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Equine herpesvirus-1 (EHV-1) causes 
many problems, including abor-
tion, respiratory disease, neurologic 

disease, death in newborn foals, and a 
newly recognized syndrome described as 
peracute pulmonary vasculitis of adult 
horses (which strikes adult horses in their 
lungs and kills them almost overnight). 

Neurologic disease caused by EHV-1 has 
been recognized for many years. However, 
in recent years there has been an increase 
in the number of EHV-1 neurologic cases 
worldwide. No one knows why.

This particular disease is one that’s espe-
cially of concern because it has the poten-
tial for causing devastating outbreaks and 

for shutting down much of the industry, 
especially the racing industry.

In April  2005, an unusual press 
announcement was released by George 
Allen, PhD, head of the Office Interna-
tional des Epizooties (OIE) reference labo-
ratory for equine herpesvirus located at 
the University of Kentucky’s Gluck Equine 
Research Center, and his British research 
colleagues. They bypassed the long wait for 
a scientific journal publication to let the 
horse industry know that the neurologic 
form of EHV-1 was caused by a mutation 
in the virus strain, and the mutation could 
be detected by laboratory tests.

Allen and Nicholas Davis-Poynter, PhD, 

head of equine infectious diseases at 
the Animal Health Trust in Newmarket, 
England, stated, “We have developed 
methods to identify genetic differences 
between strains of EHV-1 circulating in the 
field. Isolates of EHV-1 recovered from over 
100 outbreaks of abortigenic (abortion-
causing) or neurologic disease in several 
countries around the world over the past 
40 years have been examined. Some of the 
strains are unique to North America and 
others to the European continent.” 

The strain-typing method was used to 
verify transmission of infection between 
outbreaks of EHV-1 neurological disease in 
different locales. An important observation 

from the studies was the discovery that 
a mutation within a single EHV-1 gene 
is associated with strains of the virus 
recovered from neurological cases. 

Current research is directed at deter-
mining the effects of the mutation in 
this gene (viral DNA polymerase gene) 
on the biological and pathological prop-
erties of the virus. Alteration of the viral 
enzyme’s replicative efficiency would 
explain many of the properties unique to 
paralytic strains of EHV-1, such as their 
increased replicative vigor (they multiply 
faster), ability to cause a log (tenfold) 
greater magnitude of post-infection 
viremia in the horse (much more virus 
circulates in the horse’s body and can 
be shed), enhanced capacity to infect 
cells of the central nervous system, and 
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Continuing research offers hope that soon we’ll 
understand how the terrifying neurologic EHV-1  

disease occurs, and what to do to prevent it
This horse is showing classic hind end neurologic 
signs (“dog sitting”) with EHV-1.

Neurologic 
EHV-1

A neurologic exam (as seen here) can reveal 
variable signs, with the most common being 
hind limb weakness and incoordination that 
can progress to recumbency (inability to rise).  St
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the relative failure of vaccines to prevent 
infection by such replicatively aggressive 
mutant strains of EHV-1. 

Research has also begun to investigate 
whether the frequency of EHV-1 isolates 
carrying the mutation associated with 
neurologic disease is increasing over time. 

Another unanswered question central to 
prevention and control of EHV-1 paralytic 
disease is whether the identified mutation 
arises de novo (newly) with each outbreak, 
or whether a subpopulation of horses 
carries the mutant virus in the latent state 
with the capacity for reactivation and initi-
ation of new outbreaks of the neurological 
disease (i.e., carrier horses).

Currently, it takes weeks to conduct 
testing that identifies the mutated neuro-
logic strain, which doesn’t do veterinarians 
in the field much good during an EHV-1 
outbreak. The Gluck Equine Research 
Center is working on the development of 
a one-day assay for detecting neurologic 
EHV-1—a 24-hour turnaround test. Keene-
land Association is providing funding to 
support that research. 

The new test is a real-time polymerase 
chain reaction (PCR) assay, which is 
different from PCRs currently used to 
detect herpes. When validated, the rapid 
test protocol will be made available to any 
diagnostic laboratory.

