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Abstract: Abamectin (Avermectin B1a), is a natural fermentation product derived from the soil bacterium Streptomyces avermitilis. 
Abamectin (Avermectin B1a) is widely used as an insecticide, acaricide, and anthelmintic. The present study assessed the effects of 
repeated subacute and subchronic exposure to the commercial formulation of abamectin (Vertemic, 1.8% EC) in albino male rats. The 
toxic effects of abamectin were studied. The various biochemical parameters and histopathological changes were noted. A stomach 
tube was used to orally administer sublethal doses of abamectin suspended in corn oil to the rats. The animals were divided into 
four groups. Rats of the group T1 were orally administered a sublethal dose of 30 mg/kg body weight (b.wt.) (1/10 LD50) three times 
a week for 30 days and the animals in group T2 were exposed to 10 mg/kg b.wt. (1/30 LD50) for 210 days, once a week. Two control 
groups (C1 and C2) were used in parallel studies, where animals were administered a corn oil vehicle. At the end of the study period, 
blood samples were collected from all groups to measure plasma alanine aminotransferase (ALT), aspartate aminotransferase (AST) 
activities, and the levels of creatinine and urea. Also, total protein and RNA contents were determined in the liver and kidney tissues. 
Changes in biochemical parameters were more intense in male rats from group T2 than those reported in group T1. The levels of ALT, 
AST, urea and creatinine were significantly elevated in rats from group T2 when compared to the control. In group T2, a significant 
decrease in the levels of total protein and RNA in both the liver and kidneys was observed. Fertility was also significantly reduced in 
male rats ingesting abamectin in group T2. The number of offspring was significantly reduced. Histopathological changes were more 
intense in male rats from group T2 than those from group T1. In conclusion, the results of this study demonstrate that subchronic oral 
administration of abamectin altered some biochemical parameters which correlated with histopathological changes.
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INTRODUCTION
Abamectin (ABA) belongs to the family of avermec-

tins, which are the macrocyclic lactones produced by a soil 
actinomycete, Streptomyces avemitilis (Fisher and Mrozik 
1989; Burg and Stapley 1989). Abamectin (avermectin B1) 
is a mixture of two components, with the major compo-
nent avermectin B1a³ 80% of the mixture, and the minor 
component avermectin B1b, £ 20% of the mixture, differing 
by a single methylene group. Abamectin is currently used 
in several countries as a pest control agent in livestock and 
as an active substance of nematicides and insecticides for 
agricultural use (Kolar et al. 2008). This product is a potent 
insecticide and may be highly toxic to mammals (Lankas 
and Gordon 1989). There are problems associated with 
chemical insecticides, such as health hazards (Abd-Elhady 
2012). Abamectin should be carefully used in Integrated 
Pest Management (IPM) programs (Abd-Elhady and Hei-
kal 2011). Seixas et al. (2006)  reported that ABA poisoning 
caused the death of 57 calves over 4 years. The poisoning 
was caused by an incorrect dosage given to the animals. 
The authors noted that the number of deaths might be 
an underestimation because signs of intoxication vary in 
intensity and many animals recover quickly. Despite use 

restricted to animals and crops, several cases of accidental 
or intentional abamectin poisoning in humans have been 
described (Chung et al. 1999; Yang 2008). The avermectins 
block electrical activity in nerve and muscle preparations 
by increasing the membrane conductance to ions of chlo-
ride (Clark et al. 1995). The target for abamectin involves 
the  g-aminobutyric acid (GABA) receptor in the periph-
eral nervous system. It appears that the glutamate-gated 
chloride channel (GluCl), along with the  g-aminobutyric 
acid (GABA)-gated chloride channel (GABR) and the his-
tamine-gated chloride channel (HisCl), is a target site of 
avermectin and ivermectin in insects and nematodes (Mc-
Cavera et al. 2007).

