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ABSTRACT

Laboratory study was carried out to show the effect of daily oral
administration /4 LDso (500 mg/kg b.w.) of herbicide Butachlor (Machete) after 1, 2, 3
and 4 weeks post treatments on some organs weight and histological changing of
the climbing rat Rattus rattus frugivorous. Concerning the histological changes in
liver, there was focal mononuclear leucocytes the results of this study cleared that
there is a significant decrease in body weight of the treated animal comparing to the
untreated ones during the period of exp. On contrast weight of the liver, kidney, heart
and lungs that increased significantly and caused inflammatory cells infiltration,
kUpffer cells proliferation and hemosiderin pigments in between the degenerated
hepatocytes. In addition dilation in the central veins, portal veins and sinusoids were
observed. Also, AST, ALT enzymes and total protein were changed in plasma of roof
rat, Rattus rattus after oral administration /4 LDso Butachlor herbicide daily for one
month were affected. An increase in AST, ALT and total protein level at all tested
periods, except at 4" weak total protein did not significant changed compared with
control.

INTRODUCTION

The development of industry and agriculture in Egypt has produced
significant improvement in the standard of living the country. However, it has
also resulted in chemical pollution which if unchecks could threaten human
health as well as national production.

The use of insecticides, herbicides, fungicides, nematicides,
rodenticides and molluscicides (the most important chemical pollution) had
recently increased for agriculture and public health purposes. The application
of these pesticides in soils will potentially lead to changes in the population of
soil invertebrates either directly or indirectly (Edwards and Thompson, 1973).
The objective of the present study is to clarify the histological abnormalities
that had occurred in liver and some biochemical changes of the climbing rat,
Rattus rattua frugivours treated with /4 LDso herbicide Butachlor (Machete)
oral administration.

MATERIALS AND METHODES

Chemical compound:

Butachlor (Machete) herbicide was obtained from Monsanto Co.
Chemical name:

N- butoxymethyl-2- chloro- 2, 6- dimethyl acetanilide.
LDso for rat 2000 mg/kg body weight.
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Experimental animals:-

Male of the climbing rot (Rattus rattus frugivorous) (120-130 g.b.w.)
were obtained from Abu-Rawash area. Giza Governorate which there was no
rodenticides application. The animals were given standard diet and water ad
libitum, being kept in air conditional room with a 12hour light / 12 hour dark
cycle, after two weeks of acclimatization they were divided into two groups.
The first one left as control, and the second group was daily oral,
administered /4 LDsp (The determined LD50 value was 2000mg /kg b.w.) for
one month.

Five animals from control and treated animals were weight and
sacrificed at intervals 1, 2, 3 and 4 weeks post-treatment. Their livers were
isolated, weighed, fixed sectioned, stained and examined under microscope
according to Conn and Darrow (1960). Blood was collected inheparinized
centrifuge, the plasma was obtained by centrifugation at 3000 r.p.m. for 15
minutes and pipetted in clean and dry tubes then kept at -20C° for analysis.
Activity of AST and ALT enzymes and total protein of treated and untreated
animals were determined according to Reitman and Frankel (1957) and
Henry (1964). Statistical analysis was done according to Snedecor and
Cochran (1967).

RESULTS AND DISCUSSION

The effect of /4 LDso daily oral administration of herbicide butachlor
on body, liver, kidney, heart and lung weight of Rattus rattus frugivous are
recorded in Table (1) the body weight was significant decrease when
compared with control during tested periods, while liver, kidney, heart and
lung showed a slightly increase when compared with  control through all
intervals of the experiment except for the heart weight which showed
significant decrease at 4" week post-treatment. The present results are in
agreement with those of El-Mahrouky, (2002), Khidr (2002), EI-Mahrouky, et
al. (2003), and Beshay (2005).

