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Toxicological and histopathological study of alimentary canal of guinea

pig (Cavia porcellus) exposed to some herbicides

Abstract:- Herbicides are toxic molecules. They primarily affect the plant cells but studies have shown that they are equally

toxic to animal cells. In the present paper, studies on the histopathological effects of these herbicides on different regions of

guinea pig’s alimenting canal were made after administering proper LD
50

 dosages. The study revealed shrinking of the cells

and enlargement in intervilli space in the duodenum of the animal. The study also shows that herbicides cause wide range of

effects on the animal tissue including histopathological changes.
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INTRODUCTION

Herbicides are very effective in controlling the weeds.

The uses of herbicides increasing day by day create the

problem of pollution. The extensive use of biological active

chemical implies a potential hazard which has to be

evaluated. Their mode of action had been extensively

studied by Chkanikov (1973).1 Some of the herbicides are

quite toxic to animals and also bring wide range of effect

on ecosystem (ecotoxicity). A limited attempt has been

made in present project to understand the toxic and

histopathological effect of herbicides like 2,4/D and 2,4,5/

D on animals Preferable Alimentary Canal, 2,4/D is an

important herbicide widely in used for the past four
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decades.2,3 Some herbicides namely 2,4/D, warfarin,

mcoumarin also caused accidental death when consumed.4

MATERIALS & METHODS

1. Rearing of the animals: - The guinea pigs were

obtained from local market in Patna. They were

divided into group of six. Eight such groups were

formed. Each group was kept in Cage 2’x4’x3’ in

size. The test animals were kept separately at

constant temp 25 50C. After three weeks from

the date of capture. The animals were considering

for experiment.

2. Test of oral toxicity:- Oral doses were given

through disposable syringe of one ml divided into

40 division the animal were divided into six

group., each of two animals, one animal in each

2(AS).
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group served as control while other as test. Test

animal orally administrated herbicides in a single

dose (500mg/ kg of 2,4/D and 600 mg/kg of 2,4,5/

T) and sacrificed after six hours. Another group

of test animal were fed herbicides orally at a rate

of 72.4 mg/kg of 2,4/D and 76.8mg/kg of 2,4,5/T

for 7 days. Animals were sacrificed after 8 days

by both herbicides.

3. Method for determination of LD
50

 Value:- In

the present investigation the herbicides used were

2,4/D (2,4, Dichloro phenoxy acetic acid) & 2,4,5/

T (2,4,5 Trichloro phenoxy acetic acid). The

herbicides were diluted in acetone in different

concentrations.

4. For the assessment of LD
50

 values mortality count

was taken 24 hrs after each treatment. Treatment

with each concentration of 2,4/D and 2,4,5/T was

Repeated thrice and average mortality figures was

noted. For control only acetone was used on

specimen. No mortality was observed. Different

concentration of 2,4/D and 2,4,5/T applied to each

group of specimen and concentration on mortality

curve was obtained. The data subjected to probit

analysis and LD
50 

value of 2,4/D and 2,4,5/T for

guines pig were calculated by prohibit analysis.5

And it is also expressed by graphical method.6-9

5. Method for determination of Histopathological

changes induced by Herbicides:- Certain lethal

doses of LD
50

 of 2,4/D and 2,4,5/T were injected

into guinea pig with a micrometre syringe filled

with a 26 gauge needle. The tissue of intestine

was fixed in alcoholic Bouin’s fluid. The

permanent preparations of the slide were made

following the standard procedure of paraffin

embedding with 8µ to 10µ thick sections. The

usual double stain techniques of Delafield’s

haematoxylin and eosin were employed for

staining the section

RESULT & DISCUSSION

Administration of 2,4/D and 2,4,5/T on duodenum

resulted in shrinkage of villi, increased intervilli space,

broken mucous membrance, degenerated lamina propria,

separated cells of brush border. Administration of 2,4/D

on Small intestine resulted in development of space

between villi, degeneration of cells towards periphery,

shrinkage of intestinal tissue, detachment of intestinal

mucosa from sub-mucosa. Administration of 2,4,5/T

resulted in the cracking of intestinal wall, breaking of

lamina prorpria, separation of mucosa from submucosa

layer and detachment of cells from brush border.

Similar changes after treatment of insecticide was

observed by Mishra and Mukherjee (1972)10 on

Drosophila. Effects of Allethrin, Dieldrin and Parathion

in Poecilocerus pictus. Similar result has been reported

by Lal. et. al. (1970)11 in the larvae of Sponocioptera litura

with endosalfan. It can be reasonably presumed that

Oesophagus and stomach were not affected by toxicant

because the toxicant is not able to cross the membrane

barrier.

Small intestine is main organs of absorption and her

toxicant were able to cross the membrane barrier and

brought about the histopathological changes Shrinkage of

the cells is caused by the expulsion of water from the tissue,

this caused the breaking of the cells and other layers.

Steinhans observed that in the intestinal region. The

histopathological changes are variable.

Pilat studied the histopathological changes in the

alimentary canal of Vanessa urticae. Porthetria dispar and

Pieris brassicale induced by various toxicant and observed

that Pathological changes vary from minor to serious

damage of the cells, Soliman and Shehata (1963)12 have

observed that the parathion and chlorinated hydrocarbon

disintegration effecting the epithelicel cell of the alimentary

canal of grass hopper and the house fly larvae. The

histopathological changes in alimentary canal have also

been reported by Toppozada et. al. (1963)13 and Datta &

Das (1971)14.

The detachment of the epithelial layer is probably

caused by the shrinkage of the cells due to loss of water.

The shrinkage of cellular cytoplasm and cellular elongation

probably caused vacculation in the cells.
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