Intoxication of abamectin may affect the function of 
hepatocytes although permanent liver damage is not 
usually revealed immediately (Hsu et al. 2001). Previous 
study has shown that abamectin was able to elevate levels 
of the serum enzyme aspartate aminotransferase (AST) 
(Lowenstein et al. 1996). Research conducted by Hsu et 
al. (2001) showed elevated levels of the enzyme AST in 
the blood serum of rats after exposure to ABA by gavage. 
Gavage was done at doses between 1 and 20 mg/kg body 
weight. The maximum activity was obtained with a dose 
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of 20 mg/kg of body weight, 1 h after ingestion. The in 
vitro toxic action of abamectin, at concentrations of 10 and 
100 mM, on isolated rat hepatocytes, was studied by El-
Shenawy (2010). A significant increase was reported in 
alanine aminotransferase (ALT) and AST activities when 
hepatocytes were incubated for 30 min with either con-
centration of ABA. This activity persisted after 120 min; 
the longest time point for which data was collected. 

Despite the large amounts of research on the various 
toxic effects of avermectins, there is a shortage of studies 
on repeated oral exposure of abamectin at subacute and/
or subchronic doses. Hence, the present investigation 
was undertaken to assess the changes in some histologi-
cal and biochemical indices of albino rat males who had 
been given abamectin. Doses were repated for periods of 
30 and 210 days.

MATERIALS AND METHODS

Chemical
The present study was designed as a oral toxicity 

study. Doses were repeated for periods of 30 and 210 days. 
The commercial formulation of abamectin (Vertemic®, 
1.8% EC) was supplied by Syngenta Agro Services AG, 
Egypt. Two sublethal doses of abamectin, equal to 1/10 
and 1/30 LD50 were orally administered in this study 
through repeated-dose tests. The oral LD50 for the 1.8% 
w/v abamectin EC product in rats is 300 mg/kg (Dow 
AgroSciences Ltd. 1998).

Animals and treatments
Adult male albino rats (Rattus norvegicus), aged 8–10 

weeks, with body weights of 145–200 g, were obtained 
from the Research Institute of Ophthalmology, Giza, 
Egypt. The animals were housed in small groups (5–6 
each), inside propylene cages. The temperature in the ex-
perimental animal room was maintained at 25±2°C with 
12 h dark: light cycle, and 70±10% humidity. The animals 
were provided with commercial pelleted rodent food 
and drinking water ad libitum. The animals were allowed 
to acclimatize to the laboratory conditions for one week 
prior to the start of the study. The experimental animals 
were divided into four groups of six adult males each. 
Animals of group-T1 were administered with abamectin 
at a dose of 30 mg/kg b.wt (1/10 LD50), three times a week, 
for a period of 30 days. Rats in group-T2 were adminis-
tered with abamectin at dose of 10 mg/kg body weight 
(b.wt.) (1/30 LD50) once a week, for a period of 210 days. 
A stomach tube was used to administer abamectin (5 ml/
kg b.wt) suspended in a corn oil vehicle. Two control 
groups were used for parallel studies: groups-C1 and C2 
received only the corn oil vehicle three times a week for 
30 days, and once a week for 210 days, respectively.

Fertility test
Fertility was estimated in both groups which had 

been administered abamectin at the selected sublethal 
doses for 30 and 210 days, respectively. Fertility was then, 
compared to the control treatments. At the end of each 
exposure period, four males from each treated group 

were placed individually in a cage with two virgin un-
treated females. Similarly, males from the control groups 
which had received only the corn oil vehicle were mated 
with untreated females. The animals were left together 
for 10 days during which two estrus cycles should have 
elapsed (Elbetieha and Da’as 2003). The adult male rats 
that ingested abamectin and the control males were then 
removed. The females were maintained until giving birth. 
The mean numbers and body weights of the offspring 
were recorded for each group.

