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Abstract  

Equine dysautonomia (ED, syn Equine Grass Sickness) is a neurological disease of unknown 

etiology which primarily affects grazing horses. The clinical signs reflect degeneration of specific 

neuronal populations; predominantly within the autonomic and enteric nervous systems, with 

disease severity and prognosis determined by the extent of neuronal loss. This review is primarily 

focused on the major clinical decision making processes in relation to ED; namely (a) clinical 

diagnosis, (b) selection of appropriate ancillary diagnostic tests, (c) obtaining diagnostic 

confirmation, (d) selection of treatment candidates, and (e) identifying appropriate criteria for 

euthanasia. 

  

Key Points  

 Despite the adopted nomenclature, Equine Dysautonomia (ED; syn Equine Grass 

Sickness) is a multi-system neuropathy. Although the clinical phenotype is largely 

reflective of autonomic (including enteric) nervous system dysfunction, neuronal 

degeneration occurs at other non-autonomic neuroanatomic locations [1]. 

 ED primarily affects grazing equids and a number of other disease-associated risk factors 

have been identified. 

 The etiology remains undetermined; although the currently favored etiological hypotheses 

include Clostridium botulinum toxicoinfection and mycotoxicosis [2-4]. 



 Disease phenotype is largely determined by neuronal degeneration in the autonomic and 

enteric nervous systems and prognosis is largely determined by the extent of neuronal 

degeneration in the enteric nervous system [3]. 

 Although disease phenotype is sub-classified as acute (severe), sub-acute (moderate) and 

chronic (mild), these represent different categories within a continuum of disease 

severities [5].  

 Phenotypic sub-classification is clinically justified as it offers valuable prognostic 

information; acute and sub-acute cases are invariably fatal while approximately half of 

chronic cases survive with appropriate nursing care [6]. 

 The ante-mortem diagnostic approach relies on consideration of disease-associated risk 

factors, the clinical presentation of the case, exclusion of other differential diagnoses, the 

adoption of appropriate ancillary diagnostic techniques and, on occasion, 

histopathological confirmation of enteric neuronal loss [7]. 

  The post-mortem diagnostic approach relies on histological confirmation of neuronal 

degeneration/loss within the enteric plexuses and autonomic ganglia [8]. 

 Following clinical suspicion or diagnostic confirmation of ED, short- and long-term risk 

avoidance strategies should be considered to minimize disease probability in other 

grazing equids on the same premises [5] 

 

Introduction 

Equine Dysautonomia (ED, syn Equine Grass Sickness) is a polyneuropathy affecting both the 

central and peripheral nervous systems of, almost exclusively, grazing horses. Following the 

original report of ED in 1907 [9], it has subsequently been recognized throughout most of 



Northern Europe [10-19]. Suspected cases have also been reported in the Falkland Islands [20] 

and Australia [21]. Although North America has largely been considered free of the disease, ED 

was recently described in a mule in the USA [22]. A clinically and pathologically identical 

disease, Mal Seco, is well recognized in South America [23-26]. 

Despite the reported widespread neuroanatomical distribution of degenerative neuronal lesions in 

ED, the autonomic (ANS) and enteric nervous systems (ENS) remain the most consistently and 

severely affected regions [1]. The spectrum of clinical signs which define ED largely, but not 

exclusively, reflect involvement of the ANS and ENS and the severity of disease and gross 

pathological findings can largely be attributed to the extent of enteric neuronal loss (see physical 

examination findings and pathological findings).   

Despite extensive research efforts over the past century, the etiology of ED remains elusive. 

Current research efforts are primarily focused on the potential role of either Clostridium 

botulinum neurotoxins (via toxicoinfection) [27-29] or ingested pasture-derived mycotoxins 

[3;4]. The Clostridium botulinum hypothesis was extensively investigated during the 1920s [2] 

and, and has recently received renewed interest. Table 1 summarizes the factors which either 

support or refute the involvement of C. botulinum in ED. In addition to the key association with 

grazing, the hypothesized role of pasture-derived mycotoxins in ED is largely justified by the 

seasonality of the disease [30;31] and the geographic and temporal clustering of cases [32], which 

likely reflect climatic influences on etiological agent exposure [30;33].  

 

Table 1: Factors which support and refute involvement of C. botulinum in ED.  

Supportive Factors Refutative Factors 

 Reportedly successful historic botulinum 

vaccine trial (1922 and 1923) [2] 

 Disease phenotypic differences between 

ED and neuroparalytic botulism [4] 



 Significantly greater prevalence of 

intestinal C. botulinum bacteria and/or 

toxin in ED cases versus control animals 

[27-29] 

 Greater prevalence of other (non-

botulinum) clostridial species in intestinal 

tract of ED cases versus controls 

(possibly reflecting generalized 

clostridial overgrowth) [34;35] 

 Risk factors supportive of involvement of 

a soil-borne agent [36;37] 

 Neuropathology apparently inconsistent 

with action of C. botulinum neurotoxins 

[38] 

 Inverse association between disease risk 

and systemic concentration of antibodies 

against C. botulinum bacteria and toxin 

[39] 

 SNARE protein expression in EGS 

ganglion and enteric neurons inconsistent 

with action of C. botulinum neurotoxins 

[38] 

 Higher mucosal IgA against BoNT/C and 

D in acute ED cases versus control 

animals [40] 

 Lack of evidence of temporal and 

geographic clustering of ED and 

neuroparalytic botulism cases 

 

Patient History 

Consideration of the history of both the patient and the premises is beneficial in ED diagnosis. 

