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There are nine types (species) 
of herpesviruses that affect 
equids; the domestic horse 

is host to five of those. The other 
four affect donkeys, zebras, and 
onagers (an Asiatic wild ass). 
Of the five that affect domestic 
horses, only three are known 
to commonly cause disease: 
equine herpesvirus-1 (EHV-1), 
equine herpesvirus-3 (EHV-3), and equine  
herpesvirus-4 (EHV-4).

Herpesviruses are species-specific, 
meaning if you have a cold sore caused by 
a herpesvirus, you can’t give it to your dog 
or horse, and the herpesviruses that infect 
those species don’t get passed to you.

The Maxwell H. Gluck Equine Research 
Center at the University of Kentucky serves 
as one of three international equine herpes-
virus reference laboratories recognized by 
the Office International des Epizooties 

(OIE). The others are in England and 
Russia. 

The OIE designates these reference 
laboratories for every important animal 
disease. Each lab serves as a reference 
for information on that specific disease, 
provides reagents for testing, provides stan-
dard virus strains and standard antibodies 
for research, and investigates outbreaks 
of that disease. It’s like a mini Centers for 
Disease Control (CDC) for each specific 
animal disease.

Easy Types First
Since there are two main 

types of herpesviruses that 
rarely cause disease in horses, 
let’s take a look at them first.

The herpes family is divided 
into three subfamilies: alpha, 
beta, and gamma. That distinc-
tion is based on differing biolog-
ical properties they have, such 

as growth rate, where they establish latency 
(in which cell type), and host range.

There are two equine gamma herpes-
viruses—EHV-2 and EHV-5. They are 
described as ubiquitous (everywhere), but 
rarely cause disease. EHV-2 is found in 
close to 100% of normal healthy foals.

The other three equine herpesvirus types 
are all alpha herpesviruses. There are no 
beta herpesviruses in horses.

There are a few diseases in which EHV-
2 and EHV-5 sometimes have important   

Herpes By the
Numbers

By KimBerly S. HerBert

Each type of herpesvirus can cause  
different problems in your horse; here’s 
your reference for understanding more 

about these problems

 
 Some types of herpesvirus are found 
in 100% of horses, and others are rare. 
once a horse is infected, it carries the  
virus for life (latency). Then when a horse 
is stressed, such as by transport or com-
petition, the virus becomes active and 
can cause disease or be spread. (Above) 
A "snotty nose" coule be herpesvirus, or 
some other upper respiratory disease. 
Testing is the only way to know for sure.
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involvement: conjunctivitis (eye inflam-
mation) in young foals, and a forerunner 
infection that might predispose a young 
foal to Rhodococcal disease. Equine 
herpesvirus-2 and EHV-5 infect the upper 
airway of a foal (like a head cold) and 
suppress the immune system of the foal so 
it sets up the foal for secondary infection 
by Rhodococcus. 

Rhodococcus equi is the most common 
bacterial cause of severe, sometimes deadly, 
pneumonia in foals. Pneumonia affects the 
lungs and isn’t caused by herpesviruses.

EHV-3
Equine herpesvirus-3 causes a vene-

real disease known as equine coital exan-
thema. This is a rare disease, but it can be 
important when it occurs in a breeding 
shed during the breeding season. It doesn’t 
cause mortality (death), and the disease is 
self-limiting (doesn’t need treatment), but 
it has the potential to shut down breeding 
activities, which can be economically 
devastating.

There are characteristic lesions on the 
genitalia of the stallion and mare. Norm 
Umphenhour, DVM, of Ashford Stud Thor-
oughbred breeding farm in Versailles, Ky., 
wrote a textbook chapter on EHV-3 for 
Infectious Diseases of Livestock (see photos 
on pages 12-13).

EHV-3 causes characteristic lesions 
on the genitalia of the stallion and mare. 
People who prepare mares for mating 
and handle stallions should be trained to 
recognize and report the lesions. There are 
no systemic signs (such as fever). 