Biochemical estimations
The animals from all groups were sacrificed 48 h after 

the end of the experimental periods (30 and 210 days). 
The neck vessels were aseptically severed while the rats 
were under ether anesthesia. Blood was collected in 
heparinized test tubes from the served neck vessels of 
each animal. The blood was, then centrifuged at 3,000 
rpm for 20 min. to obtain plasma. Plasma samples were 
used to estimate the activities of alanine aminotransferase 
(ALT) and aspartate aminotransferase (AST) (Retiman 
and Frankel 1957), and to estimate the levels of albumin 
(ALB) (Doumas et al. 1971), urea (Fawcett and Scott 1960) 
and creatinine (Houto 1985). Standard kits purchased 
from Sigma Supplies Co. and Alkan Medical Ltd., Cairo, 
Egypt, were used. Protein (Burtis and Bruns 2007) and 
RNA (Schneider 1957) levels were determined in tissues 
of the liver and kidneys from both the treated and the 
control groups.

Histological studies
Suitable pieces of liver, kidney, lung, and testes were 

removed, washed in saline, and fixed in Bouin’s fluid for 
histopathological examinations. The Bouin fixed tissues 
were processed by the paraffin wax embedding method 
of tissue sectioning, as per method described by Culling 
(1974).  A rotatatory microtome was used to cut serial 
sections to a thickness of 4–5 microns. The sections were 
stained with Hematoxylin and Eosin (H & E) stains (Luna 
1968). The H & E stained slides were observed under the 
microscope, and lesions were recorded.

Statistical analysis
Data obtained from the experiments were expressed 

as mean ±SEM. Significant differences of measurement 
traits were analysed using one-way analysis of variance 
(ANOVA) with Dunnett’s post test using Co-Stat version 
6.311 for Windows, (CoStat Program 2006), Berkeley, CA, 
USA. A p value < 0.05 was considered statistically signifi-
cant. 

RESULTS

Biochemical assessments
The effects of abamectin on certain blood biochemical 

parameters are summarized in table 1. Male rats of both 
treated groups, T1 and T2, exhibited a significant increase 
in the activity of ALT; by 68.3 and 87.9%, respectively, 
over those values obtained from the control groups. 
Subchronic poisoning with abamectin (group – T2), also 
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resulted in a significant increase in the levels of plasma 
AST, urea, and creatinine by 58.7, 90.8 and 273.9%, respec-
tively, compared to the values obtained from the control 
group. However, the subacute treatment with abamectin 
(group – T1) did not result in a significant change in the 
levels of AST, urea, and creatinine when compared to the 
control group. Data also show a significant decrease in 
the level of plasma albumin observed in the rats of group 
I, whereas, subchronic treatment (group – T2) did not re-
sult in a significant change in albumin level compared to 
the control. 

Data in table 2 show the effects of abamectin on to-
tal protein and RNA contents in both liver and kidney 
tissues from male rats of abamectin-treated groups com-
pared to the control groups. Total protein content in liv-
er was significantly decreased (p < 0.05) in male rats of 
both groups – TI and T2, by 16.4 and 68.9%, compared 
to the value obtained from the control animals. Similarly, 
a significant decrease in protein content was found in the 

kidneys of male rats from the groups T1 and T2, by 43.1 
and 72.7%, respectively, when compared to the control 
groups. Moreover, the RNA level in liver of male rats of 
group T2 was significantly decreased (p < 0.05) from the 
control by 46.2%, while no significant change was found 
in rats of group T1. Also, RNA levels in the kidneys of 
male rats from both groups T1 and T2, were significantly 
decreased (p < 0.05) from that obtained from the control 
animals by 63.6 and 67.2%, respectively.

Adverse effect on fertility 
The data depicted in table 3 demonstrate the adverse 

effects of abamectin on male fertility. Mean numbers of off-
spring were significantly reduced (p < 0.05) in both groups 
T1 and T2 by 33.9 and 68.3%, respectively. The reduction 
in offspring was due to repeated dosing with abamectin. 
Moreover, mean weight of offspring was significantly de-
creased in group T2 compared to that of the control. There 
was, no significant change in weight of group T1.