Appropriate questioning of the owner will allow the clinician to ascertain which of the published 

risk factors apply to the case and consider the diagnostic value of any relevant associations. A 

summary of the various published horse-, premises, management- and climate-level factors 

associated with either an increased or decreased risk of ED occurrence, or recurrence on a 

previously affected premises, is presented in Table 2. It is worth noting that, despite a general 

agreement between studies, occasional inconsistencies exist with regard to some of these reported 

associations. 

 

Table 2: Factors associated with increased (↑) or decreased (↓) risk of ED occurring (occ), or 

recurring on the same premise (rec).  

Level Factor ↑ or ↓ risk 

Horse-level Age (2-7 years) [30;31] ↑ (Occ) 

Low serum antibodies to C. botulinum type C and BoNT/C [39] ↑ (Occ) 

Good body condition [31] ↑ (Occ) 

Contact with a previous ED case [30] ↓ (Occ) 



Premises-level Previous ED occurrence on premises [30;36] ↑ (Occ) 

High soil nitrogen content [36;41] ↑ (Occ) 

Pasture/soil disturbance [36] ↑ (Occ) 

High number of horses [31] ↑ (Occ) 

Presence of younger animals [37] ↑ 

(Occ/Rec) 

Stud farms/livery and riding establishments [37] ↑ (Rec) 

Loam and sandy soils [37] ↑ (Rec) 

Rearing of domestic birds [37] ↑ (Rec) 

High herbage iron, lead, arsenic and chromium [41] Association 

Abundance of Ranunculus spp (buttercups) [41] Association 

High soil titanium [42] ↑ (Occ) 

Low soil zinc and chromium [42] ↑ (Occ) 

Chalk soil [37] ↓ (Rec) 

Management-

level 

Grazing [30;31] ↑ (Occ) 

Recent movement (especially within preceding 2 weeks) [30;31] ↑ (Occ) 

Change in feed type/quantity within preceding 2 weeks [39] ↑ (Occ) 

Ultimate and penultimate use of an ivermectin-based anthelmintic 

[39] 

↑ (Occ) 

Mechanical removal of feces from pasture [37] ↑ (Rec) 

Manual removal of feces from pasture [37] ↓ (Rec) 

Grass cutting [37] ↓ (Rec) 

Co-grazing with ruminants [37] ↓ (Rec) 

Feeding of supplementary hay/haylage [39] ↓ (Occ) 

Climate-level Recent (within 10-14 days) cool, dry weather and irregular 

ground frosts [33] 

↑ (Occ) 

Increased sun hours and frost days [33;43] ↑ (Occ) 

Higher average maximum temperature [43] ↓ (Occ) 

 

As well as carefully considering the applicability of some of the risk factors in each case, a 

careful clinical history should also be obtained. Typically, severe (acute) cases of ED will have a 

sudden onset, with little prior indication of impending disease. In contrast, mild (chronic) cases 

will typically have an insidious onset, where retrospective consideration will often reveal a more 

protracted, yet recent change in demeanor, reduction in feed intake and/or weight loss.  

 

 

Physical Examination 



The clinical phenotype of the case is largely determined by the severity of neuronal loss [44]; 

partly within the ANS, but predominantly within the ENS. Consequently, the clinical 

presentation of a severely affected case will differ quite markedly from that of a mildly affected 

case, despite an identical neuroanatomical distribution of lesions. Similarly, physical examination 

findings and ancillary diagnostic test results derived from ED cases of differing severities can 

often reveal quite disparate results. Consequently, the terms acute, subacute and chronic are 

generally applied to reflect severely, moderately and mildly affected cases, respectively; although 

one should remain aware that these are relatively arbitrary terms applied to a continuum of 

disease severities, with inevitable overlap between each. However, adoption of this terminology 

can be clinically beneficial from a prognostic viewpoint. Since a proportion of chronic cases may 

survive, their differentiation from acute and sub-acute cases, which are invariably fatal, is 

important. Table 3, which summarizes the clinical signs associated with the acute/sub-acute 

(combined) and chronic ED sub-categories, highlights the fact that, although certain clinical 

findings are common to all 3 sub-categories, others are more typical of a specific sub-category. 

The reader is referred to other publications which cover the clinicopathologic correlates 

associated with each individual clinical sign in more detail [3;5;45].  

 

 

 

Table 3: Clinical signs associated with the 3 sub-categories of ED (acute and sub-acute ED 

[combined] and chronic ED).  

 

Clinical Sign Acute/Sub-acute ED Chronic ED 

Dull 

demeanour 

Present – generally more prevalent 

sign than moderate/severe colic  

Present - generally less severe than 

acute/sub-acute ED 

Reduced 

appetite 

Acute - usually profoundly anorexic 

Sub-acute – variable 

Common, but variable severity and 

often progressive in the early stages of 

disease 

Clinical 

dehydration 

Often apparent in acute ED, less so 

in sub-acute ED 

Mild in some cases, dependent on 

degree of dysphagia 



Tachycardia 
Acute: typically 80 - 120 bpm 

Sub-acute: typically 60 – 80 bpm 

Typically 45 – 60 bpm 

Bilateral ptosis Almost invariably present Almost invariably present 

Hypersalivation 

Acute: Often marked intermittent 

drooling evident. No nasal return of 

saliva 

Sub-acute: rarely present 

Not a feature of chronic ED 

Dysphagia 

Often profoundly dysphagic, 

although can be difficult to recognise 

if anorexic 

Varying degrees of dysphagia; valuable 

prognostic indicator 

Rhinitis sicca 

Acute: rarely appreciable 

Sub-acute: may detect slight drying 

and hyperemia of the nasal mucosa 

Variable severity 

Over time, large casts develop within 

nasal cavities resulting in stertor 

Inverse relationship with appetite 

Sweating 

Varies from patchy to generalised Patchy sweating 

May worsen during periods of 

excitement / anxiety 

Abdominal 

pain 

Inconsistently present; if present – 

usually mild to moderate 

Not consistent with degree of 

tachycardia 

Usually absent; if present – usually 

intermittent (e.g. post-prandial) and 

mild 

 

