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The systemic fungicide methyl benzimidazole carDamane 
(MBC) is extensively used to control fungal diseases of 
food and vegetable crops including orchards. It is 
absorbed by roots and transported to various parts of 
the plant (Prasad et al 1979) with residues persisting 
for periods ranging from 15 to 45 days (Arora et al 
1977). 

WHO (1977) recommended the desirability of conducting 
short-term studies for elucidation of its effect on 
the liver in rats and dogs. Wide species variation 
in acute toxicity of MBC has been reported (Janardhan 
et al 1986). Ninety day feeding studies in rats reveal- 
ed its potential to cause hepatotoxicity and nephro- 
toxicity (Janardhan et al 1987). 

This paper gives the results of similar study conducted 
with MBC in dogs to assay the possible toxicity to 
vital organs like haemopoetic system, liver and kidneys. 
The results were evaluated in relation to data obtained 
from studies in rats. 

MATERIALS AND METHODS 

Methyl benzimidazole carbamate was supplied by Regional 
Research Laboratory, Hyderabad, India. The sample used 
for this study was 98% pure. It is a grey coloured 
light crystalline powder with a molecular weight of 
290. It is practically insoluble in water. 

Apparently healthy young mongrel dogs of both sexes 
were obtained from Municipal Corporation, Hyderabad, 
India. The dogs were treated for all acto-and endopara- 
sites and were vaccinated for rabies and kept under 
observation for a period of thirty days before using 
as experimental subjects. The dogs were housed at 
25~177176 with relative humidity of 45 to 55 per cent. 
Tap water and stock standard diet given ad libitum. 
The light period was from 5 a.m to 6 p.m. 
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Twentyfour dogs weighing between 7.5 to 11.5 kg were 
assigned randomly to four groups each of 3 males and 
3 females. Care was taken to have approximately similar 
average body weights. MBC was administered orally sus- 
pended in 500 ml of milk. Animals in control group 
received same quantity of vehicle (milk) alone. Based 
on the results of the experiments carried out in rats, 
three dosage levels viz. 20, 40 and 80 mg per kg body 
weight per day were selected for the short-term toxic 
studies in dogs. 

All dogs were weighed weekly for 13 weeks and observed 
for toxic signs and mortalities. At intervals of 15, 
30, 60 and 90 days blood samples were taken from all 
animals and examined for haemoglobin concentration, 
erythrocyte count, total and differential leucocyte 
counts. At the end of the experiment blood sugar (Nel- 
son-Somogyi 1957), blood urea (Natelson 1957) and whole 
blood cholinesterase (ChE) activity (Fleisher and Pope 
1954) were determined in each sample of blood, and 
serum was analysed for alkaline phosphatase (Kind and 
King 1954), GOT and GPT (Reitman and Frankel 1957) 
activities and bilirubin concentration (Malloy and 
Evelyn 1937). Urine analysis, including appearance pH, 
glucose, occult blood, ketones and microscopy of the 
sediment, was carried out. 

At the end of the experimental period all the dogs 
were sacrificed by injecting large dose of nembutal 
sodium intravenously. Gross autopsy examination was 
performed and brain, liver, heart, kidney, lugs, spleen, 
adrenals, testes/overies, prostate/uterus and bladder 
were collected and their weights recorded. 

Liver and kidney tissues from all dogs in control and 
treated groups were fixed in i0 per cent formalin. 
Paraffin-wax sections were stained with haemotoxylin 
and eosin for histopathological examination. 

Statistical analysis of the data was carried out accord- 
ing to the student's 't' test (Snedecor and Cochran, 
1967). 

RESULTS AND DISCUSSION 

The dogs in all groups remained in good health through- 
out the experimental period without showing any toxic 
symptoms. The early decrease in body weight (Fig i) 
in males was not made up later in the study although 
the subsequent rate of weight gain was similar to that 
in the controls. The results of body weight indicate 
that MBC did not influence significantly the body weight 
in dogs. 
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Figure 1 WEEKLY BODY WEIGHTS OF DOGS TREATED WITH 
MBC DAILY FOR 90 DAYS 

�9 Control ~ 20 mg/kg 0 40 mg/kg �9 80 mg/kg 
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The composition of urine samples collected at different 
stages showed no changes attributable to the administra- 
tion of MBC. 