Table 1.	 Effects of abamectin on certain biochemical parameters in the blood plasma of male rats after repeated doses of 30- and 210-
day oral treatment with 1/10 and 1/30 LD50 of abamectin, respectively, compared to the control treatments

Parameters
Group-TI 

(30-day repeated dose) 
Group-T2 

(210-day repeated dose)

control-C1 abamectin control-C2 abamectin

ALT [IU/l] 27.76±1.13 c 46.72±2.53 b 28.26±1.63 c 53.11±2.17 a

AST [IU/l] 55.24±1.63 c 62.60±1.49 bc 56.34±1.22 c 89.39±2.65 a

Urea [mg/dl] 39.53±0.96 b 36.59±1.36 b 40.12±0.84 b 76.53±0.98 a

Creatinine [mg/dl] 0.024±0.008 b 0.029±0.010 b 0.023±0.009 b 0.086±0.024 a

Albumin [g/dl] 5.84±0.13 a 4.61±0.19 b 5.92±0.24 a 5.14±0.23 a

Values are means ±SEM. Means followed by the same letter(s) within each horizontal row are not significantly different at p < 0.05; 
ALT – alanine aminotransferase; AST – aspartate aminotransferase

Table 2.	 Effects of abamectin on total protein and RNA levels in the blood plasma of male rats after repeated doses of 30- and 210-
day oral treatment with 1/10 and 1/30 LD50 of abamectin, respectively, compared to the control treatments

Parameters 
[mg /mg wet weight 

of tissue]
Tissue

Group-T1 
(30-day repeated dose)

Group-T2 
 (210-day repeated dose)

control-C1 abamectin control-C2 abamectin

Total protein 
liver 123.18±5.18 a 102.92±4.88 b 126.28±6.22 a 39.27±9.53 c

kidney 146.29±8.29 a 83.21±6.23 b 151.27±6.24 a 41.29±9.78 c

RNA
liver 4.61±0.29 a 4.46±0.38 a 4.59±0.33 a 2.47±0.60 b

kidney 10.62±0.36 a 3.87±0.72 b 10.64±0.32 a 3.49±0.28 b

Values are means ±SEM. Means followed by the same letter(s) within each horizontal row are not significantly different at p < 0.05

Table 3.	 Effects of repeated oral ingestion of sublethal doses of abamectin to adult male rats, on the fertility of  females, and the mean 
weights of offspring, compared to the control treatment

Treatment Exposure period [days] Mean no. of offspring ±SEM Mean weight of offspring [g] ±SEM

Group-T1

Abamectin 
[30 mg/kg b.wt] 30 4.10±0.34 b 32.82±3.64 a

Control-C1 30 6.20±0.90 a 33.15±2.26 a

Group-T2

Abamectin 
[10 mg/kg b.wt] 210 1.90±0.56 c 22.82±3.25 b

Control-C2 210 6.00±1.0 a 33.10±2.61 a

Means followed by the same letter within each column are not significantly different at p < 0.05; b.wt. – body weight
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Histopathological observations
Histopathological changes were observed in all select-