Intestinal 

sounds 

Often complete absence of intestinal 

sounds 

Usually reduced, rarely absent 

Abdominal 

shape 

Occasional abdominal distension due 

to large intestinal tympany 

Rapid development of characteristic 

“tucked up” abdominal silhouette 

(“greyhound-like” appearance) 

Muscle tremors 
Muscle tremors over triceps, flanks 

and quadriceps 

Muscle tremors over triceps, flanks and 

quadriceps 

Rectal 

temperature 

Normal or elevated rectal 

temperature (up to 40oC) 

Normal or mild elevation in rectal 

temperature 

Stance Acute: Normal stance 

Sub-acute: May develop base-

narrow stance over a few days 

Base-narrow (“elephant on a tub”) 

stance 

Other clinical 

signs 

 

 

--------- 

Paraphimosis in entire males (less 

common in geldings) 

Oesophageal choke and aspiration 

pneumonia may develop as secondary 

complication of dysphagia 

 

 

 

Ancillary Diagnostic Tests 



A variety of ancillary diagnostic tests can significantly improve the diagnostic accuracy when 

presented with a suspected case of ED. These can be considered as either (a) reflecting non-

specific hematological, biochemical, bacteriological and/or physiological consequences of the 

disease, (b) reflecting the degree of ANS and/or ENS dysfunction, (c) reflecting other 

neurological deficits not attributable to ANS/ENS involvement and (d) providing 

histopathological evidence of neuronal degeneration. These are summarized in Table 4 a-d. 

 

Table 4: Ancillary diagnostic tests which can be utilized in the diagnostic approach to suspected 

cases of ED.  

 

Diagnostic test objective Diagnostic test Comment 

Identification of non-

specific ED-associated 

hematological, 

biochemical, physiological 

and/or bacteriological 

abnormalities 

Increased hematocrit [46] Reflective of total body water loss (e.g. 

small intestinal sequestration [acute 

ED], neurogenic impairment of 

drinking)  

Elevated serum urea 

concentration [46] 

Reflective of total body water loss  

Elevate serum acute 

phase protein 

concentration [47;48 

Reflective of systemic inflammatory 

response 

Elevated urine specific 

gravity, protein and 

creatinine concentration 

[49] 

Reflective of attempted water retention 

(see above) 

Elevate peritoneal fluid 

specific gravity and 

protein concentration 

[50;51] 

 

Fecal C. perfringens 

detection (ELISA) [34] 

Considered to reflect non-specific 

clostridial overgrowth in dysmotile 

bowel 

Identification of ANS 

and/or ENS dysfunction  

Temporary reversal of 

ptosis following topical 

application of 0.5% 

phenylephrine 

ophthalmic solution to 

the conjunctival sac 

[52;53] 

Confirms smooth muscle paralysis 

(Müller’s superior tarsal muscle) as the 

mechanism underlying the ptosis  

Barium swallow study 

[54] 

Retrograde flow reflecting abnormal / 

uncoordinated esophageal motility 



Esophagoscopy [5] Evidence of retrograde flow of gastric 

fluid – either visualized or reflected by 

the presence of distal esophageal linear 

ulceration  

Nasogastric intubation 

[5] 

Voluminous foul smelling gastric fluid 

reflux, potentially reflective of severe 

gastrointestinal ileus (acute ED) 

Abdominal 

ultrasonography [5] 

Distended small intestinal loops visible, 

potentially reflective of generalized 

gastrointestinal ileus (acute ED) 

Transrectal palpation [5] Distended small intestinal loops 

palpable, potentially reflective of 

generalized gastrointestinal ileus (acute 

ED) 

Firm corrugated colonic and cecal 

contents, potentially reflective of large 

intestinal ileus and desiccation of 

fibrous ingesta 

Identification of non-

ANS/ENS neurological 

dysfunction 

Electromyography [55] Reported findings considered consistent 

with skeletal muscle neuropathy 

Histopathological 

evidence of 

neuropathology at 

appropriate anatomical 

sites 

Histopathology of ileal 

biopsy (standard H&E 

staining) [7] 

Evidence of neuronal loss and 

chromatolysis within myenteric and 

submucous plexuses 

Formalin fixed – 100% sensitive and 

specific [56] 

Cryostat sections – sub-optimal (73%) 

specificity (false positives resulting 

from processing artefacts)[56] 

Histopathology of ileal 

biopsy (synaptophysin 

immunostaining) [57] 

Combined assessment of neuronal 

density and intensity of synaptophysin 

immunostaining – reported 100% 

sensitivity and specificity 

Histopathology of rectal 

biopsy 

(standard H&E staining) 

[58] 

Poor sensitivity (21%) when applied to 

partial thickness biopsies due to low 

neuronal density [59] 

Histopathology of rectal 

biopsy 

(BAPP immunostaining) 

(R. Jago pers. comm.) 