Aspartate aminotransferase (AST) and Alanine aminotransferase
(ALT) in blood are important and critical in biological processes. They have a
role in amino acid and also biosynthesis metabolism and they are considered
as specific indicators of liver damage. Data in Table (2) indicate the effect of
/4 LDso of butachlor herbicide on AST, ALT enzymes and total protein in
blood plasma. Results showed that AST level increased with high significant
with prolongation of post-treatment period as its values were 33.0, 36.2, 31.4
and 30.4 p /L at 1st, 2"d, 34 and 4" weeks post-treatment with the difference
percentage 43.5, 57.4, 36.5 and 32.2% respectively. In addition, ALT level
increased significantly from 13.2 in control to 19.2, 19.4, 18.6 and 17.8 u /L at
1st, 2nd 34 and 4" weeks post-treatment with difference percentage 45.4,
46.9, 40.9 and 34.8% respectively. Regarding total protein, it is cleared that
butachlor herbicide treatment increased total protein in plasma highly
significant except for 4" week did not significant changed and its values were
7.5, 9.5, 7.2 and 6.5 mg% at 1%, 2", 39 and 4" weeks post-treatment,
consecutively comparing with 5.9 mg% in control with 27.1, 61.0, 22.0 and
10.2 differences, respectively.
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The obtained results agree with those of Amer et al. (1994) who
cleared that the increase of AST activity may be referred to the diffusion of
this enzyme from its intracellular sites due to the damage caused by the
insecticide on the sub-cellular level. In contract, the decreased of the
enzymes level may be due to either; the diffusion of these enzymes from the
liver to the blood and then through the kidney to outside with the Urea or /
and due to the decrease in its synthesis to liver tissue disorders. El-Essely
(2002) showed that the fluctuation in total protein level might be results from
an imbalance between the rate of synthesis and the rate of degradation,
these findings were sported by those of Abd El-Galil (2005) and Ali (2006).

Regarding the histological effects of /4 LDso butachlor herbicide on
liver of Rattus rattus after five weeks were illustrated in Figs. (2, 3, 4 and 5).
There were dilation in the central veins, portal veins and sinusoids (Fig. 2) at
one week, focal mononuclear leucocytes inflammatory cells infiltration were
noticed in the portal area as well as in between the hepatocytes associated
with kUpffer cells proliferation in addition, a remarkable increase in number of
bincleate cells in size (Fig. 3) at two weeks, the portal area fibrosis with
dilatation in the portal vein and atrophy in the bile duct (Fig. 4) at three week
and mononuclear leucocytes inflammatory cells infiltration, kUpffer cells
proliferation and hemosiderin pigments in between the degenerated
hepatocytes (Fig. 5) at fourth week post-treatment. These findings are
inagreement with Khidr (2001), Abd EIl-Galil (2005) and Rezk.(2006).

Fig.1 Liver of rat in the control showing the normal histological
structure as notice in the central vein, portal vein, hepatocytes
in the hepatic lobules and portal area. (H & E x 40)
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Fig.2 Liver of rat first week after treatment showing dilatation in central
vein, portal vein and sinusoids. (H & E x 40)

Fig.3 Liver of second week post treatment showing focal mononuclear
leucocytes inflammatory cells infiltration in between the
hepatocytes with activation of the kurffer cells. (H & E x 40)
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Fig.4 Liver of rat third week post treatment showing fibrosis with
dilatation in the portal vein and atrophy in the bile duct in the
portal area. (H & E x 40)

Fig.5 Liver of rat fourth week post treatment showing hemosiderosis,
kurffer cells proliferation and mononuclear leucocytes
inflammatory cells infiltration in between the degenerated
hepatocytes. (H & E x 40)
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Table (1): Effect of 1/, LDso butachlor herbicide on the weight of the certain organs of Rattus rattus frugivorous.

Weight of the investigated organs after

a?;?:ge Control 15 2nd 31 4
: weighting L Rate of S Rate of L Rate of N Rate of
weight () Weighting changing Weighting changing Weighting changing Weighting changing
Body weight| 126.7 119.0 0.94 116.7 0.92 110.1 0.87 109.2 0.86
Liver 4.0 5.3 1.33 55 1.38 5.6 1.4 5.7 1.43
Kidney 0.83 1.06 1.28 1.04 1.25 1.03 1.24 1.07 1.29
Heart 0.57 14 2.46 1.06 1.86 1.07 1.88 0.55 0.96
Lung 0.87 1.49 1.71 1.42 1.63 1.21 1.39 0.97 1.11
Table (2): Effect of 1/, LDsp butachlor herbicide on AST, ALT and T.P in plasma Rattus rattus frugivorous.
Weeks post-treatment
Control g 3 T
Parameter | Mean + Ist 2 3 4
SE Mean +| % T Mean + | % T Mean + % diff T Mean + % diff T
) S.E diff |comp. S.E diff | comp. S.E comp. S.E comp.
AST 23.0+ | 33.0+ 36.2 + 314 + 30.4 +
(u/L) 519 129 43.5| 3.989 293 57.4| 3.608 538 36.5 | 2.597 20 322 | 25
ALT 132+ | 19.2+ 194 + 18.6 + 17.8 +
(u/L) 171 59 45.4| 2.153 0.99 46.9 | 3.147 0.91 409 | 2.78 0.81 34.8| 2.43
7.5 + 95+ 7.2+
0, — — X
T.P.(mg%) (5.9 +0.41 0.68 27.1| 2.04 0.35 61.0| 6.678 0.36 220 2.38 |6.5+0.43{10.2| 1.01

Each value expressed as mean + S.E of 5 rat.