The Merck Veterinary Manual states that 
for mares: “Red papules (small elevations 
of inflamed skin) appear in the vaginal 
and vestibular mucosa two to 10 days 
after infection, which occurs as a result of 
mating with an infected stallion. Lesions 

extend to the 
perivulvar skin. 
T h e  l e s i o n s 
progress rapidly 
t o  p u s t u l e s , 
then ulcerate, 
and finally heal, 
leaving depig-
mented scars. A 
stallion shows 
similar lesions 
on the penis and 
prepuce .  The 
disease causes 
discomfort and 
m a y  p r e v e n t 
mating, but does 

not specifically inhibit fertility.”
Mating of an infected stallion or mare 

should be delayed until the lesions 
completely heal. No active lesions means 
the virus is not shedding,

EHV-4 
Equine herpesvirus-4 mainly causes 

upper respiratory disease that’s non-fatal. 
However, it can cause severe and wide-
spread outbreaks in young horses. 

Horses showing clinical signs of EHV-4 
disease are always young—foals through 
3-year-old horses in training. It’s not a 
problem in older horses that develop 
natural immunity.

Occasionally, there might be a sporadic 
case of a horse with EHV-4 infection that 
develops neurologic signs, but it’s not 
numerically significant. There have been 
no more than three cases reported world-
wide. Those cases might have been caused 
by EHV-1 that wasn’t found in testing.

Similarly, abortions caused by EHV-4 are 
also rare and can be counted on the fingers 
of one hand. It’s not frequent enough to be 
considered a problem.

EHV-� Old and New
The “virus” that caused abortion storms 

(multiple losses on each farm) in the early 
20th Century was first isolated in the 
1940s. It was a long time before it was 
identified as herpesvirus, and longer still 
before it was understood to be EHV-1. It 
used to cause frequent abortion storms on 
farms worldwide.

Equine herpesvirus-1 causes many prob-
lems: abortions, respiratory disease, neuro-
logic disease, and death in newborn foals. 
EHV-1 also is the cause of a newly recog-
nized syndrome described as peracute 
vasculitis, a fatal disease of adult horses. 

This disease happens so dramatically 

that it might be mistaken for African 
horsesickness. You can find a horse dead 
overnight with no preliminary signs or 
symptoms. It’s a rapidly fatal disease 
of the lungs; a fulminating (occurring 
suddenly and with great intensity) infec-
tion of lungs. Fabio del Piero, DVM, Dipl. 
ACVP, PhD, of the Department of Patho-
biology, University of Pennsylvania School 
of Veterinary Medicine, has published on 
a few cases (www.vetpathology.org/cgi/
content/full/38/4/474).

It’s an infection of capillaries in the 
respiratory tract, with edematous (fluid) 
filling of the lungs.

British researchers have found EHV-1 
in stallion semen after experimental inoc-
ulation. It’s possible that a stallion that 
was recently infected can shed EHV-1 in 
semen. There’s no evidence that stallions 
become persistently shedding carriers like 
with EVA (equine viral arteritis). They shed 
only after active infection. 

Brazilian researchers reported finding 
EHV-1 in semen and an embryo of animals 
not showing clinical signs of infection.

EHV-6, -7, -8 , and -9
If you were a veterinarian in a zoo, you’d 

hear about these herpesviruses because 
they cause abortions, respiratory disease, 
and neurologic disease in captive equids 
(zebras, onagers, and Przewalski’s horses). 
These four strains of herpesvirus cause 
the same diseases we see in horses, but in 
different equid populations. 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.

eHV-1 used to cause tremendous losses due to abortion storms on farms, but 
today's vaccination have nearly eliminated that problem.

Four types of herpesviruses affect non-domestic 
equids such as zebras. 
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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 

By KimBerly S. HerBert

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 
in  the  s i ze  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 reproductively 
active are not at risk for herpesvirus abor-
tion or respiratory disease. The only EHV-1 
disease to worry about with older 

Sponsored by Pfizer

7

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. 