Retrospective application of this 

approach yielded 100% sensitivity and 

specificity 

Requires prospective validation 

Histopathology of 

gustatory papillae [60] 

Retrospective application of this 

approach yielded 100% sensitivity and 

high specificity (98%) 

Requires prospective validation 

 



Ancillary diagnostic tests can also be applied to specifically exclude other differential diagnoses. 

With regard to chronic ED, such tests may focus on the elimination of other diseases which 

present with rapid weight loss. With regard to acute ED cases, which present with small intestinal 

ileus and gastric reflux, the principal aim is to rule out other conditions with a similar 

presentation; namely strangulating and non-strangulating small intestinal obstructive lesions. 

Therefore, when presented with acute ED cases, there is a greater degree of investigative urgency 

to enable identification of other conditions which may require immediate surgical intervention. 

Consequently, exploratory laparotomy may be indicated in some acute ED cases, the findings of 

which will determine the need for further diagnostic approaches.  

 

Given that acute ED carries a hopeless prognosis for survival, the clinician must decide whether 

the absence of a surgically correctable lesion at laparotomy is sufficient grounds for euthanasia 

on the basis of ruling out physical obstructions of the small intestine and failing to provide any 

beneficial surgical intervention. Alternatively, more confirmatory diagnostic evidence may be 

warranted before making this decision. Although histopathological examination of an 

appropriately sized formalin-fixed ileal biopsy is 100% diagnostically sensitive and specific [56], 

this requires a sufficient period of time for tissue fixing, thus necessitating recovery from 

anesthesia pending results of the examination. Unfortunately, histopathological examination of 

cryostat sections is not 100% specific (due to processing artefacts), thus risking an erroneous 

diagnosis and potentially an inappropriate euthanasia [56]. 

 

 

Post-mortem diagnostic confirmation 



Post-mortem diagnostic confirmation is warranted given the potential risk to other grazing horses 

on the premises. Implementing short- and long-term risk avoidance strategies (see later) can be 

expensive and labor intensive and understandably more justifiable when ED is confirmed. Gross 

pathological findings generally reflect the extent of involvement of the ENS. For example, fluid 

distension of the small intestine and stomach and linear ulceration of the distal esophagus are 

typical findings in acute ED, whereas sub-acute cases will have firm corrugated impactions of the 

large colon and cecum, typically with a black coating on the surface of the firm ingesta [3;5]. 

Chronic ED cases are typically emaciated with scant intestinal contents, depending on the 

appetite and degree of dysphagia at the time of death [3;5]. Bilateral rhinitis sicca is commonly 

seen in chronic ED.  

 

A definitive diagnosis is achieved by histopathological examination of autonomic (prevertebral 

and paravertebral) ganglia and intestinal ENS plexuses (see before) [61;62]. Autonomic ganglia 

most routinely collected for histopathological examination include the cranial cervical ganglia, 

the cranial and caudal mesenteric ganglia and the abdominal and thoracic sympathetic chain. 

 

Typical histological features include chromatolysis with loss of Nissl substance, eccentricity or 

pyknosis of the nuclei, neuronal swelling and vacuolation, accumulation of intracytoplasmic 

eosinophilic spheroids and axonal dystrophy [8;61-63]. 

 

Treatment of chronic ED; selection of candidates  

As previously stated, the majority of ED cases have a hopeless prognosis. Overall ED is 

associated with an approximately 80% mortality; comprising of 100% mortality in acute and sub-

acute ED and approximately 50% mortality in chronic ED [6;64]. Therefore, the selection of 



candidates for treatment relies firstly on sub-categorizing the case (see Table 2) and secondly, if 

the signs are consistent with chronic ED, selecting the appropriate cases for which treatment is 

indicated. Acute and sub-acute ED cases are invariably fatal [3]; however, supportive care (not 

covered in this review) in the form of intravenous fluid infusion, analgesic administration and 

regular gastric decompression may be initiated to stabilize the patient until a more definitive 

diagnosis is achieved, at which point euthanasia is indicated.  

 

The criteria used for the selection of appropriate chronic cases are relatively arbitrary; however, 

the following list is a useful guide: 

 Ability to swallow, albeit compromised 

 Some remaining appetite, albeit markedly reduced 

 Absence of continuous moderate to severe abdominal pain (rarely will chronic ED cases 

exhibit severe colic) 

 

Additionally, in light of the prolonged period of convalescence required in many cases [6;64], an 

appropriate level of commitment should be declared by the owner; either time commitment if 

they opt for home nursing or financial commitment if they opt to refer to a clinical facility for 

nursing care.  

 

Non-pharmacologic Treatment Options for chronic ED 

Treatment of chronic ED is predominantly intensive nursing care. Assuming the above selection 

criteria are met, the greatest obstacle to survival is typically profound inappetance [3]. 

Consequently, the main aim of the nursing care is to attain an adequate level of voluntary feed 



intake. This generally involves the provision of a selection of highly palatable feeds (ideally high 

in energy and protein). As individual preferences change regularly, it is often necessary to offer a 

variety of feed components and consistencies [5;65]. Although the addition of succulents (e.g. 

carrots, apples) to the diet may improve voluntary feed intake, these alone are insufficient to meet 

the animal’s energy and protein requirements. Feeding small amounts regularly reduces waste 

and is more likely to result in a greater overall feed intake over a 24h period. At the authors’ 

institute, newly hospitalized chronic cases receive 2 hourly small feeds, reducing to 4 hourly 

feeds after approximately 1 week of hospitalization. Both continuous flow enteral feeding and 

total and partial parenteral nutrition has been used in selected cases, with little evidence of a 

positive influence on case outcome [66]. However, via a reduction in the initial rate of weight 

loss, their use may extend the period of time available for a spontaneous improvement in appetite 

to occur. Additional non-pharmacologic approaches include regular hand grazing and light 

exercise in the form of in-hand walking and/or short periods of turn out to pasture.  