ed organs of abamectin-treated animals. Lobular struc-
ture in rats unexposed to abamectin showed normal he-
patocytes cells which were well arranged, separated from 
sinusoid, and uniformly stained (Fig. 1A). In contrast to 
the normal histological examination of the liver tissue of 
the controls, marked degenerative changes of hepato-
cytes, congestion, and marked diffuse necrosis of hepatic 
tissue were observed in liver of abamectin-treated ani-
mal (Figs. 1B, 1C). Such necrobiotic changes were more 
intens in the livers of group T2. Moreover, fibrosis was 
observed in the portal triads associated with disruption 
of sinusoids and marked degenerative changes of hepato-
cytes along with evidence of marked congestion (Fig. 1C). 
Sections of the control rats’ kidneys demonstrated normal 
renal histo architecture of the kidney glomerular, and 
surrounding tubules (Fig. 2A). Even the kidneys showed 
marked necrobiotic changes in abamectin-treated animals 
as compared to the normal histological examination of re-
nal tissue in the control rats. A marked necrosis of tubular 
cells, atrophy of the glomeruli, and areas of interstitial 
infiltration of round cells were found (Figs. 2B, 2C). Also, 
selected lung sections of the control rats showed normal 
tissue morphology without any pathological deformi-
ties (Fig. 3A). However, some necrobiotic changes were 
observed in the lungs of abamectin-treated rats. Inter-
stitial pneumonia with marked congestion and oedema 
were observed in lung of animals exposed for 30 days to 
abamectin (Fig. 3B). Moreover, diffuse local hemorrhages 
associated with atelectasis were seen in the lungs of ani-
mals exposed to abamectin for 210 days (Fig. 3C). The ex-
amination of selected sections of testes showed that the 
control group demonstrated normal testicular histology 
with all the successive stages of spermatogenesis (Fig. 
4A). There was a degeneration of some spermatogonia 
cells in the testess of rats from group T1 (Fig. 4B). More-
over, a marked degenerative and necrosis of spermato-
gonia cells lining seminiferous tubules associated with 
peritubular oedema and lumen, contained a decreased 
number of spermatogenic elements in the testes from 
group T2 (Fig. 4C).

DISCUSSION
In toxicity studies, a variety of biochemical param-

eters are measured to evaluate a broad range of physi-
ological and metabolic functions affecting target organ 
identification and tissue injury assessment (Akhtar et al. 
2012). A combination of some common biochemical pa-
rameters provide better information from pattern recog-
nition, e.g. enzymes like ALT and AST for hepatotoxicity, 
and urea and creatinine for glomerular function (Evans 
1996). The results of the present study showed that per 
os administration of abamectin, at 1/30 LD50, for a period 
of 210 days (group T2) significantly increased the levels 
of plasma ALT, AST, urea, and creatinine in treated male 
rats, compared to the control group. Changes in ALT 
and AST levels differ depending on the exposure time, 
where the increase in enzyme activities were markedly 
observed in animals of group T2 compared to those of 

group T1. These findings were in agreement with the re-
sults obtained by Hsu et al. (2001). They indicated that 
the activities of ALT and AST levels were elevated in 
abamectin-dosed rats in a dose-dependent manner at 1, 
3, and 12 h, respectively. Activities of serum enzymes 
like AST and ALT, represent the functional status of the 
liver (Cremer and Seville 1982). As certain hepatic dam-
age is considered pathologically irreversible (Helling et 
al. 1995), the elevation of AST may render the liver to be 
more susceptible to other pathogen/toxicants (Chamuli-
trat and Spitzer 1996; Nayak et al. 1996). Aspartate ami-
notransferase is an important indicator of liver damage 
in clinical studies. During hepatocellular injury, AST was 
found to be secreted into the blood (Kalender et al. 2005). 
In dying or damaged cells, these enzymes leak into the 
blood stream (Mansour and Mossa 2010).

The elevation in the liver enzyme activities may be 
due to liver dysfunction with a consequent reduction in 
enzyme biosynthesis and altered membrane permeability 
permitting enzyme leakages into the blood (Mansour and 
Mossa 2010). The liver is susceptible to damage because 
of direct exposure to toxic products. The liver plays a role 
in the detoxification of metabolic by-products and xeno-
biotics. In the present study, the increased levels of AST 
and ALT could be due to hepatotoxicity causing perme-
ability alterations and leakage of lysosomal enzymes en-
hancing the release of enzymes (Choudhary et al. 2003; 
Shrivastava et al. 1989). The elevation of ALT and AST 
levels in this study suggests probable liver tissue damage 
due to abamectin. The damage may be seen in the his-
topathological lesions in the livers of abamectin- treated 
rats. The liver is the organ which biotransfors most xe-
nobiotics. Early pathological changes like congestion, 
haemoharrages, and other necrobiotic changes in the 
liver are probably associated, due to decreased free radi-
cal (O-2) scavenger formation. Most prominent lesions 
produced by xenobiotics include vacuolar degeneration, 
degeneration of hepatic cords and hepatocytes, focal to 
extensive necrosis, and enlargement and dilation of sinu-
soids (Yavasoglu et al. 2006). 

