 LDso 0.41+0.02°%" | 0.41 + 0.02°% 0.40 +0.03°® | 0.35+0.03"
1/10 LDs, 0.36 + 0.02° 0.31 +0.02% 0.30 + 0.03%® 0.27 + 0.03°

*Means followed by the same letter in each column are not significantly different as
indicated by the Duncan test (P<0.05).

4. Effect on acetyl cholinesterase (AChE) in blood serum.

Data in Table (4) reveal the level of acetyl cholinesterase in rats exposed to
abamectin and fipronil pesticides. In treatment periods for 45 days, there was a
decrease in acetyl cholinesterase content with all concentrations compared to the
control group. Also, the maximum reduction reached to 25.07 and 25.26% was
observed at the highest concentration levels of abamectin and fipronil, respectively as
compared with treatment period control. During recovery period (60 days), the results
demonstrated that acetyl cholinesterase content no improved occurred for rats when
compared to the control groups. There was significant decrease in acetyl
cholinesterase level up to 22.75 and 26.01 % at the highest concentration levels of
abamectin and fipronil, respectively as compared with recovery period control.

These results are in agreement with those obtained by (Lima et al., 2013)
who found that abamectin and fipronil decreased acetyl cholinesterase concentration
in female albino rats. Similar results were also reported in rats which mentioned that
this decrease may be attributed to more than one factor i.e. by (Nassar 2014) Current
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results were in agreement with (Mansour et al. 2008) who reported that abamectin
decreased the AChE activity.A plethora of compounds inhibit the AChE activity.
AChE is a member of the serine hydrolases family (Ollis et al., 1992). Moreover,
serum AChE was reported to be suitable to study the AChE suppression by anti-
AChE insecticides and as a measure of brain AChE inhibition by such compounds.
Mode of binding of the inhibitors with different structural motives that can bind to the
esteratic part of the active site by esterification of serine hydroxyl, or interact with the
alpha anionic part of the active site, the aromatic gorge and the peripheral anionic site
(Weiner et al., 2009).
Table (4): Activity of acetyl cholinesterase (AChE) in serum of female albino
rats exposed to daily administered in drinking water of tested
pesticides for different periods.

Activity of acetyl cholinesterase (AChE) —u/min/ mg

Treatments

(mg/ka) After treatment period (45 days) | After recovery period (60 days)

9/kg Abamectin Fipronil Abamectin Fipronil

Control 160.74+4.45 | 160.74 + 445" | 162.49 +4.98° | 162.49 +4.98°
1/100 LDsy | 138.43+4.45°°% | 147.46+4.45%% | 151.77+4.98° | 146.90+4.98%"
L/ LDs 129.55+4.45% | 130.98 + 4.45 *° | 144.50+4.98°® | 133.47+4.98%"

50

1/10 LDs, 120.45 +4.45° 120.14 + 4.45° | 125.53+4.98%® | 120.22 +4.98

*Means followed by the same letter in each column are not significantly different as
indicated by the Duncan test (P<0.05).

5. Effect on esterase in blood serum.

Data in Table (5) reveal the level of esterase in rats exposed to abamectin and
fipronil pesticides for different periods. In treatment period for 45 days, there was a
significant decline in esterase content at all concentrations compared to the control
group. Also, the maximum reduction reached to 51.11 and 48.89% was observed at
the highest concentration levels of abamectin and fipronil, respectively as compared
with treatment period control. During recovery period (60 days), the results
demonstrated that esterase no improved occurred of rats when compared to the
control groups. Significant decrease in esterase up to 45.24% and 52.38 % by
abamectin and fipronil respectively at the highest concentration compared with
recovery period control.

Table (5): Activity of esterase in serum of female albino rats exposed to daily
administered in drinking water of tested pesticides for different

periods.