 

Pharmacologic Treatment Options for chronic ED 

Pharmacological treatment options in chronic ED can be sub-categorized as follows:  

Appetite stimulants: unfortunately, attempts to pharmacologically improve the appetite of chronic 

ED cases have been unrewarding, as determined by both anecdotal evidence and placebo 

controlled trials [67]. Evaluated drugs include glucocorticoids, brotizalam, diazepam and 

cyproheptadine. 

Pro-kinetics: Administration of the pro-kinetic drug cisapride has been shown to increase dry 

matter intake and decrease transit time [68]. However, as the principal reason for treatment 

failure is a lack of voluntary feed intake and not intestinal dysmotility, the use of such motility 



enhancing drugs is rarely indicated. Furthermore, by definition, chronic cases have sufficiently 

coordinated intestinal motility to maintain an aboral flow of ingesta. 

Analgesics: The judicious use of non-steroidal anti-inflammatory drugs is often beneficial. The 

analgesic properties of these drugs can be useful to combat low grade, intermittent (often post-

prandial) abdominal pain. Furthermore, as ED cases have evidence of low grade systemic 

inflammation (e.g. elevated acute phase proteins) [47;48], the anti-inflammatory properties of this 

class of drugs is theoretically beneficial. Appropriate NSAID therapeutic options includes 

flunixin meglumine (0.5mg/kg PO or IV BID) or phenylbutazone (2.2mg/kg PO or IV BID). 

Antimicrobials: The dysphagia present in most chronic ED cases may result in varying degrees of 

feed aspiration. In such cases, broad spectrum antimicrobial administration is indicated to 

minimize the development of inhalation pneumonia. Commonly adopted empirical antimicrobial 

treatments include oxytetracycline (10mg/kg IV SID), combined gentamicin (6.6mg/kg IV SID) 

and procaine penicillin (12mg/kg IM BID) and trimethoprim sulphonamide (15-30mg/kg PO 

BID). Occasionally, metronidazole (20mg/kg PO TID) may also be indicated  when anaerobic 

infection is suspected. 

 

Treatment Complications and Prognostic Indicators  

Although it can be difficult to predict the response to treatment/nursing early in the disease 

process, a number of factors can be used as potential prognostic indicators. These are itemized 

below: 

Appetite: Although the voluntary feed intake of cases can fluctuate markedly over a 24h or 48h 

period, persistence of complete anorexia for several (e.g. 5) consecutive days generally is a poor 

prognostic indicator, provided that several feed options have been offered. Persistent anorexia 



and associated weight loss remain the principal reasons for euthanasia in cases receiving nursing 

care. 

Magnitude and rate of weight loss: A recent retrospective study of hospitalized chronic ED cases 

demonstrated the prognostic value of considering the magnitude and rate of weight loss over 

specific periods of treatment. Survival prediction curves have the potential to offer useful 

prospective prognostic information on individual cases [64]. 

Rhinitis sicca: Studies have identified an inverse association between survival and the severity of 

rhinitis sicca [69]. It is hypothesized that severe rhinitis sicca will directly and negatively 

influence appetite, potentially via an effect on olfaction. 

Inhalation pneumonia: Some chronic ED cases with severe dysphagia may develop inhalation 

pneumonia as a consequence of feed aspiration. It is worth noting that coughing appears to be a 

poor indicator of this complication; rather, cases become pyrexic and increasingly dull and 

inappetant. Consequently, recognition of this complication is often dependent on regular 

ultrasonographic examinations of the cranioventral thorax, assessing for the presence of lung 

consolidation and occasionally pleural fluid accumulation. 

Fulminant diarrhea: Severe diarrhea has been recognized in a proportion of chronic ED cases, 

usually those receiving supplementary liquid enteral feeding via a nasogastric tube [66]. This is a 

recognized complication of enteral feeding in horses, thought to partly reflect the low fiber 

content of commercially available liquid feeds [70]. However, this complication has also been 

recorded in cases receiving alfalfa slurries, whereby a bacterial overgrowth in the cecum and 

large colon was suspected. Consequently, when adopted in the treatment of ED cases, enteral 

feeding should be introduced gradually and the liquid feed should contain as high a fiber content 

as feasible. 

 



Long-term complications 

Clinical recovery is generally assumed if cases regain appetite and body weight. Although most 

recovered cases will return to their previous level of performance, some residual problems have 

been reported. These include poor exercise tolerance, persistent low grade dysphagia, recurrent 

esophageal obstruction, occasional mild colic episodes and coat changes (piloerection at the site 

of previous sweating) [6;65;71]. Considering that even clinically recovered cases have evidence 

of extensive neuronal loss in the ENS, it has been hypothesized that clinical recovery may partly 

be associated with compensatory mechanisms which have restored and maintained an adequate 

degree of intestinal motility [72]. Interstitial cells of Cajal have been proposed as compensatory 

cellular candidates.  

 

Summary 

ED is a multi-system neuropathy of equids characterized by damage to autonomic, enteric and 

somatic neurons. It has an extremely high mortality rate and significant welfare, emotional and 

financial consequences. The etiology is unknown. 

