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Monosodium Methanearsonate (MSMA) is an herbicide 
commonly used for grass control (especially Johnson 
grass) along secondary road way rights-of-way. Three 
groups of adult male New Zealand white rabbits (NZW) 
weighing 2.5-3.0 kg were given 5, i0 or 20 mg MSMA/kg 
orally for 40 days to monitor potential histopathology 
resulting from organic arsenic exposure. Primary 
lesions included hepatic cellular degeneration, 
periportal inflammation, renal tubular nephrosis, 
interstitial nephritis and vascular hyperemia. The 
severity of lesions varied with dose. 

Relatively little work has been done on the effect of 
organic arsenicals, especially MSMA in mammals. The 
clinical manifestations and histological findings of 
organic arsenic toxicity in animals seem tobe similar 
to those induced by inorganic forms of arsenic. The 
main effects include gastritis , diarrhea, 
electrocardiograph changes and a drop in blood pressure 
(Selby, et 

al.an~d,l,0,1a~~~ mg/kg for albino rats, cattle and 
be: 1800, 250 2" The LD50 of MSMA was found to 

NZW rabbits respectively (EPA 1975, Dickenson et al., 
1972, Jaghabir et al. 1988). 

Four out of five catt!e succumbed to the toxic effects 
of MSMA on the renal tubules following a total oral 
dose of i00 mg MSMA per kg of body weight, administered 
over a period of ten days. Signs of toxic nephrosis 
and hemorrhage were observed in all five animals 
(Dickenson et al., 1972). 

The objective of this study was to investigate the 
histopathological effects of MSMA by using New Zealand 
white rabbits as a test species. Low doses of MSMA 
over relatively short exposure times were used to 
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simulate conditions that could prevail in an 
environmental exposure along sprayed roadsides. The 
potential health effects of arsenic from MSMA on 
rabbits is an important consideration requiring study, 
since wild rabbits might be exposed to arsenicals via 
grazing on grass treated with MSMA. Samples of treated 
Johnson grass at recommended levels of 4.0161 MSMA/acre 
taken i0 hours after treatment showed an absorbed 
concentration of 810 mg MSMA/kg (Mason, et al., 1979). 
Kaplan, et al. (1979) reported that rabbits normally 
consume about 200 grams of grass per day. 

MATERIALS AND METHODS 

Adult male NZW rabbits, weighing 2.5-3.0 kg each, were 
placed in separate cages and observed for 2 weeks prior 
to the study to ensure their acclimatization to the 
laboratory environment. 

The rabbits were given the designated dose of MSMA 
orally. Rubber mouth blockers, gastric tubes and 
syringes were utilized for the dose administration. 
The dose was followed by i0 ml of distil!ed water 
through the gastric tube to ensure that the whole dose 
was received. 

Rabbits were exposed daily to MSMA for 40 days as 
follows: G�9 A (four rabbits) dosed at 5 mg MSMA/kg; 
Group B (two rabbits) dosed at i0 mg MSMA/kg, and Group 
C (two rabbits) dosed at 20 mg MSMA/kg. At the 
conclusion of 40 days of daily exposure, r~bbits were 
sacrificed, necropsied, and tissue sections from the 
liver and kidney were taken for microscopic 
examination. Tissues were fixed in I0% formalin, 
cleared in ethyl alcohol, processed by automatic tissue 
processor, paraffin embedded, sectioned and stained 
with Harris Hematoxylin and Eosin. 

Group D (two rabbits) was used as a control. These 
rabbits were maintained on an MSMA-free diet of rabbit 
chow throughout the duration of the experiment. 
Rabbits were sacrificed at the end of 40 days. Tissues 
were processed as in the exposed group. 

RESULTS AND DISCUSSION 

At necropsy, the digestive tract looked hypermeric and 
overdistended. Intestinal walls were fragile, and the 
kidney was swollen. The liv•r showed intense 
peripheral hyperemia. These findings were observed in 
all animals in Groups A, B and C. 
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Primary lesions included hepatic cellular degeneration, 
periportal inflammation, renal tubular nephrosis, 
interstitial nephritis and vascular hyperemia. 

Table 1 shows primary lesions resulting from 40 days 
continuous exposure to 5, i0, or 20 mg MSMA/kg, 
respectively. The most severe lesions were found in 
rabbits exposed to 20 mg/kg, and the mildest were in 
those exposed to 5 mg/kg dose of MSMA. No lesions were 
observed in the controls. 

The microscopic changes in both liver and kidney were 
mild to moderate, and appeared reversible. The hepatic 
changes were diffuse, and would compromise function 
more than the multi-focal renal lesion. This could 
explain the fast and more efficient elimination of 
arsenic in liver compared to kidney over two weeks of 
clearance as indicated in a companion study. 

Similar pathological lesions were reported by Exon et 
al., (1974), where toxic hepatitis was present in all 
eight rabbits necropsied at seven to twelve weeks of 
exposure to MSMA (1.5 mg arsenic/kg/day). 

Dickenson (1972) reported multiple foci of coagulative 
necrosis in the liver, with marked diffuse nephrosis in 
all five yearling white-faced cattle exposed to I0 
mg/kg/day of MSMA for a period of ten days. 

The findings of this study indicate that MSMA can 
result in tissue damage and pathological lesions in NZW 
rabbits at relatively low doses. 

Acknowledgments. The work was supported by the 
Louisiana Department of Transportation and Development, 
State project number 736-08-24, in cooperation with the 
U.S. Department of Transportation, Federal Highway 
Administration, Federal Aid Project #HPR 001 (006) , 
Research Project #83-iSS. 

REFERENCES 

Dickenson Jo (1972) Toxicity of the arsenical herbicide 
monosodium acid, methanearsonate in cattle. Am J Vet 
Res 33: 1880-1892. 

Exon JH, Horr JR, Claegs RR (1974) The effects of long 
term feeding of monosodium acid methanearsonate to 
rabbits. Nutr Rep Int 9: 351-357. 

Jaghabir MTW, Abdelghani AA, Anderson AC (1988) Oral 
and dermal toxicity of MSMA to New Zealand White 
Rabbits (oryctalagus cuniculus). Bull Environ Contam 
Toxicol (40:119-122). 

292 



Kaplan HM, Timmons E (1979) The rabbit. Academic 
Press, New York. 

Mason JW, Anderson AC, Smith PM, Abdelghani AA, 
Englande AJ (1979) Uptake of monosodium 
methanearsonate by Johnson grass. Bull Environ 
Contam Toxicol (22:612-616). 

Selby LA, Case AA, Osweiler GD, Hayes HM Jr (1977) 
Epidemiology and toxicology of arsenic poisoning in 
domestic animals. Env Health Perspec 19: 183-189. 

USEPS (1975) Initial Scientific Review MSMA/DSMA office 
of pesticide programs, criteria and evaluation 
division. EPA - 540/1-75-020. 

Received May 24, 1988~ accepted July 20, 1988. 

293 


