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Astragalus Poisoning

Locoweeds (swainsonine)
Nitrotoxins (misertoxins)
Selenium

>500 species
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Common Toxic Astragalus Species

Astragalus spp.
Locoweeds: (A. lentiginosus, A. pubentissimus, 
A. wootoni, A. mollissimus).
Nitro-containing plants: (A. emoryanus, A. 
convallarius, A. tetrapterus, and several A. 
miser varieties).
Selenium accumulators: (≈ 20 species).

Oxytropis spp.
Locoweeds: (O. sericea, O lambertii).
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Selenium Accumulating Astragalus

•Unpalatable

•Indirect Toxicity

•Facultative Se 

Accumulators

Astragalus bisulcatus

“Indicator Plants”- Astragalus spp., woody aster, goldenweed, 
prince’s plum
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Selenium Distribution

Black- low Se 
(<0.05 ppm)

White- variable 
Se (0.1 ppm)

Black dots- Se 
Accumulators    
(>50 ppm)



PPRL 2008

Selenium Toxicity

Mechanism unknown- thought to cause 
glutathione depletion and lipid peroxidation

Poisoning Syndromes:

Acute Selenium Toxicity 
Chronic Selenium Toxicity
Blind Staggers
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Acute Selenium Toxicity 

High Se forage (>100 ppm) or 
iatrogenic
Within a week develop 
staggering, incordination, 
lethargy, dyspnea, cyanosis, 
nasal discharge, teeth 
grinding, anorexia, 
prostration, mydriasis, 
elevated temperature, 
pulmonary edema, 
hydrothorax, myocardial 
necrosis
Pigs develop 
poliomyelomalacia
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Grindelia spp.
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Chronic Selenium Toxicity

5-50 ppm most often 
seen in cattle and horses 
(0.1-0.5 ppm nutrient 
requirement).
loss of vitality, anemia, 
joint stiffness, lameness, 
loss of long hair from 
mane and tail, sore feet, 
inflamed coronary band, 
hoof and horn lesions, 
liver atrophy, cirrhosis 
and cardiomyopathy. 
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Blind Staggers

First though to be 
caused by acute 
high Se poisoning-
indicator poisoning.
Most likely sulfate 
poisoning.
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Nitro-containing Astragalus

A. praelongus

263 Species

A. miser
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Nitro- Toxins

3-nitro propanol, 3-nitro propionic acid and their 
glycoside derivatives (miserotoxin is the β-D-
glucoside of 3-nitro propanol).
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NPA Clinical Disease and Lesions

Chronic poisoning:
“cracker heels”
Rear limb weakness
Staggers
Weaving walk
Blindness
Animals never 

recover
Death
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NPA Clinical Disease and Lesions

Acute poisoning:
Weakness
Convulsions
Frequent urination
Tachycardia
Dyspnea
Cynosis
Methemoglobinemia
Coma
Death
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Locoweeds

Astragalus lentiginosus

Oxytropis sericeaOxytropis sericea
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Locoweed Chemistry

Swainsonine Inhibits
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Mannosidase II
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Action of Swainsonine

α-Mannosidase Inhibition

Mannosidase II Inhibition

Cellular Constipation

Altered Glycoproteins
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Cellular Constipation (neuron)



PPRL 2008

Locoism
Depression, anorexia, 
weight loss, dull hair 
coat, infertility, abortion
Hyperexcitable, 
nervousness,  
frightened or violent
Proprioceptive deficit, 
intention tremors, mild 
seizures, 
cardiovascular disease
Ataxia, paresis, 
impaired vision
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Effects of Abnormal Glycoproteins

Reproduction
Thyroid function
Micronutrient 
homeostasis
Cardiovascular 
function
Immunologic 
function
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Immune Study Findings

Initially locoweed 
promotes IgA 
production, increases 
viral neutralization 
titers and lymphocyte 
blastogenesis
Chronic poisoning 
depresses neutrophil 
bacterial killing, 
neutrophil superoxide 
anion production

Change in Viral Neutralization Titer 10 Days 
After Vaccination in Locoweed Poisoned Cattle
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Locoweed-induced Lesions
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Lesion ResolutionLesion Resolution
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Intermittent Intoxication

9 groups of 4 wethers dosed BID with  Oxytropis
sericea at 1.0 mg swainsonine kg-1 body weight day-
1 for a total of 45 days interrupted by varying length 
recovery periods.  
1 negative control group was dosed with alfalfa.  
Monitored daily, bled and weighed weekly for clinical 
and biochemical responses
Necropsied 7 days following the final dosing period.  
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Photomicrograph of cerebellar Purkinje cells from locoweed-poisoned sheep with dosing durations of (A) 5 days, 
(B) 9 days, (C) 15 days and (D) 45 days.  H&E.  Bar=50 microns. 
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Toxicokinetics
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Clearance:  Clearance:  
Blood/Muscle/Brain/Thyroid/Pancreas/Intestine~20 hrs, Blood/Muscle/Brain/Thyroid/Pancreas/Intestine~20 hrs, 

Kidney/Liver~60 hrsKidney/Liver~60 hrs
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Locoweed Dosing
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Species Susceptibility

Horse (~0.1 mg/kg)
Sheep (0.2 mg/kg)
Cow (0.25 mg/kg)
Rat (2.0 mg/kg)
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Histologic Lesions
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Gross Signs and Lesions
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Histologic Lesions
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Diagnostic Technique Development
Mannosidase 
inhibition assay
ELISA and Vaccine 
Development
Serum protein 
glycosalation

Lectin colorimetric 
assay
Transferrin 
glycosalation
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Diagnostic Indicators of Toxicity

Indicator Develop Resolve
Clinical Signs 24 days 15 days
Swainsonine 1 day 3 days
AST 12 days 20 days
ALP 10 days 10 days
Lymphocytes 4 days 7 days
Transferrin 14 days 28 days
Lymph nodes 7 days 5 days
Kidney tubules 2 days 5 days
Purkinje cells 14 days 30 days
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Locoweed Summary
Locoweed poisoning is a chronic disease that 
develops in livestock grazing certain 
Astragalus and Oxytropis spp. for several 
weeks.
Diagnosis made by documenting exposure, 
identifying the neurologic signs and histologic 
lesions, and analyzing serum.
Many lesions resolve after poisoning; 
however, some neurologic changes are 
irreversible.
Prognosis is poor for animals used for draft, 
riding or competition.
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