Treatments Activity of esterase (mol/min/ mg)

(ma/kg) After treatment period (45 days) | After recovery period (60 days)

gKg Abamectin* Fipronil Abamectin Fipronil

Control 0.45 + 0.03° 0.45 + 0.03° 0.42 + 0.03° 0.42 + 0.03°
1/100 LDs | 0.36+0.03°® |  0.39+0.03® 0.38 + 0.03% 0.35 + 0.03°%
1/50 LDs | 0.26+0.03 | 0.31+0.03" 0.31+0.03° | 0.31+0.03"
1/10 LDs | 0.22+0.03% 0.23 +0.03* 0.23 +0.03* 0.20 + 0.03°

*Means followed by the same letter in each column are not significantly different as

indicated by the Duncan test (P<0.05).
Fayoum J. Agric. Res. & Dev., Vol. 32, No.2, July, 2018




TOXICITY OF ABAMECTIN AND FIPRONIL ON SOME........cc........ 66

REFERENCES

Abd-Elhady, H. and Abou-Elghar, G. (2013). Abamectin induced biochemical and
histopathologlcal changes in the albino rat, Rattus norveglcus. J. Plant
Protect. Res., 53 (3): 263- 270.

Dacie, J. V. and Lewis, S. M. (1984). Practical Haematology. 6 " ed., Edinburgh:
Churchill Livingstone, London.

Duncan, D. B. (1955). Multiple range and multiple F tests. Biomerrics, 11: 1-42.

Eissa, F. I. and Zidan, N. A. (2009). Haematological, biochemical and
histopathological alterations induced by abamectin and Bacillus
thuringiensis in male albino rats. Australian J. Basic, Appl, Sci, 3(3):
2497-2505.

El- Shafey, A. A. M.; Seliem, M. M. E.; EI-Mahrouky, F.; Gabr, W. M. and
Kandil, R. A. (2011). Some physiological and biochemical effects of
oshar extract and abamectin biocide on male albino rats. J. Ameri, Sci,
7(12):254- 261.

El-Demerdash, F. M. (2007). Lambda-cyhalothrin-induced changes in oxidative
stress biomarkers in rabbit erythrocytes and alleviation effect of some
antioxidants. J. Toxicol in Vitro. 21: 392-397.

El-Gendy, K.; Aly, N.; Mahmoud, F.; Abd Allah, D. and El-Sebae, A. (2015).
Hepatotoxicity and nephrotoxicity in mice induced by abamectin and
ameliorating effect of quercetin. Asian J. Agric; Food Sci; 3(6):651-666.

Ellman, G, L.; Courtney, K. P.; Andres, V. and Featherstone, R. M.; (1961). A
new and rabid colorimetric determination of acetyl cholinesterase
activity. Biochem. Pharmacol., 7: 88-95.

El-Shenawy, N. S. (2010). Effects of insecticides fenitrothion, endosulfan and
abamectin on antioxidant parameters of isolated rat hepatocytes.
Toxicol., 24(4):1148-1157.

Fahim, H. I.; Ahmed, O. M.; Boules, M.W. and Ahmed, H.Y. (2016). Nephrotoxic
effects of abamectin and calotropisprocera latex and leaf extract in male
albino rats. Ameri. J. Medicine and Medical Sci, 6(3): 73-86.

Gomori, (1953) Human esterases. J. Lab. Clinic, Med, 42: 445-453.

Lima, S. C.; Dutra-Tavares, A. C.; Nunes, F.; Nunes-Freitas, A. L.; Ribeiro-
Carvalho, A.; Filgueiras, C. C.; Manhé&es, A. C.; Meyer, A. and
Abreu-Villaga, Y. (2013). Methamidophos exposure during the early
postnatal period of mice immediate and late-emergent effects on the
cholinergic and serotonergic systems and behavior. J. Toxicol. Sci.
134(1): 125-139.

Mansour, S, A. and Mossa, A. H. (2009). Lipid peroxidation and oxidative stress in
rat erythrocytes induced by chlorpyrifos and the protective effect of zinc.
J. Pest Biochem Physiol., 93: 34-39.

Mansour, S. A.; Heikal, T. M.; Mossa, A. H. and Refaie, A.A. (2008). Toxic
effects of five insecticides and their mixture on male albino rats. J.
Egypt. Soc. Toxicol., 39: 85-94.

