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Abstract

The efficacy of a new semi-synthetic avermectin derivative
Methylamine avermectin (Radical 0.5% EC) was evaluated on the
larvae of the Egyptian cotton leafworm, Spodoptera littoralis
(Boisd): (Lepidoptera: Noctuidae). The 2™ instar larvae was more

nd
sensitive than 4" instar larvae, the determined LCsy for 2 instar
larvae was 0.021 ppm. From the obtained results it was clear that
the larval duration, pupal duration, pupal weight, pupation

percentage, adult emergence and the number of laid eggs of the

2" instar larvae treated with the LCs, of methylamine avermectin

were decreased significantly compared to their control. While, male

and female longevity insignificantly affected compared to control.

On the other hand, male albino rats were administered oral doses

equivalent to 1/10 or 1/40 of the LDsy value (45mg/kg body

weight) for 21 days (day after day), since, methylamine avermectin

affect on the biochemical parameters of liver function (i.e.

aspartate aminotransferase activity, alanine amino transferase

activity, albumin, cholesterol and triglycerides levels), kidney
function (urea and creatinine concentration), testes function

(testosterone).
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biochemical study.

INTRODUCTION

In Egyptian cotton fields, the cotton leafworm, Spodoptera littoralis (Boisd.)
and the lesser cotton leafworm (Beet armyworm) Spodoptera exigua Hbn. are among
the most serious defoliators threaten the crop. Also, the cotton boll worms, the pink
bollworm, Pectinophora gossypiella Saunders and the spiny bollworm, Earias insulana
Boisd. cause the greatest part of cotton yield losses (Amin et. a/, 2001).

Methylamine avermactine (Radical) is a novel semi-synthetic derivative of
natural product abamactin in avermactin family. Abamactins (Avermactin B1) are a
fermentation product from the soil microorganisms, Streptomyces avermactitis (Burg

et. al,, 1979). This materials act by interfering with the action of gamma aminobutyric
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acid (GABA) (Fritz et. al, 1979). It blocks post-synaptic potentials of neuromuscular
juncations, leading to paralysis.

The present study aims to evaluate the side effects of methylamine
avermectin on the toxicological and biological aspects on Spodoptera littoralis. And

some hepatic and renal parameters in liver, kidney and testes of white albino rats.

MATERIALS AND METHODS

Bioinsecticide used: The used insecticide Radical 0.5%EC, common name
Methylamine Avermactin " 4-deoxy-4 (Methylamine)-(4 R) Avermactin Benzoate
(salt)".

Tested insects:- The stock culture of susceptible Egyptian cotton leafworm
Spodoptera littoralis was reaered on castor leaves (Ricinus communis L.) for
several generations at laboratory conditions of 27 +1 °C and 70+5% RH. (El Defrawi
et. al., 1964).

Bioassay

Different concentrations of the insecticide were prepared. For each
concentration, leaves of caster bean were washed, dried and immersed in tested
solution for 30 seconds, then allowed to dry under laboratory conditions. Five
replicates were made, 10 larvae for each replicate. The same number of replicates
and larvae were considered as a control, these larvae were offered castor leaves
immersed in distilled water. After feeding period of 24 hours on treated leaves, the
percentage of mortality was recorded. The data were subjected to propit analysis

(Klaassen and Eaton, 2001) for determining the LCsy value of the tested compound.
Biological studies

Larvae which treated with LCs of the tested compounds were examined daily
to determine the different biological aspects such as larval and pupal duration, pupal
weight, and percentage of pupation and adult emergence, sex ratio and adult
longevity.

Tested animals and dosing

Male albino rats (Rattus norvegicus var. albus), of 100 - 120 g were obtained

from Helwan Farm, Cairo, Egypt the animals were acclimatized under laboratory

conditions for one week. Food and water were provided adlibitum. Rats (7 rats/each

dose) were given for 21days (day after day) oral doses equaled to 4.5 mg kg-1 b.w.
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(1/10 LDsp) and 1.125 mg kg-1 b.w. (1/40 LDsg). Rats of control group were given
water throughout the experimental time.
Blood Samples

At the end of this experiment (21 days), blood samples were individually
collected from each rat, immediately after slaughtering in dry clean centrifuge tubes.
and then centrifuged at 3000 r.p.m for 15 minutes, the supernated serum samples
were drown in dry clean-capped tubes and kept in deep freezer a t -200C until
conducting the biochemical analysis.
Biochemical Analysis