Our study also revealed the obvious significant in-
crease in blood uric acid and creatinine concentrations 
with the subchronic abamectin administration (group T2) 
compared to group T1 and the control. Similar findings 
were demonstrated by Eissa and Zidan (2010), who re-
ported a significant increase in serum uric acid and cre-
atinine levels, in male rats administered with 1/10 and 
1/100 LD50 of abamectin for 30 days. The treated animals’ 
elevation of uric acid and creatinine concentrations may 
be attributed to the reduction in glomerular filtration in 
the kidney. Such an elevation also reflects the dysfunc-
tion of the kidney tubules (Walmsley and White 1994). 
The increase of uric acid concentration is a demonstration 
of impaired kidney function since the organ primarily 
excretes urea in the urine. The increase in creatinine due 
to abamectin administration, was also correlated closely 
with the histopathological changes in the kidney. Marked 
hemorrhage, congestion, and other degenerative changes 
were seen in the kidneys. Elevated creatinine is correlated 
with an increased protein catabolism, as creatinine is the 
end product of protein catabolism. This is supported by 
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Fig. 1A.	 Photomicrograph of the liver from a control rat show-
ing normal morphological architecture of the central 
vein and surrounding hepatocytes (H & E 200)

Fig. 1B.	 Photomicrograph of liver tissue showing congestion  
and disruption of sinusoids after oral administration 
of abamectin at 30 mg/kg for 30 days (H & E 200)

Fig. 1C.	 Photomicrograph of liver tissue showing fibroses in 
the portal triad associated with atrophy of hepatocytes 
congestion, disruption of sinusoids, marked degen-
erative changes of hepatocytes along with evidence of 
marked congestion, after oral administration of abam-
ectin at 10 mg/kg for 210 days (H & E 200)

Fig. 2A.	 Photomicrograph of the kidney from a control rat 
showing normal renal histo architecture of the glomer-
ular, surrounding tubules (H & E 200)

Fig. 2B.	 Photomicrograph of kidney tissue showing necrobiotic 
changes of renal tubular epithelium and vaculation of 
endothelial lining glomerular tults after oral adminis-
tration of abamectin at 30 mg/kg for 30 days (H & E 200)

Fig. 2C.	 Photomicrograph of kidney tissue showing necrobiotic 
changes of renal tubular epithelium, and pyknosis of 
their nuclei after oral administration of abamectin at 10 
mg/kg for 210 days (H & E 200)
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Fig. 3A.	 Photomicrograph of the lung from a control rat show-
ing normal tissue morphology without any pathologi-
cal deformities (H & E 200)

Fig. 3B.	 Photomicrograph of lung tissue showing interstitial 
pneumonia with marked congestion and oedema af-
ter oral administration of abamectin at 30 mg/kg for 
30 days (H & E 200)

Fig. 3C.	 Photomicrograph of lung tissue showing local hemor-
rhage associated with atelectasis after oral administra-
tion of abamectin at 10 mg/kg for 210 days (H & E 200)

Fig. 4A.	 Photomicrograph of the testes of a control rat showing 
normal morphological structure with all the successive 
stages of spermatogenesis, and lumen filled with sper-
matozoa (H & E 200)

Fig. 4B.	 Photomicrograph of the tissue of testes showing de-
generation of spermatogonia cells lining seminifer-
ous tubules, and lumen contains fewer spermatozoa 
after oral administration of abamectin at 30 mg/kg for 
30 days (H & E 200)

Fig. 4C.	 Photomicrograph of the tissue of testes showing 
marked degenerative and necrosis of spermatogonia 
cells lining seminiferous tubules associated with peri-
tubular oedema, and lumen contains a decreased num-
ber of spermatogenic elements after oral administra-
tion of abamectin at 10 mg/kg for 210 days (H & E 200)
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the result obtained in the present study, in which abam-
ectin was noted to decrease the level of total protein due 
to its enhanced catabolism. 

