
Diseases associated with inorganic and farm chemicals 
 
Introduction 
 
Suspicion of poisoning is aroused when illness occurs in a number of previously 
healthy animals; all affected at the same time and showing the same signs and 
necropsy findings, to the same degree of severity. These conditions may be 
similar to some infections, metabolic and nutritional deficiency diseases.  
The distribution of poisonous plants often occurs in some a geographical area; 
particular industrial enterprises may create poison hazards in local areas; certain 
agricultural practices, including the spraying of orchards, the dipping or 
spraying of cattle for ectoparasites, and the use of prepared concentrate feed for 
pigs and cattle, may also lead to poisoning in groups of animals. 
 So many chemical agents are used in agriculture today that a section of 
miscellaneous farm chemicals likely to be associated with the poisoning of 
animals has been included. The appearance of clinical illness soon after feeding, 
after a change of ration, after medication or spraying, or after change to new 
pasture, is a common history in many outbreaks of disease associated with 
chemical agents.  
 
The report which accompanies material for toxicological analysis should 
include: 
 
• A full record of history 
• clinical signs  
• necropsy findings  
• Particular results of a search of the environment for access to a poison.  
• If the animal has been treated 
• the drugs that were used  
• The dates of administration should be given as they may create difficulties 
for the analyst.  
• The poison or group of poisons suspected should be defined. 
Specimens for analysis of suspected poisons should include: 
• A sample of the suspected source material. 
• Next most important is a specimen of alimentary tract contents, so that 
ingestion of the material can be proven 
• A sample of tissue, usually liver, to prove that absorption of the poison has 
occurred.  
• Kidney also provides a route for concentrating many toxicants for excretion 
and is an important specimen for chemical poisoning. 
• Most toxic chemicals are ingested but percutaneous absorption and 
inhalation must be considered as possible portals of entry.  
• One of the advantages of an examination of alimentary tract contents is that 
qualitative tests can be carried out and in many cases this determines whether 
or not further examination of tissues is necessary.  
• Additional specimens required other than liver and alimentary tract and 
contents, vary with the poison and the following list is suggested for the 
common chemicals: 
Ø Arsenic - kidney, skin, and hair 



Ø Lead - kidney, liver, bones, and whole blood 
Ø Phosphorus - kidney and muscle 
Ø Mercury - kidney, brain if organomercurials are suspected 
Ø Copper - kidney, liver, and blood  
Ø Sodium chloride - alimentary tract and contents, brain, and serum 
Ø Fluorine - bones, teeth, and urine,contaminated forages 
Ø Hydrocyanic acid - ingesta in a filled and airtight container, blood and 
muscle 
Ø Nitrate and nitrite - ingesta (plus chloroform or formalin) in an airtight, 
filled container, blood, ocular vitreous humor 
Ø Strychnine - blood, kidney, and urine 
Ø Insecticides - liver, kidney, brain, fat, ingesta. Careful packing of specimens 
is necessary to avoid loss of some poisons by escape as gas or conversion by 
bacterial fermentation, and to prevent contamination.  
NB:  
1. No preservative should be added except in the case of suspected nitrite 
poisoning. 
2. If a preservative is necessary because of distance from the laboratory, 
packing in dry ice or ethyl alcohol (1 mLi g of tissue) is advisable 
3. In the latter instance a specimen of the alcohol should also be sent.  
4. Ingesta and tissues must be kept separate as diffusion is likely to occur 
between the two. 
5. Specimens should be packed in glass or plastic to prevent contamination by 
lead in soldered joints of cans.  
 
Collection of samples  
1. A suitable amount of material should be submitted for analysis: 1 kg of 
ingesta, 1 kg of liver, 0.5 kg of kidney, and proportionate amounts of other 
viscera are suggested to cover all contingencies.  
2. Urine (200 mL or whatever is available) may allow quick analysis of some 
toxicants.  
3. Both blood and serum are helpful for rapid testing of some toxicants and 
for characterizing a potential poisoning through complete blood count and 
clinical chemistry.  
4. Special action is needed when plant poisoning is suspected. Pica due to 
mineral deficiency or some other association may encourage toxic plant 
consumption  
5. Deliberate or criminal poisoning is often suspected but is rarely proved. If 
there is a strong suspicion of criminal poisoning, or if litigation appears possible 
in accidental poisoning, specimens should be collected in duplicilte and placed 
in sealed containers in the presence of witnesses. A complete set of specimens 
should be available to both plaintiff and defending parties for independent 
analysis. Also, if litigation appears possible, the veterinarian should make 
detailed observations of the clinical, pathological, and epidemiological findings 
and "record them in detail. The taking of photographs of affected animals and 
the environmental surroundings is also recommended for future reference and 
documentation if necessary. 
 