Haematological values (Table i) reveal that there was 
a reduction (P < 0.05) of haemoglobin concentration 
in females only. An increase of erythrocyte number 
in males and decrease in females was noted at 15 and 
30 day intervals, whereas at 60 and 90 day intervals, 
erythrocyte number decreased in both sexes. Leukocyte 
count registered a decrease in all treated groups (P< 
0.01) especially in females after 30 day treatment. 
Neutrophil and lymphocyte counts were not affected 
in any group. Due to the haematological changes that 
occurred independently of the dosage and without any 
regularity, we believe that MBC has no significant 
influence on haemopoeitic system. 

MBC did not affect the whole blood cholinesterase acti- 
vity in any of the groups, which is in further confor- 
mity with our earlier observations in rats, showing 
that MBC has no inhibitory effect on ChE activity in 
dogs also. 

The values of serum alkaline phospohatase activity 
(Table 2) show no significant difference among the 
groups. There was a dose-related increase in SGOT acti- 
vity which was significant (P < 0.01) at the high dose. 
Significantly higher levels (P < 0.05) of GPT activity 
was noted although it was not dose-related. Dose-unrela- 
ted increase in males and decrease in females was re- 
corded in blood sugar concentration. Significant incre- 
ase (P <0.01) in serum bilirubin concentration was 
observed in all the treated groups. 

Liver sections revealed dose-related changes ranging 
from sparse infiltration by inflammatory cells, fatty 
infiltration, extensive congestion and inflammatory 
and degenerative changes. 

Though the enzymatic changes point to mild hepatic 
cell injury the dose-related and marked histopathologi- 
cal achanges were observed in liver sections suggesting 
severe hepatotoxicity of the pesticide to dogs as com- 
pared to rats (Janardhan et al 1987). 

Kidney sections from all dogs showed tubular dilata- 
tion and hydropic degeneration in low dose group and 
periglomerular fibrosis in medium dose group, in high 
dose group, in addition to periglomerular fibrosis, 
hyalinisation and extensive vascular congestion were 
noted. The changes in blood urea concentration due 
to MBC treatment correlate closely with comparable 
histopathological changes which were predominently 
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degenerative. These histopathological changes suggest 
that dogs tend to be more susceptible to nephrotoxic 
effect of MBC when compared to rats. The organ weight - 
body weight ratios (Table 3) showed lower values for 
adrenals in all treated dogs and that testes in males 
and overies in females showed lower values in high 
dose group. These changes could be attributable to 
antimetabolic nature of MBC resulting in cytotoxicity 
(Bartels-Schooly and MacNeil 1971) to the highly proli- 
ferative tissues of these organs. The increase in organ 
weights in males and decrease in females with regard 
to heart, liver and spleen is more difficult to inter- 
pret as to whether the effect is incidental or other- 
wise. 

Table 3 Organ weight/body ratios in percentages in 
dogs treated with MBC for 90 days 

Organ 0 (mg/kg/day) 20 40 80 

No.of Males 3 3 3 3 
+ 

Liver 2.600 2.620 2.270 3.370 
Kidney 0.370 0.383 0.390 0.393 
Heart + 0.530 0.570 0.580 0.520 
Spleen + 0.283 0.290 0.377 0.407 
Lungs 0.733 0.736 0.759 0.693 
Adrenals 0.025 0.019" 0.009* 0.018" 
Testes 0.138 0.136 0.146 0.038* 
Prostate 0.303 0.287 0.271 0.286 
Bladder 0.151 0.143 0.135 0.141 
Brain 0.530 0.500 0.480 0.610 

No.of Females 3 3 3 3 
Liver + 4.190 3.220 3.110 4.180 
Kidneys + 0.523 0.477 0.463 0.430 
Heart + 0.630 0.560 0.600 0.600 
Spleen + 0.690 0.440 0.377 0.327 
Lungs 0.809 0.709 0.845 0.721 
Adrenals 0.036 0.025* 0.023* 0.022* 
Overies 0.023 0.050 0.028 0.018" 
Uterus 0.416 0.435 0.458 0.435 
Bladder 0.139 0.146 0.153 0.135 
Brain 0.560 0.520 0.510 0.610 

* P <0.01 (doses) + P <0.01 (sexes) 

The results of these studies point to high susceptibi- 
lity of dog to hepato-and nephrotoxicity of MBC. These 
results could be extrapolated to higher mammals includ- 
ing man and may serve as a caution against possible 
damage to vital organs like liver and kidneys on pro- 
longed exposure, hence the need for minimising the 
health hazards by judicious use of this chemical. In 
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view of the histopathological changes in liver and kid- 
neys, though mild at low level tested, it was not possi- 
ble to establish a no effect level and there is need to 
investigate further this aspect by studying the short- 
term effect of lower levels of MBC on liver and kidneys. 
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