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Abstract 

Six equal groups of adult male albino rats were orally 

administered with three different concentrations (14, 7, 3.5 mg/kg 

bw.) of carbosulfan technical (88.5%) and Marsal 20% EC 

Formulation (one conc. of each form per group) for 28 consecutive 

days, then kept two other weeks without treatment as a recovery 

period. 

Samples of brain, thyroid, lung and spleen tissues were taken 

from all groups at the end of treatment and recovery periods, 

examined microscopally and compared with control tissues. 

Results showed that the treatment with technical carbosulfan 

not affected on thyroid tissues, when affected on brain, lung and 

spleen tissues, then lung and spleen tissues were repaired after the 

recovery period but brain tissues still damaged. 

In case of Marsal 20%EC formulation treatment both thyroid 

and brain tissues not affected, when both lung and spleen tissues 

affected and this effect was repaired after the recovery period and 

the tissues returned to normal state. 

INTRODUCTION 

Carbosulfan insecticide is widely used in agriculture to control a wide rang of 

soil-dwelling and foliar insect pests on several crops, recently it was proposed for 

treatment against pyrethroid-resistant mosquitoes (Guillet et al 2001). Carbosulfan 

mammalian toxicology was studied by many investigators as ksheerasogar and Kaliwal 

(2006) who studied the histopathological and biochemical changes in the liver of 

albino mice treated with carbosulfan, the effect on rat stomach was studied by 

Noriharu and Fukuto (1982) , Raghavendra and Kaliwal (2008) investigated its effect 

on estrous cycle and follicular dynamics in albino mice, its acute toxicity in the rat after 

intravenous and oral exposures was studied by Barbara and Krieger (1986), the 

chromosomal aberrations in bone marrow cells of rats treated with carbosulfan was 

investigated by Mehmet et al (1996) and in mice by Sarbani et al (2002). 

The present study aimed to clarify the subacute histopathological effects of 

three different doses of two carbosulfan forms (technical 88.5% and commercial 

compound Marsal. 20% EC) on some organs tissues of male albino rats at the end of 

treatment and after two weeks recovery periods.  
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MATERIALS AND METHODS  

Chemical: Carbosulfan an anticholinesterase methyl carbamate currently in local use 

as a soil and foliar insecticide, its chemical name is 2, 3-dihydro-2, 2-dimethyl-7-

benzofuranyl [(di-n-butylamino)thio]-methl carbamate. Its human initial signs of 

toxicity include sweating, nausea and blurred vision (Gosselin et al, 1984). Its 

technical 88.5% and EC. 20% formulation (marsal) were obtained from Delta 

Agrochemicals Co. and used in this study. 

Experimental animals: Adult male albino rats (Wister strain) weighting 170-190 g. 

were used in this study. Animals were acclimatized for two weeks prior to study under 

normal healthy laboratory conditions in the animal house of the Mammalian Toxicology 

Department, Central Agricultural Pesticides Laboratory, and were fed a normal 

commercial diet and allowed free excess of water. 

Subacute experimental design: For each form of the tested pesticide 35 animals 

were randomly divided into 7 groups of equal five rats each. The groups were treated 

as follows: 

Groups 1, 2:  The animals were administrated the dose of 14 mg a.i. /kg bw. of the 

carbosulfan form (technical or formulation) as a high dose. 

Groups 3, 4:  The animals were administrated the dose of 7 mg a.i. /kg bw. of the 

carbosulfan form (technical or formulation) as a medium dose. 

Groups 5, 6:  The animals were administrated the dose of 3.5 mg a.i. /kg bw. of the 

carbosulfan form (technical or formulation) as a low dose. 

Group 7:   The animals were received distilled water to be used as control. 

The rats were treated orally by metallic stomach tube for 28 consecutive days and, 

kept without treatment for 14 days as a recovery period. 

Histopathological examination: At the end of treatment and recovery periods 

brain, lung, thyroid and spleen tissues specimens were taken in 10% formalin solution 

from all groups of treated animals during the post-mortem examination and were fixed 

in 10% formal saline. The fixed tissues were washed in tap water, dehydrated in a 

series of alcohol, cleared in xylene then embedded in paraffin. Five microns paraffin 

sections were obtained and stained with Hematoxylin and Eosin stain as mentioned by 

Carleton et al. (1967) for histopathological examination. 

RESULTS AND DISCUSSION 

The increased mammalian safety of the sulfenylated derivatives of toxic 

methylcarbamate esters (like carbosulfan) has been attributed to the delay factor 

provide by the N- sulfenyl moiety; i.e., derivatization allows the compound to be 
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metabolized to nontoxic products before intoxication can take place (Fahmy and 

Fukuto, 1981). 

Maged et al., (2006) were reported that the two carbosulfan used forms 

caused several subacute histological damages in liver and kidney tissues, where the 

damages were more occurred by the technical than the formulation. The present study 

was considered the effect of three different doses (14, 7, 3.5 mg/kg bw. a. i.)of both 

technical 88.5% and 20% EC. Carbosulfan on brain, thyroid, lung and spleen rat 

tissues after four weeks daily oral exposure and two weeks later as recovery period. 

De Prospo et al (1982) were reported malignant lymphoma , bronchio-alveolar 

adenoma and significant increase in the number of metastatic malignant lymphomas 

of mediastinal and mesenteric lymph nodes, as well as thymus and spleen in control 

and low-dose treated mices, so these results and incidence of non-neoplastic and 

neoplastic lesions considered usual and unrelated to Carbosulfan treatment.  

The examination of brain tissues showed infiltration oedema around 

congested blood vessels and some neurons by all doses of the technical carbosulfan 

which stilled after the recovery period, where no changes were noticed by the 

formulation doses. 

No effect was noticed by the two tested forms of carbosulfan on thyroid 

tissues at all used doses. 

In case of lung tissues examination, the two tested carbosulfan forms 

produced a simple bronchopneumonia by all doses, which was disappeared after the 

recovery period. 

Also the treatment of technical or 20% EC formulation of carbosulfan was 

produced a decrease in the number of lymphocytes in spleen white follicles by all used 

doses and this decrease returned to normal after the recovery period. 

The not recovered brain tissues damage by the technical carbosulfan was 

suspected, where brain is the main target organ to carbamates which many pervious 

investigations proved their neurotoxicity (Chantal et al., 2003, Miller 1982).  
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