Mineral tolerance of animals 
 



 One of the very important aspects of toxicology as it applies to agricultural 
animals is the determination of levels of dietary constituents which the animals 
will tolerate for a limited period without impairing their performance and 
without producing unsafe residues in products destined for the human food 
chain. (The down table is an adapted summary of the information).  
 

 
 
The maximum tolerance levels of dietary minerals for domestic animals 
 
Principles of treatment in cases of poisoning  
There are certain principles which apply to all cases of poisoning. The three 
main principles are: 
• Removal of the residual poison from the alimentary tract or skin 
• Provision of chemical and physiological antidotes to the poison that has 
been absorbed. 
• Effective supportive care, nursing, and convalescent care.  
 
In farm animals:  
A. gastric lavage and emetics are of little or no practical value and the 
removal of residual poison from the alimentary tract depends largely upon the 
use of adsorbents and purgatives. The only effective adsorbent is activated 
charcoal. The dose rate is 1-3 g/kg BW repeated as necessary. It adsorbs 
chlorinated hydrocarbons, organophosphorus compounds, mycotoxins and 
plant alkaloids, the common feed additives, antibacterial agents and bacterial 
toxins. It does not adsorb cyanide, heavy metals, halogens, nitrite, alcohols, 
caustics, sodium chloride, or chlorate.  
 
B. A purgative is necessary to remove the combined adsorbent and poison; 
it can be administered simultaneously with the adsorbent. The use of irritant 
purgatives is not advisable when the poison is an irritant and has already been 
associated with gastroenteritis, and non-absorbable oily purgatives (e.g. mineral 



oil) are preferable in these cases. Saline purgatives (sodium sulfate) are of value 
in the treatment of non-irritant poisons such as cyanogenetic glucosides.  
 
C. Neutralization of residual poison in the alimentary tract includes use of 
Oxidizing agents or tannic acid preparations for precipitating alkaloids; 
proteins, including milk and eggs, are effective chemical antidotes for poisons 
that coagulate proteins; lead is precipitated by the addition of sulfates to the 
alimentary tract contents. 
 
D. Poison that has already been absorbed can in some instances be 
inactivated or its excretion facilitated by the provision of chemical antidotes. 
For instance, sodium nitrite and sodium thiosulfate are effective systemic 
antidotes to hydrocyanic acid, and calcium versenate is an effective antidote 
against lead. 
 
E. Treatment of the effects of a poison includes provision of physiological 
antidotes, e.g. the injection of a calcium salt in cases of overdosing with 
magnesium salts.  
 
F. Ancillary or supportive treatment, including the provision of fluids in 
dehydration due to diarrhea, demulcents in gastroenteritis, sedatives in 
excitement, stimulants in cases of central nervous system depression, all treat 
the effects of poisoning. 
 
G. It is essential when undertaking the treatment of animals for poisoning, 
especially those which are producing milk or which are destined to become meat 
in a short time, to take into account the possible unsuitability of the product for 
human consumption because of the presence of the poison or the antidote. 
Carefully planned sampling in concert with regulatory authorities can avoid 
unwanted contamination of the human food supply. 
 

 
 
 

Diseases associated with inorganic poisoning  
 
Lead poisoning (Plumbism) 
 
Etiology  
 
Accidental ingestion of lead or ingestion of feed or grazing pasture containing 
excessive lead. 
 
Epidemiology Occurs in all age groups. 
 
One of the most common poisonings of farm livestock especially in young 
calves after turn out in spring. In cattle, usually sporadic and due to ingestion of 
single source of lead but outbreaks occur when feed is contaminated. High case 
fatality rate if untreated. Sources include discarded lead batteries, lead-based 



paints, industrial sources of lead, pastures near motor vehicle highways and 
smelters. Occurs in sheep and horses grazing contaminated pastures. 
 