 

References 

 

 [1]  Cottrell,D.F., McGorum,B.C., & Pearson,G.T. (1999) The neurology and enterology of 

equine grass sickness: a review of basic mechanisms. Neurogastroenterology and Motility 

11, 79-92. 

 [2]  Tocher,J.F., Tocher,J.W., .F, & Brown,W. Grass sickness investigation report. Vet Rec 3, 

37-45. 1923.  

 [3]  Pirie,R.S., Jago,R.C., & Hudson,N.P.H. (2014) Equine grass sickness. Equine Veterinary 

Journal 46, 545-553. 

 [4]  Pirie,R.S. & McGorum,B.C. (2016) Equine grass sickness: Benefits of a multifaceted 

research approach. Equine Veterinary Journal 48, 770-772. 

 [5]  Lyle,C. & Pirie,R.S. (2009) Equine grass sickness. In Practice 31, 26-32. 

 [6]  Doxey,D.L., Milne,E.M., & Harter,A. (1995) Recovery of horses from dysautonomia 

(grass sickness). Veterinary Record 137, 585-588. 



 [7]  Scholes,S.F.E., Vaillant,C., Peacock,P., Edwards,G.B., & Kelly,D.F. (1993) Diagnosis of 

grass sickness by ileal biopsy. Veterinary Record 133, 7-10. 

 [8]  Brownlee,A. Changes in the coeliaco-mesenteric ganglia of horses affected with grass 

sickness and of horses affected with some other diseases.  Vet Rec 71, 668-669. 1959.  

 [9]  Tocher,J.F. Grass SIckness in Horses. Transact.Royal Highland Agric.Soc. 36, 65-83. 

1924.  

 [10]  Schwarz,B., Brunthaler,R., Hahn,C., & van den Hoven,R. (2012) Outbreaks of equine 

grass sickness in Hungary. Veterinary Record 170. 

 [11]  Voros,K., Bakos,Z., Albert,M., Baratossy,G., & Fejer,B. (2003) Occurrence of grass 

sickness in Hungary. Magyar Allatorvosok Lapja 125, 67-74. 

 [12]  Wlaschitz,S. & Url,A. (2004) The first case of chronic grass sickness in Austria. Wiener 

Tierarztliche Monatsschrift 91, 42-45. 

 [13]  Eser,M.W., Feige,K., & Hilbe,M. (2000) Clinical signs and diagnosis of acute grass 

sickness in horses in Switzerland and in Southern Germany. Pferdeheilkunde 16, 138-143. 

 [14]  Leendertse,I.P. (1993) A horse with grass sickness. Tijdschrift Voor Diergeneeskunde 

118, 365-366. 

 [15]  Schulze,C., Venner,M., & Pohlenz,J. (1997) Chronical grass sickness (equine 

dysautonomia) in a 2 1/2 years old Icelandic mare on a north Frisian island. 

Pferdeheilkunde 13, 345-350. 

 [16]  Lhomme,C., CollobertLaugier,C., Amardeilh,M.F., & Delverdier,M. (1996) Equine 

dysautonomia: An anatomoclinical study of 8 cases. Revue de Medecine Veterinaire 147, 

805-&. 

 [17]  Bendixen,H. (1946) "Grass sickness" in Denmark. Maanedsskr Dyrlaeger 58, 41-62. 

 [18]  Protopapas,K.F., Spanoudes,K.A.M., Diakakis,N.E., & Brellou,G.D. (2012) Equine grass 

sickness in Cyprus: a case report. Turkish Journal of Veterinary & Animal Sciences 36, 

85-87. 

 [19]  Melkova,P., Cizek,P., Ludvikova,E., & Bezdekova,B. (2014) Equine grass sickness in the 

Czech Republic: a case report. Veterinarni Medicina 59, 137-140. 

 [20]  Woods,J.A. & Gilmour,J.S. (1991) A suspected case of grass sickness in the Falkland  

 [21]  Stewart,W.J. (1977) Case of suspected acute grass sickness in a Thoroughbred mare. 

Australian Veterinary Journal 53, 196. 

 [22]  Wright,A., Beard,L., Bawa,B., & Bras,J. (2010) Dysautonomia in a six-year-old mule in 

the United States. Equine Veterinary Journal 42, 170-173. 

 [23]  Araya,O., Vits,L., Paredes,E., & Ildefonso,R. (2002) Grass sickness in horses in southern 

Chile. Veterinary Record 150, 695-697. 

 [24]  Uzal,F.A., Doxey,D.L., Robles,C.A., Woodman,M.P., & Milne,E.M. (1994) 

Histopathology of the brain stem nuclei of horses with mal seco, An Equine 

Dysautonomia. Journal of Comparative Pathology 111, 297-301. 

 [25]  Uzal,F.A. & Robles,C.A. (1993) Mal Seco, a grass sickness-like syndrome of horses in 

Argentina. Veterinary Research Communications 17, 449-457. 

 [26]  Uzal,F.A., Robles,C.A., & Olaechea,F.V. (1992) Histopathological changes in the 

coeliaco-mesenteric ganglia of horses with mal seco, a grass sickness-like syndrome, in 

Argentina. Veterinary Record 130, 244-246. 

 [27]  Hunter,L.C., Miller,J.K., & Poxton,I.R. (1999) The association of Clostridium botulinum 

type C with equine grass sickness: a toxicoinfection? Equine Veterinary Journal 31, 492-

499. 



 [28]  Poxton,I.R., Hunter,L., Lough,H., & Miller,K. (1999) Is equine grass sickness (Mal 

seco?) a form of botulism? Anaerobe 5, 291-293. 

