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Genotoxic effects of three different tested pesticides
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ABSTRACT

Three pesticides from three different chemical groups;
coumatetralyl, imidacloprid and ivermectin were used at
sublethal doses of 0.1 and 0.25 LDs to perform the genototoxic
effects on albino rats Rattus norvegicus albinus by determining
the total protein and nucleic acids (RNA and DNA) in brain,
kidney, liver, heart and spleen. coumatetralyl (0.1 LDs) caused
significant increase in DNA quantity in all tested tissues except
in spleen. Whereas 0.25 LDs, caused highly significant increase
in DNA quant1ty in brain and heart tissues and significant only in
spleen. There were parallel results concerning RNA quantities
with DNA obtained data especially upon using 0.25 LDs,
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coumatetralyl caused genotoxic effect in treated rats. This was

pronounced in highly significant values for protein content that
was obtained upon treatment hv 0.1 and 0.25 LDs; in most
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compounds tested. The 1m1daclopr1d caused significant increase
in DNA content in all tested tissues, except in the heart where it

showed highly significant increase over the control value.
Regarding RNA content estimated in various tissues upon
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imidaclopid treatment, it showed severe reduction at
both used doses, being significant in the liver, and highly
significant in spleen and kidney. Total protein level showed
highly significant decrease in all tested tissues under the two
used concentrations. Ivermectin exerted its genotoxic effect on
liver tissue, as it caused highly significant increase in DNA
content under both concentrations. Whereas, RNA content
showed highly significant changes being positive (increase) in
heart tissue and negative (decrease) in kidney and spleen tissues
upon using 0.1 LDs, while 0.25 LDsg caused highly significant
decrease of RNA value in all tested tissues except liver tissue,
where it showed highly significant increase in quantity.

INTRODUCTION

Pesticides are used extensively allover the world in plant
protection. Egypt consumes 1 —2% of the world production, as it

was reported by Amr (1990). Those pesticides as pollutants
reach the human body in daily diet along food chains, deposited

£ o

and accumulated in adipose tissues (Morita et al, 1975) and
(Mori et al, 1983). Anticoagulants cause death by internal
haemorrehage. In general, all the anticoagulant rodenticides
currently available are of the two chemical types, hydroxy
coumarine or indane—dione derivatives (Meehan, 1984). The
toxic effect of the anticoagulant results from their commutative
effect. Besides they do not include symptoms that inhibit feeding
on poisons bait until a lethal dose has been ingested (Rennison,
1974). Enan (1976) reported that Warfarin caused anemia and
reduced prothrombin activity. Moreover, (Park et. al, 1980)
cleared that anticoagulants, difenacoum and brodifacoum
inhibited clotting factor synthesis. Besides, sub lethal doses of
warfarin and coumatetralyl lead to development of microcytic
anemia early at 24 hr of treatment and followed by macrocytosis
and again by the reoccurrence of microcytosis with recovery of
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the treated rats (Shimaila, 1989).Confidor has a new mode
ofaction. It has a flat aromatic molecule as shown in acariddine,
which intercalates in the DNA base pair stack. Therefore, it
could stabilize a shifted pairing in repetition sequence of bases,
giving rise to genotoxic effects (Streisinger et al, 1966). Those
genotoxic effects reconsidered among the most serous effects
include heritable genetic disease, carcinogenicity and birth
defects (Sherif et al, 1990). Vertemic, the natural product
produced by soil fungi fermentation and its mode of action in
mammals 1s attributed to its effect on gamma amino buteric acid
(GABA) receptors. Although, the most parsimonious explanation
for how ivermectin works is that it specially increase membrane
chloride ion permeability, there clearly other sites of action at
which ivermectin affects either the host or target organism

Lanakas and Gordon (1988).

The aim of this study is to assess the effect of sublethal
doses of three pesticides, Racoumin coumatetralyl, Vertimec
ivermectin and Confidor imidacloprid on total protein, RNA and
DNA in different organs, liver, kidney, spleen, heart and brain in

treated albino rats at sublethal doses.
MATERIALS AND METHODS |

Tested pesticides: Three pesticides belonging to different
groups and having different mode of action were tested. These
are coumatetralyl as rodenticides, imidacloprid as insecticides
and ivermectin as acaricides: They represent the main three
chemical groups in large-scalé use in the Egyptian environment
at least for the lastten years. Sublethel dose (1/10 and Y4 LDs)
of these pesticides were used.
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Tested animals: The male white albino rats (Rattus norvegicus
albinus) each weighing 100 - 175 g were used in this study. They
were obtained from the animal house of the High Institute of
Public Health, Alex.Univ.The animals were fed on a diet, which
consisted of bread, milk and crushed maize.