Where Does it Come From?
The big question is: Does the neurologic 

mutant strain of EHV-1 lie dormant in a 
horse like all other types of herpesviruses, 
just waiting until the horse is stressed 
to recrudesce (reactivate) and spread? 
Or, does the latent, wild strain of EHV-1 
mutate during reactivation to give rise to 
each new neurologic outbreak?

We just don’t know the answer to that. 

Researchers said 
a mutation of the 
wild type regular 
strain into the 
paralytic strain 
might be occur-
ring repetitively 
in multiple cases, 
with each case 
g i v i n g  r i s e  t o 
another neuro-
logical outbreak. 
There also might 
be an increase 
i n  t h e  s i z e  o f 
the  b io log ica l 
reservoir of the 
neurologic EHV-

1 strain that’s causing the recent increase 
in the frequency of neurologic outbreaks. 
Or there might be some recent change in 
management that’s pressuring this new 
strain of EHV-1 to emerge.

Clinical Signs of Neurologic Cases
EHV-1 often causes respiratory disease 

that makes the horse spike a fever. With 
the neurologic form, the fever is often 
very high, but the horse might not show 
many, if any, clinical signs of respiratory 
disease. The horse seems to be okay for a 
few days to a week (the interval between 
initial herpesvirus infection of the respi-
ratory tract and the subsequent onset of 
neurological signs is six to 10 days), then 
the horse spikes another fever, followed by 
rapid onset of neurologic signs. Sometimes 
the horse that becomes neurologic shows 
clinical signs of respiratory disease leading 
up to the neurologic signs, and sometimes 
he doesn’t.

The first clin-
ical signs of EHV-
1 infection might 
be a watery nasal 
discharge, mild 
fever, and some-
times a cough. 
There might be 
p e t e c h i a t i o n s 
(pinpoint hemor-
rhages) on mucous 
m e m b r a n e s . 
S o m e  h o r s e s 
develop edema 
(fluid swelling) 
in the limbs or 
abdomen.

After several 
days the nasal 
d i s c h a r g e 

becomes thicker, sometimes making a 
“crusty” patch on the horse’s nose. If 
secondary bacterial infections set in, the 
discharge might become yellowish.

When the virus reaches the lymph nodes 
it can be spread through the circulatory 
system. The virus causes damage to blood 
vessels, which results in cellular death of 
neurons (conducting cells of the nervous 
system) from a lack of oxygen. That is what 
causes the neurologic signs. 

Although the neurological signs are vari-
able, the most common is hind limb weak-
ness and incoordination (ataxia), which 
can progress to recumbency (inability to 
rise). The neurologic signs strike quickly, 
then they progress for two to three days 
with varying intensity and speed. 

Some early telltale signs of paralytic 
EHV-1 are poor tail tone, urinary leakage 
due to partial or complete bladder paral-
ysis, and poor anal tone (with fecal incon-
tinence or inability to pass feces). The 
paralysis usually is symmetrical (occurring 
on both sides). Ataxia in the hindquarters 
can lead to paralysis, with the horse going 
down and remaining recumbent for up 
to three weeks. The prognosis for non- 
recumbent horses is favorable, but the 
prognosis is poor for animals that remain 
recumbent longer than two days.

While symptomatic EHV-1 respiratory 
infection is mostly seen in younger horses, 
infection can occur in horses of any age, 
with older (geriatric) horses at higher risk 
for the neurologic form. 

Older horses that are not reproduc-
tively active are not at risk for herpesvirus 
abortion or respiratory disease. The only 
EHV-1 disease to worry about with older 
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Click on the image to start a video showing clinical signs of neurologic EHV-1. 
For more information and additional videos, visit Dr. George Allen’s web site at 
www.ca.uky.edu/gluck/AllenGP.asp and scroll to the bottom of that page.

Some neurologic horses require a sling during recovery. If the horse needs a 
sling to stand after four weeks, his prognosis is poor. 
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horses is the neurologic strain. During 
outbreaks, the older horses are more likely 
to get neurologic disease because their 
immune systems don’t function as well 
as those of younger horses. The immune 
response in older horses undergoes a 
continuing, progressive loss that doesn’t 
occur at any specific age. David Horohov, 
PhD, an immunologist at the Gluck Equine 
Research Center, has shown that horses 
over 20 are severely immunocompromised 
because of age.