The present study also showed that a 210-day subchron-
ic abamectin administration (group T2) caused a significant 
reduction in the protein and RNA levels of either liver or 
kidney tissues, when compared to those obtained from the 
control. Changes were obviously less in group T1, where 
animals were exposed to a 30-day repeated dose. The total 
protein concentration was significantly (p < 0.05) lower in 
Wistar rats exposed to subchronic-chlorpyrifos treatment 
(Ambali et al. 2011). Ksheerasagar and Kaliwal (2006) re-
vealed that prolonged exposure of carbosulfan for 30 days 
caused a significant decrease in the levels of protein, glyco-
gen, DNA, and RNA, in the livers of female and male mice. 
Shivanandappa and Krishnakumari (1981) have also report-
ed that in the rats treated with BHC, significant reduction 
was caused in hepatic DNA and RNA, with an indication of 
cell death due to focal necrosis. In the present study, the rea-
son for decreased RNA levels in the liver of rats under the 
influence of abamectin treatment, might due to decreased 
mitotic index and disturbed cell division (Topaktas et al. 
1996) or caused by inhibitory action of pesticides on DNA 
and RNA synthesis (Walter et al. 1980) or by cell death due 
to focal necrosis (Shivanandappa and Krishnakumari 1981). 
The decrease in total proteins and soluble proteins indicates 
their metabolic utilization (Swamy et al. 1992). The increase 
in the activity of proteases was associated with the decrease 
of soluble and total protein. The changes in the levels of pro-
tein and glycogen suggest either an increased catabolism of 
the biomolecules to meet the enhanced energy demand of 
animals under stress or their reduced synthesis due to im-
paired tissue function (Ivanova-Chemishanska 1982).

The adverse effects of abamectin on the fertility of 
adult male rats have been demonstrated in the present 
study. Rat offspring were significantly reduced when male 
rats were treated with abamectin for 210 days (group T2) 
as compared with the control. Elbetieha and Da’as (2003) 
indicated that ingestion of abamectin for 6 weeks induced 
adverse effects on male rat fertility and reproduction. 
They also reported that epididymal and testicular sperm 
counts and daily sperm production were significantly 
decreased in males given abamectin. The serum level of 
testosterone was also significantly reduced, whereas the 
serum level of the follicle-stimulating hormone was sig-
nificantly increased in males that ingested abamectin at 
a concentration of 2.13 mg/animal/day. In the present 
study, a histopathological examination showed some nec-
robiotic changes in the tissues of the testes from group T2 
males, such as oedema in intertubular spaces with vacu-
olation within tubules. Such histopathological lesions 
are probably associated with the adverse effects of male 
fertility and offspring reduction. An explanation for the 
observed decrease in male fertility could be that abam-
ectin may have acted directly on the testes and affected 
the androgen biosynthesis pathway. Similar studies have 
indicated a strong link between male infertility and the 
exposure to more than 50 pesticides including abamectin 
(Cox 1996). Rats given 0.04 mg/kg/day of abamectin had 
increased stillbirths, decreased pup viability, decreased 
lactation, and decreased pup weights (US EPA 1990). 

 
CONCLUSION

The results of this study demonstrate that subchron-
ic oral administration of abamectin, at 1/30 LD50 for 
210 days, induces toxic effects on biochemical functions 
which correlate well with the histopathological changes 
in the liver, kidneys and testes. Although the data on rats 
cannot be directly applied to human being, it may be con-
cluded that use of abamectin may cause hazardous effects 
at various levels to non-target organisms.
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