Methods of testing: The animals were divided into 7 groups,
each group was 4 rats. The first and second groups were treated

ith N1 A ANO2°KT T r 1
with 0.1 and 0.25 LDs of coumatetralyl, respectively. The third

and fourth groups treated with 0.1 and 0.25 LDs, of imidatloprid.
The fifth and sixth groups were trea edwith0.1and 0251 nm of

4 3l Aliudd Qi Lad wdnd 1wl Alid e

ivermectin. The lasf group was treated with corn oil only as
control. The control and the treated animals were sacrificed, then
the brain, liver, kidney, heart and spleen were removed rapldly
and cleaned. The tissues were homogenized in cold distilled
water to a 20%(w/v) and frozen at -4°C. One milliliter of the
homogenate was added to 8 ml of tetrachloroacetic acid (TCA),
10% solution. Precipitate formed was separated from the
supernatant fluid by centrifugation at 2000 rpm for 5 min. The
supernatant was used for protein, RNA and DNA determination.
The protein content of the tissue hydrolyzates was determined
using Behring Institute Clinical Reagent kit Weichselbaum
(1946). The concentration of RNA in the prepared tissue

nyarmyzate was medburcu as UCbLHDEU Dy LAOWILK dll(.l I\.dpld[l

(1957). The concentration of deoxyrlbonuclelc ac1d (DNA) of

tha w

Ul preparc a
method (Chr al, 1997).

t— test accordmg to Motulsky (1987).

16



J.Pest Cont. & Environ. Sci. 9(3): 13-26 (2001)
RESULTS AND DISCUSSION

Data presented in Table (1) clearly show the deleterious
effect of coumatetralyl on nucleic acids (DNA & RNA) contents
and total protein in liver, kidney, brain, heart and spleen of
treated male albino rat at two doses (0.1 and 0.25 LDs).
Deoxyribonucleic acid content in liver tissues at 0.1 LDs,
treatment (0.960 pg / g tissue) showed an increase in quantity
over the control value (0.610 pg / g tissue). While, the
concentration (0.25 LDsg) did not cause noticeable change
compared to the untreated value (0.661 and 0.610 pg /g tissue),
respectively. Despite the previous data concerning DNA content,
the used rodenticide has execrated its inhibitory effects on male
rat, due to its action on protein biosynthesis. Obvious values of

over the control value. These results are direct indicator for liver
function disturbance due to coumatetralyl treatment. This finding
is in coherence with several previous reports (Eisa and Seleim,
1992) and (El- Sheikh et. al, 1993). Estimation of RNA contents
in kidney, brain, heart and spleen tissues after two tested
. coumatetralyl doses showed significant decrease in spleen tissue
at 0.1 LDso and highly significant at 0.25 LDs in liver, kidney
and spleen tissues.

Toxic effects of ivermectin on nucleic acids and total
protein in male albino rat are pronounced in all tested tissues as
presented in Table (2). It is clear that DNA content in liver
tissues showed higher values upon ivermectin treatment. The
value is twice as much (1.26 pg /g tissue) in rat treated with 0.1
LDsy compared to 0.61pg / g tissue in untreated rats. This
compound may act on DNA repair system and /or stimulate DNA
replication. The other tissues at the above-mentioned
concentrations did not show any significant variations over the
control values. Higher concentrations that used (0.25 LDs,) did
not have an impact on DNA quantity in all tested tissues except
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in liver. It showed a significant increase over the control value
(0.61pg /g tissue) as it was 0.96 pg /g tissue. This increase
in DNA content could be due to arrested and /or polyploidyin
chromosomal set, especially when the quantity of estimated
DNA equal twice the quantity of its correspondent in control.
This conclusion was put forth as several investigations that used
different pesticides to detect their influences on chromosomal
aberrations (Abd El-Baset and El- Nahas, 1985 and Fayed et. al,
1989). Regarding the effect of ivermectin on RNA quantity of
different tissues showed an overall reduction, as its synthesis isa
TN A PO PN Thavaf~ s~ + Aornvanan 194 DANTA
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followed ivermictin treatment is expected due to the decrease of