 [29]  Poxton,I.R., Hunter,L.C., Brown,R., Lough,H.G., & Miller,J.K. (1997) Clostridia and 

equine grass sickness. Reviews in Medical Microbiology 8, S49-S51. 

 [30]  Wood,J.L.N., Milne,E.M., & Doxey,D.L. (1998) A case-control study of grass sickness 

(equine dysautonomia) in the United Kingdom. Veterinary Journal 156, 7-14. 

 [31]  Doxey,D.L., Gilmour,J.S., & Milne,E.M. (1991) A comparative-study of normal equine 

populations and those with grass sickness (dysautonomia) in Eastern Scotland. Equine 

Veterinary Journal 23, 365-369. 

 [32]  French,N.P., McCarthy,H.E., Diggle,P.J., & Proudman,C.J. (2005) Clustering of equine 

grass sickness cases in the United Kingdom: a study considering the effect of position-

dependent reporting on the space-time K-function. Epidemiology and Infection 133, 343-

348. 

 [33]  Doxey,D.L., Gilmour,J.S., & Milne,E.M. (1991) The relationship between meteorological 

features and equine grass sickness (dysautonomia). Equine Veterinary Journal 23, 370-

373. 

 [34]  Waggett,B.E., McGorum,B.C., Wernery,U., Shaw,D.J., & Pirie,R.S. (2010) Prevalence of 

Clostridium perfringens in faeces and ileal contents from grass sickness affected horses: 

Comparisons with 3 control populations. Equine Veterinary Journal 42, 494-499. 

 [35]  Garrett,L.A., Brown,R., & Poxton,I.R. (2002) A comparative study of the intestinal 

microbiota of healthy horses and those suffering from equine grass sickness. Veterinary 

Microbiology 87, 81-88. 

 [36]  McCarthy,H.E., French,N.P., Edwards,G.B., Miller,K., & Proudman,C.J. (2004) Why are 

certain premises at increased risk of equine grass sickness? A matched case-control study. 

Equine Veterinary Journal 36, 130-134. 

 [37]  Newton,J.R., Hedderson,E.J., Adams,V.J., McGorum,B.C., Proudman,C.J., & 

Wood,J.L.N. (2004) An epidemiological study of risk factors associated with the 

recurrence of equine grass sickness (dysautonomia) on previously affected premises. 

Equine Veterinary Journal 36, 105-112. 

 [38]  McGorum,B.C., Scholes,S., Milne,E.M., Eaton,S.L., Wishart,T.M., Poxton,I.R., Moss,S., 

Wernery,U., Davey,T., Harris,J.B., & Pirie,R.S. (2016) Equine grass sickness, but not 

botulism, causes autonomic and enteric neurodegeneration and increases soluble N-

ethylmaleimide-sensitive factor attachment receptor protein expression within neuronal 

perikarya. Equine Veterinary Journal 48, 786-791. 

 [39]  McCarthy,H.E., French,N.P., Edwards,G.B., Poxton,I.R., Kelly,D.F., Payne-

Johnson,C.E., Miller,K., & Proudman,C.J. (2004) Equine grass sickness is associated with 

low antibody levels to Clostridium botulinum: a matched case-control study. Equine 

Veterinary Journal 36, 123-129. 

 [40]  Nunn,F.G., Pirie,R.S., Mcgorum,B., Wernery,U., & Poxton,I.R. (2007) Preliminary study 

of mucosal IgA in the equine small intestine: specific IgA in cases of acute grass sickness 

and controls. Equine Veterinary Journal 39, 457-460. 

 [41]  Edwards,S.E., Martz,K.E., Rogge,A., & Heinrich,M. (2010) Edaphic and phytochemical 

factors as predictors of equine grass sickness cases in the UK. Frontiers in pharmacology 

1, 122. 

 [42]  Wylie,C.E., Shaw,D.J., Fordyce,F.M., Lilly,A., Pirie,R.S., & McGorum,B.C. (2016) 

Equine grass sickness in Scotland: A case-control study of environmental geochemical 

risk factors. Equine Veterinary Journal 48, 779-785. 



 [43]  Wylie,C.E., Shaw,D.J., Fordyce,F.M., Lilly,A., & McGorum,B.C. Equine grass sickness 

in Scotland: A case–control study of signalment- and meteorology-related risk factors. 

Equine Veterinary Journal , 1-8. 2013.  

 [44]  Hahn,C.N., Mayhew,I.G., & de Lahunta,A. (2001) Central neuropathology of equine 

grass sickness. Acta Neuropathologica 102, 153-159. 

 [45]  Pirie,R.S. Grass Sickness. Clinical Techniques in Equine Practice. 5[1], 30-36. 2006.  

 [46]  Doxey,D.L., Milne,E.M., Gilmour,J.S., & Pogson,D.M. (1991) Clinical and biochemical 

features of grass sickness (equine dysautonomia). Equine Veterinary Journal 23, 360-364. 

 [47]  Copas,V.E.N., Durham,A.E., Stratford,C.H., McGorum,B.C., Waggett,B., & Pirie,R.S. 

(2013) In equine grass sickness, serum amyloid A and fibrinogen are elevated, and can 

aid differential diagnosis from non-inflammatory causes of colic. The Veterinary record 

172, 395. 

 [48]  Milne,E.M., Doxey,D.L., Kent,J.E., & Pemberton,A. (1991) Acute phase proteins in grass 

sickness (equine dysautonomia). Research in Veterinary Science 50, 273-278. 