Pathogenesis   
 
Regardless of the chemical form of the ingested lead, only a small proportion is 
absorbed because of the formation in the alimentary tract of insoluble lead 
complexes which are excreted in the feces. Of the lead absorbed, some is 
excreted in the bile, milk, and urine and the blood levels of lead provide a 
reliable indication of the lead status of the animal. Urine levels may not be as 
reliable. Deposition in tissues occurs, particularly in the liver and renal cortex 
and medulla in acute poisoning and in the bones in chronic poisoning: The 
deposition of lead in the brain is not high compared to other tissues but 
deposited lead is gradually liberated from tissues into the bloodstream and 
excreted via the bile and urine. Consideration must be given to these aspects of 
lead metabolism when assessing the results of chemical analyses of tissues. 
Although acute lead poisoning usually develops rapidly there may be a delay of 
several days after toxic material has been ingested before clinical signs appear. 
 
Toxic effects of lead 
 
The toxic effects of lead are manifested in three main ways: 
• Lead encephalopathy  
• Gastroenteritis  
• Degeneration of peripheral nerves. 
• Others  
 
A. The blue 'lead-line' at the gum-tooth junction, which is seen in 
man and the dog, does not commonly occur in ruminants because of failure to 
form tartar but present in severe poisoning in the horse and small ruminants. 
The 'lead line' is a deposit of lead sulfide formed by the combination of lead 
with sulfide from the tartar. 
B. Lead is transferred across the placental barrier and high liver levels 
occur in the lambs of ewes fed more than normal amounts of lead. 
C. Anemia may occur in chronic lead poisoning. The erythrocytes are 
microcytic and hypochromic, and reticulocytosis and basophilic stippling may 
be observed. 
 
Clinical signs 
 
Cattle: Acute - convulsions, blindness, tremors, charging, rapid death unless 
treated. Subacute - blindness, stupor, head-pressing, rhythmic ear tics, 
blepharospasm, rumen stasis and eventual death. 
Sheep: Lambs on pasture with posterior paresis. 
Horses: On pasture. Signs highly variable. Inspiratory dysnea, roughened hair 
coat, weight loss most commonly. Occasionally convulsions. 
 
Clinical pathology  
 



Lead levels in blood, feces, liver, kidney; elevated porphyrins in blood Lesions 
Encephalopathy, degeneration of liver and kidney; pale musculature, brain 
laminar cortical necrosis, intranuclear renal inclusion bodies. 
 

 
Diagnostic confirmation Toxic levels of lead in blood and tissues. 

 
Differential diagnosis list 
 
Horses: See Table 22.1. 
• Laryngeal hemiplegia 
• Viral encephalomyelitides of West Nile virus 
• Rabies 
• Hepatoencephalopathy due to hepatotoxic plants 
• Equine degenerative myeloencephalopathy 
• Protozoal encephalomyelitis 
• Equine motor neuron disease 
• Horsetail poisoning 
• Chronic weight loss 
• Chronic upper respiratory tract disease 
• Botulism 
Cattle: See Table 32.3. 
• Polioencephalomalacia 
• Hypovitaminosis-A 
• Ophthalmitis 
• Hypomagnesemic tetany 
• Nervous acetonemia 
• Arsenic poisoning 
• C laviceps paspali toxicity 
• Meningoencephalitis 
• Rabies 
 
Sheep: 
• Enzootic ataxia 
• Polyarthritis 
• Muscular dystrophy 
 
Treatment  
 
Calcium versanate and thiamin hydrochloride. Calcium versanate (calcium 
disodium ethylenediamine tetra-acetate, Ca EDTA) has been used successfully 
in cases of lead poisoning produced experimentally in calves and in natural 
cases in cattle. Ca/EDTA is available as a 6.6% solution for N administration. 



The manufacturer's recommendations are to use 1 mL/kg BW per day given in 
divided doses 2-3 times daily over a period of 3-5 days. 
Control:  Prevent access of animals to sources of lead.  



 



 



 
Differential diagnosis of lead poisoning in cattle   
 



 
 
 
  



 
 
Arsenic poisoning 
 
Arsenic compounds likely to be encountered by large animals are as follows: 
Inorganic compounds used as insecticidal dips or as herbicides 
• Oxide, e.g. arsenic trioxide 
• Trivalent, e.g. sodium arsenite 
• Pentavalent, e.g. sodium arsenate. 
 