Residual Effects
Nathan Slovis, DVM, Dipl. ACVIM, 

of Hagyard Equine Medical Institute in 
Lexington, Ky., said there is a chance of 
EHV-1 neurologic animals having residual 
problems. 

“If there was a cranial nerve deficit, you 
might have an ear, nose, or lip that droops, 
or a nose that’s deviated,” he said. “Those 
things might never go away. Some horses 
might remain weak in the hind end.”

He said often by the time someone figures 
out that a horse isn’t urinating properly, the 
bladder is extremely distended. That can 
lead to localized muscle and nerve damage 
in the bladder that might not completely 
return to normal. 

“Often by the time you know the bladder 
is paralyzed, permanent damage has 
occured,” re-iterated Slovis. “It’s like over-
blowing a balloon. It disrupts the integrity 
of the bladder muscles. It’s not uncommon 
in women and mares that when they are 
giving birth, they traumatize their blad-
ders and it causes urine leakage. Same 
thing with the neurologic horses. The 
nerves may heal in the spinal cord from 
the herpesvirus damage, but the nerves 
innervating the bladder might not heal 

because of stretching, not due to herpes-
virus. Then you get continual challenges 
with urine scalding in males and females.”

Another residual effect Slovis said 
owners should consider is that if a stallion 
or colt has neurologic damage that affects 
his urinary tract, there is a chance of him 
contaminating semen with urine. He said 
with a racehorse that recovers and is useful 
as a stallion, you also have to think about 
agility issues since he might remain weak 
in his hindquarters.

But Slovis said owners should not give 
up hope on neurologic horses. “Nerve 
injury can take a while to heal,” he said. 
“A lot of these animals will need extensive 
care for two to three weeks. As long as they 
are making steady progress, carry on (with 
treatment). After three to four weeks if they 
are not making progress, the prognosis for 
full neurologic recovery is poor. If he still 
needs a sling to stand after four weeks, the 
odds are against you.”

New treatments for neurologic herpes-
virus are being investigated by clinicians. 
Slovis said the active ingredient in Navi-
gator (32% nitazoxanide; an 
antiprotozoal oral paste used 
for treating horses with equine 
protozoal myeloencephalitis, 
or EPM) has been shown in 
humans to be effective against 
hepatitis C, so some vets are 
trying the medication on 
neurologic horses to see if it 
offers any benefits. 

Hagyard vets are also using 
hyperbaric oxygen therapy on 
these horses.

Ongoing Research
Allen has several research 

projects underway that pertain 
to neurologic equine herpes-
virus. “Quantification of 
Leukocyte-Associated Viremia 
in Horses Infected with Para-
lytic Versus Non-Paralytic 
Strains of EHV-1” will try to 
determine why horses with the 
genetic mutation of EHV-1 that 
causes neurologic disease also 
causes a higher viremia (pres-
ence of virus in the blood) than 
horses that have the strain that 
causes abortion. 

The research will test the 
validity of the hypothesis that, 
in neuropathotype-infected 
horses, a quantitatively greater 
and longer-sustained load of 

EHV-1 infected leukocytes (white blood 
cells that are infected) is delivered to the 
blood vascular endothelium (cells that line 
the blood vessels) of the equine host, thus 
increasing the clinical risk for development 
of neurological deficits. The study results 
will provide empirically derived, scientific 
data that contributes to a better under-
standing of how and why paralytic and 
abortigenic strains of EHV-1 cause disease 
in the horse. 

It is likely also that the study results will 
emphasize the importance of controlling 
the blood level of EHV-1 viremia using 
vaccination or antiviral medications as 
prophylactic or therapeutic modalities for 
prevention of neurological disease.

Allen is also developing a disease model 
of neurologic EHV-1 to be able to reliably 
reproduce the neurologic deficits in experi-
mental animals. This will allow researchers 
to test vaccines and treatments. h

Editor’s note: George Allen, PhD, head of 
the OIE Herpesvirus Reference Laboratory 
at the Gluck Equine Research Center, acted 
as a scientific resource in this article. 
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Urine scalding due to paralysis of the bladder 
can occur during and after a neurologic EHV-1 
episode. 
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Veterinarians at Hagyard Equine Medical Institute are using 
hyperbaric oxygen therapy on EHV-1 neurologic horses.
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