Mossa, A. H.; AbdelRasoul, M. A. and Mohafrash, S. M. M. (2017). Lactational
exposure to abamectin induced mortality and adverse biochemical and

Fayoum J. Agric. Res. & Dev., Vol. 32, No.2, July, 2018



Ekram F. Hashim?, 67
histopathological effects in suckling pups. Environ. Sci. Pollut. Res.
24(11): 10150-10165.

Mossa, A. H.; Swelamb, E. S. and Mohafrash, S. M. M. (2015). Sub-chronic
exposure to fipronil induced oxidative stress, biochemical and
histopathological changes in the liver and kidney of male albino rats.
Toxicol, Reports, 2: 775-784.

Nassar, A. M. K. (2014). acetylcholinesterase: a universal toxicity biomarker.
J. Agric.&Env. Sci. Dam. Univ., Egypt., 13 (2): 1- 14.

Ollis, D. L.; Cheah, E.; Cygler, M.; Dijkstra, B.; Frolow, F.; Franken, S.; Harel,
M.; Remington, S. J.; Silman, I.; Schrag, J.; Sussman, J. L.;
Vershueren K. H. G. and Goldman, A. (1992). The o/p hydrolase fold.
Protein Engin., 5: 197-211.

Scharf, M. E.; Neal, J. J. and Bennett, G. W. (1998). Changes of insecticides
resistance levels and detoxication enzymes following insecticides
selection in the german cockroach, Blattella germanica (L) Pestic.
Biochem. Physiol. 59: 67-79.

Simon J. Y. (2015). The toxicology and biochemistry of insecticides (2nd ed.), CRC
Press, Boca Raton, FL.

Vidau, C.; Gonza lez-Polo, R. A.; Niso-Santano, M.; Gomez-Sanchez, R.; Bravo-
San Pedro, J. M.; Pizarro-Estrella, E.; Blasco, R.; Brunet, J.;
Belzunces, L. P. and Fuentes, J. M. (2011). Fipronil is a powerful un
coupler of oxidative phosphorylation that triggers apoptosis in human
neuronal cellline Shs, Neurotoxicol. 32: 935-943.

Weiner, L.; Shnyrov, V. L.; Konstantinovskji, L.; Roth, E.; Ashani, Y. and
Silman, I. (2009). Stabilization of Torpedo californica
acetylcholinesterase by reversible inhibitors. J. Biochemistry. 48: 563—
574.

slagal) o 48l &l A dibeassll Cl il Gaamy A S g i) g (piSalSU alad) L)
A A ila plew) STy o) el el Jadila (3 o) S)
o3l Aaalas Ao 3 A lall A8 5 ad”
ool el - olall IS - 51 L) ™

o AilasS gl b puall (any s dpanadl e i gyl 5 GESelB ) il Al el Caad) Cargy
@ el s SO | Dy Aisaall dghass sl Ao jal) ad (o)) rolidl) o yedal S5 elianll ol ydll Cl
B‘)A\i.ch ‘)‘Md:u_j‘).\s”w@)ﬁ\uﬁ&b&\u‘&yé\}ﬂ\uj&?ﬁ/?ﬁvvy~Y}YY\“\
omslasagdl e Clgiaall (4 (mlisil G Ly il sl S elagd) ol sl by
Ol ildae vie Bsale JSG )5 o sind Gl oS a3 ((GST) e i —ul-(y 5 skal)
Al ol 8l Al sal) < jrill Cpun l (Losy 1o ) elZia¥) o 38 JOA 5 58 5 o adiad 4dy yhay
e abe 5l cld Jig sl 5 GaSaLY) o) L) Sey gl 028 DA (e (J SN ae 4l
S s i a5 e 3 ((GST) s i -0l 58 slall 6 sina ¢ sl sasgll s sina
elanl) o) yadl)
Ala gl ol il Loand) ) i) Gl — die el Cantll duand) — Jui gyl — piKaleY) A2l culalsl)

Fayoum J. Agric. Res. & Dev., Vol. 32, No.2, July, 2018