 [49]  Fintl,C., Milne,E.M., & McGorum,B.C. (2002) Evaluation of urinalysis as an aid in the 

diagnosis of equine grass sickness. Veterinary Record 151, 721-724. 

 [50]  Milne,E. (2004) Peritoneal fluid analysis for the differentiation of medical and surgical 

colic in horses. In Practice 26, 444-449. 

 [51]  Milne,E.M., Doxey,D.L., & Gilmour,J.S. (1990) Analysis of peritoneal fluid as a 

diagnostic aid in grass sickness (equine dysautonomia). Veterinary Record 127, 162-165. 

 [52]  Hahn,C.N. & Mayhew,I.G. (2000) Phenylephrine eyedrops as a diagnostic test in equine 

grass sickness. Veterinary Record 147, 603-606. 

 [53]  Hahn,C.N. & Mayhew,I.G. (2000) Studies on the experimental induction of ptosis in 

horses. Veterinary Journal 160, 220-224. 

 [54]  Greet,T.R.C. & Whitwell,K.E. (1986) Barium swallow as an aid to the diagnosis of grass 

sickness. Equine Veterinary Journal 18, 294-297. 

 [55]  Wijnberg,I.D., Franssen,H., Jansen,G.H., van den Ingh,T.H.S.G., van der Harst,M.R., & 

van der Kolk,J.H. (2006) The role of quantitative electromyography (EMG) in horses 

suspected of acute and chronic grass sickness. Equine Veterinary Journal 38, 230-237. 

 [56]  Milne,E.M., Pirie,R.S., McGorum,B.C., & Shaw,D.J. (2010) Evaluation of formalin-fixed 

ileum as the optimum method to diagnose equine dysautonomia (grass sickness) in 

simulated intestinal biopsies. Journal of Veterinary Diagnostic Investigation 22, 248-252. 

 [57]  Waggett,B.E., McGorum,B.C., Shaw,D.J., Pirie,R.S., MacIntyre,N., Wernery,U., & 

Milne,E.M. (2010) Evaluation of synaptophysin as an immunohistochemical marker for 

equine grass sickness. Journal of Comparative Pathology 142, 284-290. 

 [58]  Wales,A.D. & Whitwell,K.E. (2006) Potential role of multiple rectal biopsies in the 

diagnosis of equine grass sickness. Veterinary Record 158, 372-377. 

 [59]  Mair,T.S., Kelley,A.M., & Pearson,G.R. (2011) Comparison of ileal and rectal biopsies in 

the diagnosis of equine grass sickness. The Veterinary record 168, 266. 

 [60]  McGorum,B.C., Pirie,R.S., Shaw,D., MacIntyre,N., & Cox,A. (2016) Neuronal 

chromatolysis in the subgemmal plexus of gustatory papillae in horses with grass 

sickness. Equine Veterinary Journal 48, 773-778. 

 [61]  Obel,A. (1955) Studies on Grass Disease: the morphological picture with special 

reference to the vegetative nervous system. Journal of Comparative Pathology 65, 334-

346.  

 [62]  Scholes,S.F.E., Vaillant,C., Peacock,P., Edwards,G.B., & Kelly,D.F. (1993) Enteric 

neuropathy in horses with grass sickness. Veterinary Record 132, 647-651. 



 [63]  Gilmour,J.S. (1975) Chromatolysis and axonal dystrophy in autonomic nervous system in 

grass sickness of equidae. Neuropathology and Applied Neurobiology 1, 39-47. 

 [64]  Jago,R.C., Handel,I., Hahn,C.N., Pirie,R.S., Keen,J.A., Waggett,B.E., & McGorum,B.C. 

(2016) Bodyweight change aids prediction of survival in chronic equine grass sickness. 

Equine Veterinary Journal 48, 792-797. 

 [65]  Doxey,D.L., Tothill,S., Milne,E.M., & Davis,Z. (1995) Patterns of feeding and behavior 

in horses recovering from dysautonomia (grass sickness). Veterinary Record 137, 181-

183. 

 [66]  Pirie,R.S. & Jago,R.C. (2015) Nutritional support for the dysphagic adult horse. Equine 

Veterinary Education 27, 430-441. 

 [67]  Fintl,C. & McGorum,B.C. (2002) Evaluation of three ancillary treatments in the 

management of equine grass sickness. Veterinary Record 151, 381-383. 

 [68]  Milne,E.M., Doxey,D.L., Woodman,M.P., Cuddeford,D., & Pearson,R.A. (1996) An 

evaluation of the use of cisapride in horses with chronic grass sickness (equine 

dysautonomia). British Veterinary Journal 152, 537-549. 

 [69]  Milne,E.M., Woodman,M.P., & Doxey,D.L. (1994) Use of clinical measurements to 

predict the outcome in chronic cases of grass sickness (equine dysautonomia). Veterinary 

Record 134, 438-440. 

 [70]  Morris,D.D. (2004) Assisted enteral feeding in adult horses. Compendium on Continuing 

Education for the Practicing Veterinarian 26, 46-49. 

 [71]  Doxey,D.L., Milne,E.M., Ellison,J., & Curry,P.J.S. (1998) Long-term prospects for horses 

with grass sickness (dysautonomia). Veterinary Record 142, 207-209. 

 [72]  Doxey,D.L., Johnston,P., Hahn,C., & Reynolds,J. (2000) Histology in recovered cases of 

grass sickness. Veterinary Record 146, 645-646. 

 

 