Sponsored by Pfizer

Veterinarians at Hagyard equine Medical Institute are using 
hyperbaric oxygen therapy on eHV-1 neurologic horses.
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Pregnant mare vaccination?
Pregnant mares should be vaccinated 

with a monovalent (one virus type) 
EHV-1 vaccine that’s been demonstrated 
by challenge studies to reduce the risk 
of abortion. Vaccinate at five, seven, and 
nine months of pregnancy (see American 
Association of Equine Practitioners Guide-
lines for Vaccination at www.aaep.org/pdfs/
AAEP_vacc_guide .pdf). This primarily 
gives the mare immunity to EHV-1 so she 
doesn’t get infected and abort. Secondarily 
the immunity is passed to her foal through 
maternal antibodies in colostrum. 

There should be no problems with 
multiple vaccinations at five, seven, and 
nine months of gestation. More often 
could cause problems with the immune 
system since it has a limited capacity for 
responding to antigens. If you give it too 
many antigens at the same time or too 
closely spaced, you can dilute the immune 
response to each vaccine.

Foal EVH vaccinations?
Vaccinating at three and four months is 

too early. The foal usually is still covered 
somewhat by maternal antibodies at that 
time. If you vaccinate too early, it can 
depress a foal’s immune response to the 
vaccine, which lasts several months. 

The AAEP Guidelines say to begin a 
young horse’s first vaccination for herpes-
virus at five months, with two subsequent 
boosters at three-week intervals. Then 
booster at three-month intervals if that 
young horse is exposed to stressful situa-
tions such as training or long transport. 

In the face of illness?
If your horse is at a facility where a horse 

becomes sick with herpesvirus, should you 

vaccinate again? If your horse is already 
up on its vaccinations, there’s no reason 
to rebooster in the event that some other 
horse gets sick with herpesvirus. If the 
horse is covered by vaccination, another 
dose is not going to help. If he is not up-to-
date or is close to needing the next booster, 
that is a reason to booster. 

What if the sick horse has EHV-�? 
This is where there’s not much agree-

ment. When a horse that has EHV-1 is 
in the barn, first identify if the EHV-1 is 
neuropathogenic or not. That gives you 
information on handling the outbreak. 

If it’s not a neurologic strain, then 
boosting is justified. If it is the neurologic 
strain, then it’s a 50-50 split on opinions. 
Some say boosting is contraindicated; 
others recommend everything be boosted. 

There is some indication that vaccina-
tion of a horse already exposed to the virus 
can exacerbate the signs of neurologic 
problems.

Youngsters & respiratory disease?
There are a large number of products 

that have been developed for herpesvirus 
respiratory disease, for EHV-1 and EHV-4. 
Most contain -1 as well as -4. Many of the 
products also contain flu antigen. There 
are modified live, killed, and intranasal 
(modified live). There’s no scientifically 
based reason to recommend any one of 
these over the others.

Is there a neurologic vaccine? 
None of the vaccines available have 

demonstrated effectiveness in preventing 
neurologic manifestations. If vaccination 
is done, however, it is recommended using 
a monovalent EHV-1 vaccine, not one of 

the five-way products, because of antigenic 
competition.

The dragon left to be slain for EHV-1 
researchers is a vaccine for neurologic 
disease. Researchers at the University of 
Kentucky's Gluck Equine Research Center 
are working with that objective in mind. 

The vaccine type and route of adminis-
tration will matter. It is generally held that 
an inactivated vaccine simply will never 
elicit a strong enough immune response 
for such an aggressive disease.

What about older horses?
If they are not reproductively active, the 

only herpes to worry about is the neuro-
logic strain of EHV-1. 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. 

If mixing older horses with other horses, 
then use a EHV-1 monovalent product like 
with younger horses.

The immune response in older horses 
undergoes a continuing, progressive decline 
that occurs gradually with advancing age. 
It’s very individual. David Horohov, PhD, 
an immunologist at the Gluck Equine 
Research Center, has shown that horses 
over 20 are immunocompromised because 
of age.

Cross-protection for EHV-� & -4?
There is some. But if you want the 

maximum protection possible, you should 
use a vaccine containing the same virus 
type that you are most worried about. 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.