Serum aminotransaminases, Serum albumin, Serum cholesterol, Serum
triglycerides were measured as indicators for liver function, serum creatinine and urea
levels were measured as indicators for kidney functions and testesteron hormone level
measured as indicator for testes.
Statistical Analysis
Probit analysis was determined to calculate LCsy (Finney, 1971), through software
computer program. Statistical significant differences between individual means were

determined by t- test.
RESULTS AND DISCUSSION

Lethal effect of methylamine avermectin against the 2" instar larvae of S.

littoralis

Data presented in Table (1) revealed that the lethal effect of methylamine
avermectin increased by increasing the used concentration, these results were
confirmed by those reported by Abdel Rahman et a/ (2008) found that radical was
most toxic against the 2™ instar larvae of both laboratory and field strains. Also, Dahi
et al. (2009) who mentioned that Radical bioassay under laboratory was effective
against S. /ittoralis. The 2™ instar larvae were more sensitive to the bioinsecticide
than 4" instar. Thus, the bioinsecticide Radical showed some promise for the control
of this serious pest.
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Table 1. Lethal concentration values of Methylamine avermectin against 2™ instar
larvae of S. Jittoralis under laboratory conditions.

LCso
Treatment Concentration (ppm) Mortality % Slope
(ppm)

0.156 100.0
0.078 66.7

Methylamine
0.019 26.7 0.021 3.35

avermectin
0.01 13.3
0.005 6.7

Control Water 0.0 - -

Latent effect of methylamine avermectin LCso on S. /ittoralis pre treated as

2" instar larvae

Regarding the effect of methylamine avermectin on the 2" instar larvae of S,
littoralis after treatment with the LCs, concentration, data presented in Table (2)
demonstrated that methylamine avermectin leads to a slight significant decrease in
larval duration between the treatment and the control. While there was a high
significant decrease in pupation percentages, mean pupal weight, mean pupal
duration, between treatment and control. Finally there were a nonsignificant decrease
in male and female longevity and a significant decrease in fecundity between

treatments and control.

Our results in coincidence with Abdel Rahman et a/. (2008) who reported that
the treatment of the 2" instar larvae with methylamine avermectin gave highly
significant reduction in pupation percentage, significant decrease in pupal weight and

reduced the adult emergence percentage compared to the untreated larvae.
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Table 2. Effect of LCsy of methylamine avermectin on the adult

(Boisd.) pre treated as 2nd instar larvae.

1419

stage of S. littoralis

Biological Aspects Methylamine Avermectin Control
Larval duration (days +S.E) 13.48 £ 0.38 " 14.86 + 0.07
Larval mortality % 38 4

Pupation % 62 96

Mean Pupal weight (gm)

sokok

0.2510 + 0.008

0.3497 + 0.005

kK

Mean Pupal duration ( days + S.E ) 9.36 £0.2 10.94 + 0.19
Pupal mortality% 194 6
Emergence % 80.6 94
) 32 42.55
Sex ratio%
Q 68 57.45
3 11.17 £045"™ 12.1 £ 0.86
Longevity ( days + S.E)
Q 10.96 + 0.66 ™ 11.44 £ 1.04

Fecundity ( No. of egg / female)

946 + 34.65 ™

1263.23 + 71.34

Effect of methylamine avermectin on liver function parameters

Liver is often the primary target for the toxic effects of xenaobiotics. It is
known that the detoxification of the toxic materials which enter the body occurs
mainly in the liver (Balistreri and Shaw, 1987). Therefore, liver can be used as an
index for the toxicity of xenobiotics. Hence, the activities of some enzymes and levels
of certain biochemical parameters representing liver function, i.e. AST, ALT, albumin,
triglycerides and