DNA svnthesis. Similar results for nucleic acids reduction upon

synthesis. Similar results for nucleic acids reduction u pon
pesticides treatments in different organs were recorded by EL —
Elaimy and Abd El- Nabi (1990). They attributed this finding to
the inhibition of the de-novo purine synthesis. Moreover, this
reduction in nucleic acids content could be due to higher levels
of nucleases activity as this reflects the intercede for nucleic
acids catabolism. Estimated total protein in all tested tissues
whether upon using 0.1 or 0.25 LDsgof Ivermictin came to be
inhibited as it is presented in Table (2). In fact this finding is in a
good agreement with Abd El- Baset and El — Nahas (1985), Eisa
and Eissa, (1992) and Eissa & El — Sheikh, (1993). Severe
reduction of total protein in treated tissues was in parallel with
significant reduction in total estimated RNA. This finding would
indicate that, Ivermictin exerts its action on RNA synthesis

rather than protein biosynthesis system.These results were
thnnrfpr‘ by Kim 21 al f1 QQR\

ported by Kim er a/ (1998).

Data presented in Table (3) clearly show the deleterious
effects of Imidacloprid on nucleic acids (DNA& RNA) contents
in the tested tissues at the above two doses. Estimation of DNA
showed increase in all tested tissues over the control values. This
increment appeared to be significant in liver, kidney and heart

20



001)

13-26 (2

.
.

10°0 S d 1e ueorjiulIs A[USIH 4.
S0°0 S d e ueoijiudig

21

J.Pest Cont. & Environ. Sci. 9(3)

*
0T 1¥9' 111 06'8¥8'801 £€°9F9L°CS1 SEIFSSSI 9'$FS9°0€1 uejoud qer0]
SEIF0LO'6 029°0F LE'S 06" 0F0SS°€ 86°0FST°ZI 0SL0F9S ¥ VN [01u0)
Y 0F060'1 OV1'0F 9L0 CI0F ¥19°0 0£0°0FSS 0 0v0'0¥19°0 VNA
#+EEVFI9°09 wxb 1 '9F65°69 «+0V8F0'8p *99TF00°SS LT 6FTSTS urjoxd [eioL
#xL0 17085 P «x080°0FCS°S «x€0°0F 11 * 85 0F091°6 «0 60°0FZ6'CT VNY *a1sz0
86'0F009°C «x010°0F60°C 091" 0F¢'1 +20°0F990°1 #660°0FLO'T VNA
x+06' LFF 101 «x €S SF6SBE «xCV EF61'8E «xV9 9F68°9¢ xxO1F61LE urajord [ei0],
+ +0VL0FC9C «x0£8°ZFI89 «0 TTOFEET | +499°0FC1'9 «002°0F64'C VN %5qT 170
08€1F08°C «0L 9°0F01°C 0LZTOFST I V0 OFSH' [ 050°0F 60°1 VNG
us[dg Meay urelg Kaupry] A1
m.ﬁu.._oﬁﬁm.ﬂmm JUSUREBAIL
uedip

"SUESIO JUSISIJIP 1BI oulqje ojew uL (enssn § /Fw) ureoid [e10)
pue (anssn 8/ 311) Jus1uod (YR % VNC) SPIOE 919]onU U0 prxdojoeprwur jo 3993y orxojoudr) :(g) d[qel




Rabieh et al.

tissues. DNA values in treated rats appeared to be twice as much
as those in their respective untreated rats. Regarding RNA values
presented in the same Table, Imidacloprid caused highly
significant decrease in RNA content in Kidney and spleen tissues
when used at 0.1 LDs,. However, highly significant increase
appeared in heart tissue. On the contrary these were significant
decrease in RNA content in the rest of tested tissues. Total
protein quantity in all tested tissues exposed to 0.1 LDsp
appeared to be at the same low value 0f36.9, 37.18, 38.19 and
38.59 mg/g tissue in Kidney, liver, brain and heart tissues,
respectively. They all showed highly significant decrease despite
higher value in spleen tissue (104.4 mg/g tissue). Higher
concentration of 0.25 LDsp showed the same deleterious effect on
protein biosynthesis hence was scoring lower level than that in
control. This observation is in good agreement with Eisa and
Eissa, (1992), Eissa and El — Sheikh, (1993), El Sheikh et al,
(1993) and Chris et al, (1997). Lower level of RNA in treated

tissues could be due to either DNA damage or toxic effects of the
Imidacloprid exerted on transcripitonal enzymes. In fact, it has
been reported before by Eisa and Eissa (1992) that Imidacloprid
cause damage to genetic material to non-target, worm blooded
animals.
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