Organic compounds 
 
A. Aliphatic organic arsenicals:  
• Pharmaceuticals, e.g. cacodylic and phenylarsonic acids  
• Weedicides, e.g. monosodium,  
• disodium methanearsonates (MSMA & DSMA) .  
B. Aromatic organic arsenicals, used as pharmaceuticals:  
• Trivalent phenylorganic arsenicals, e.g. thiacetarsamide and 
arsphencomplexamine  



• Pentavalent phenylorganic arsenicals, e.g. arsanilic acid, roxarsone (4- 
hydroxy-3-nitrophenylarsonic acid), nitarsone (4 nitrophenylarsonic acid). 
 
Relative toxicities 
 
A. Inorganic and aliphatic organic compounds.  
The organic pharmaceuticals are the least toxic, while the insoluble oxides of 
medium toxicity and the trivalent inorganic compounds are associated with the 
most severe syndrome. Toxic oral doses may range from 1 to 25 mg/kg for the 
arsenite, 30-100 mg/kg for the arsenate, cacodylic acid 25 mg/kg daily for 8-10 
days, and 10-25 mg/kg for 5-6 days for the methanearsonates. 
B. Aromatic organic arsenicals are toxic when the recommended 
cumulative dose is exceeded by 2-4 times the recommended dose, delivered by 
either exceeding the recommended percentage in the feed or feeding it for too 
long. Seven to 10 days feeding of Arsanilic acid at 500 mg/kg diet or 3-nitro A, 
hydroxyphenylarsonic acid at 250 mg/kg diet will be associated with toxicosis 
in swine; approximately twice these concentrations will result in poisoning of 
poultry  
Epidemiology  
Outbreaks due to accidental access to source, or due to use of excessive amounts 
as a dose rate or over time. Most cases result from ingestion but percutaneous 
absorption also possible. 
Clinical signs  
Ruminant gastroenteritis syndromes  
Acute form: Enteric form a highly fatal gastroenteritis with diarrhea, 
dehydration Nervous form with incoordination and blindness, or a syndrome of 
incoordination, restlessness, squealing, convulsions. 
Clinical pathology  
High levels of arsenic in feces, urine, milk for 5 days (organic arsenicals), 1 0 
days (inorganic arsenic). Chronic cases best assayed in hair or skin. 
Necropsy lesions Gastroenteritis in enteric form, no lesions in nervous form. 
 
Diagnostic confirmation  
 
Higher than normal levels of arsenic in body fluids or tissues. 
Treatment 
Primary: 2, 3-dimercaptopropanol (BAL) or sodium thiosulfate. Supportive: 
fluids, electrolytes for dehydration. 
 
Mercury poisoning 
 
Etiology Rarely inorganic mercury, commonly organic preparations. 
 
Epidemiology  
 
Inorganic salts in preparations used as rubifacients. Mercury poisoning in farm 
animals occurred in the past almost exclusively as a result of accidental feeding 
of grain, pellets, or concentrate mixtures treated with organic mercurial 
antifungal agents (Organic preparations used in seed grain fed accidentally to 
livestock). Meat from animals poisoned by mercury is unsuitable for human 



consumption. Milk is probably safe as little mercury is excreted in it. The 
toxicity of mercury compounds depends on their solubility and the 
susceptibility of the animals.  
 
Clinical signs 
 
Inorganic salts: Acute - vomiting, diarrhea, abdominal pain; Chronic - weight 
loss, depression, alopecia, scabby dermatitis, long course. 
Organic preparations: blindness, incoordination, paralysis. 
 
Clinical pathology  
 
High levels of mercury in all tissues and fluids; high blood urea nitrogen, urine 
alkaline phosphatase in cases of nephrosis. 
 
Necropsy lesions 
 
• Inorganic salts: Acute - gastroenteritis; Chronic - nephrosis. 
• Organic preparations: neuronal necrosis in brain and spinal nerves. 
• Poisoning by mercury is associated with inflammation of the alimentary 
mucosa and damage to the kidneys. It is manifested clinically by gastroenteritis 
and terminally by signs of uremia. 
• Diagnostic confirmation. High blood, urine, tissue levels of mercury. 
 
Treatment 
 
Primary: Sodium thiosulfate orally and parenterally; BAL by injection. 
Supportive: Astringents orally, fluids parenterally. Control Care in the handling 
of agricultural and pharmaceutical mercurials. 
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