Cholesterol was determined in treated and untreated rats. Data recorded in
Table (3) showed a significant increase in the activity of AST, cholesterol and

triglycerides while, ALT and albumin activities increased

significantly in serum of treated rats compared with the control group. The
above results were in harmony with Abed El-Hamid and Refaie (2009) who found that
Avermectin toxicity resulted in a nonsignificant increase in the activity of ALT. (Hsu et.
al, 2001) reported that AST was elevated in abamectin dosed rats in a dose
dependent manner. AST and ALT are considered to be sensitive indicators of
hepatocellular damage and within limits can provide a quantitative assessment of the
degree of damage sustained by the liver (Peng et. al, 2007). Elevation of AST, a
cytosolic enzyme of the hepatocytes, reflects the increase of plasma membrane

permeability resulting from the damage of hepatocytes (Plaa and Hewitt, 1982).
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Soliman et al. (2009) recorded that, Serum AST and ALT activities were increased
significantly at Subacute oral toxicity and Subchronic oral Toxicity compared with
control. Arise and Malomo (2009) they found that ivermectin led to significant
increase (P<0.05) in serum cholesterol concentrations, while albumin was significantly
reduced (P<0.05). These observations may be suggestive of deranged membrane
structures and functions. Abed El-Hamid and Refaie (2009) found that Avermectin
toxicity resulted in significant increase in total cholesterol levels. On the contrary,
avermectin intoxication caused significant inhibition in the level of albumin.

Table 3. Serum aminotransferases activities (IU/ml), Serum Albumin (g/dl),
Cholesterol and Triglycerides level (mg/dl) of male albino rats as aresult
of methylamine avermectin treatment.

AST ALT Albumin Cholesterol Triglycerides
Treatment
. % of . % of . % of . % of . % of
activity activity activity activity activity
change change change change change
1/10LD 5,
methylamine All tested rats died after 10 days of the experiment duration.
avermectin
1/40LDs,
153.4 + 73 ¢ 3.14 + 65.74 £ 2532
methylamine . 125.53 112.31 109.03 137.24 . 131.87
) 6.66 4.57 "™ 0.07™ 0.70 1.82
avermectin
122.2 65 = 2.88 £ 479 + 19.2 £
Control _ _ _ _ _
1.56 3.16 0.09 1.4 0.2

Effect on kidney function parameters

Uric acid and creatinine are useful in early deduction of nephrotoxicity induced
by exogenous compounds. These parameters are used as index of renal damage in
living organisms by Coles (1986). Elevation of uric acid and creatinine concentration in
serum of treated male albino rats may be attributed to reduction in glomerular
filtration in the kidney and also reflect dysfunction of the kidney tubules (Hayes ,
1989, Walmsley and White, 1994).

Results in Table (4) illustrated that, methylamine avermectin leads to a non
significant increase in the activity of creatinine, but the activity of urea increased
significantly in serum of treated rats, as compared with the control group. The
obtained results agreed with those obtained by Arise and Malomo (2009) they found
ivermectin led to significant increase in serum urea, creatinine concentrations, these

observations may be suggestive of deranged membrane structures and functions.
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Abed El-Hamid and Refaie (2009) found that avermectin toxicity resulted in significant
increase in urea. Eissa and Zidan (2009) they found that Vertimec increased uric acid
and creatinine concentrations in serum of treated rats in a dose dependent manner.

Table 4. Serum Creatinine and Urea activities (mg/dl) of male albino rats as aresult
of methylamine avermectin treatment.

Creatinine Urea
Treatment
activity %o of Activity % of
change change
1/10LD 5o
thylami
methy aml-ne All tested rats died after 10 days of the experiment duration.
avermectin
1/40 LD 5
methylamine 0.88 £ 0.06 ™ 18.92 23.16 + 2.36" 42.96
avermectin
Control 0.74 £ 0.03 _ 16.2 £ 0.37 _

Effect on testes function parameters

Testosterone is the most important androgen secreted into the blood by the
Leydig cells of the testes in males. The changes in the rate of inactivation and
elimination of testosterone, due to chemical exposure, can alter the levels of
circulating testosterone and thereby disrupt steroid hormone homeostasis. Wilson &
LeBlanc, (2000).

Data in Table (5) illustrated that, methylamine avermectin decrease
significantly the activity of testesterone in serum of treated rats, as compared with
the control group. These results were in harmony with those obtained by Elbetieha
and Da’as (2003) who found the serum level of testosterone was significantly
reduced when adult male rats were exposed to tap water containing 0, 571, 857, or

1714 ppm abamectin for 6 weeks.
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Table 5. Serum testesterone activity (ng/ml) of male albino rats as aresult of
methylamine avermectin treatment.

Testesterone

Treatment
activity % of change

1/10 LD 5, methylamine avermectin | All tested rats died after 10 days of the experiment duration.

1/40 LD 5, methylamine avermectin 24.2 £ 1.53™ 73.98
Control 93 + 8.60 _
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