Herpesvirus 
Vaccination
By KimBerly S. HerBert

Work with your veterinarian to determine the 
proper vaccination schedule for your horses

Sponsored by Pfizer
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Latency is the biological mechanism by 
which all herpesviruses permanently 
survive in nature. Latency provides 

a natural reservoir for herpesvirus. Some 
viruses have a reservoir in insects, others 
have a reservoir in birds (such as West Nile 
virus). For herpes, the biological reservoir 
is the latently infected host animal.

When a herpesvirus is latent, only its 
genetic material (viral DNA) resides in the 
cells of the host animal. When that animal 
becomes stressed, the virus recrudesces 
(reactivates) and begins to multiply, some-
times causing clinical illness in the host. 
The virus isn’t spread in its latent form; 
only when it reactivates. However, the host 
animal does not have to exhibit clinical 
signs to be spreading virus. This type of 
animal is called a “silent carrier” host.

Mares and Foals
The continuous cycle of reactivation 

from latency and subsequent spread of 
EHV among horses is the least understood 
epidemiological factor in the spread of 
herpesvirus in horse populations.

A pregnant mare can pass EHV-1 
through the uterus, but that usually results 
in abortion. Sometimes a newborn death is 
caused by EHV-1. Some people think it is 
from an in utero (within the uterus) infec-
tion. The foal was already infected when it 
was born and couldn’t overcome it.

A newborn foal gets maternal anti-
bodies against herpesvirus from colos-
trum. However, when a mare is stressed by 
foaling, breeding, etc., the latent herpes-
virus can reactivate and be spread through 
the mare’s respiratory tract to the foal. 
Since the foal is protected by maternal 
antibodies, it might not show clinical signs. 
This silent transfer is the most common 
means for mare-to-foal spread of EHV.

Foals over a couple of months old 
infected with herpesvirus might have overt 
respiratory disease with a snotty nose and 
fever, but it’s not a killer at that age.

Herpesvirus can become active and 

be shed during any stressful event that 
occurs subsequent to the initial transfer 
of virus. That usually occurs during the 
post-weaning period in young foals, and 
during the stress of training, racing, and 
performing in young adult horses. 

Testing
The initial clinical signs of EHV-1 or 

EHV-4 are similar to equine influenza. 
So how do you know what causes snots? 
Only by laboratory diagnosis. There are 
some subtle differences; flu spreads more 
rapidly, involves more horses, causes more 
coughing, and generally is a more severe 
respiratory disease. It would take an astute 
clinician to make the call without lab help.

If your veterinarian recommends a nasal 
swab for a sick horse, have it done in order 
to know what illness you are dealing with.

George Allen, PhD, of the University of 
Kentucky's Gluck Equine Research Center, 
has an ongoing research project concerning 
the latency and passing of EHV-1 in brood-
mares. The aims of the project are: 

1. To characterize the natural annual 
pattern of reactivation and transmission 
of EHV-1 from latently infected, chronic 
carrier mares to their foals and susceptible 
herdmates; and, 

2. To determine the effect of stress-
inducing broodmare farm management 
practices on altering the natural patterns of 
EHV-1 reactivation and transmission and 
the role of such changes in virus reactiva-
tion/transmission patterns as risk factors 
for herpesvirus abortion. 

EHV-1 and -4 become latent in the 
trigeminal ganglia nerve and lymph nodes 
of the respiratory tract. These two sites of 
latency are equally important. 

After transport, you can tell if the virus 
has reactivated by testing nasal swab 
samples for virus. 

It is important to test horses with respi-
ratory signs to determine what is causing 
the problem. If it’s EHV-1, then you have to 
consider the possibility of the more serious 

neurologic form of the virus.

Respiratory Outbreaks
Most herpes respiratory outbreaks are 

caused by EHV-1 or -4. If a young horse 
brings herpes to an older horse population, 
the older horses might become infected, 
but usually don’t show signs. 

There is a lot of subclinical EHV-4 
infection in older horses. They’ve seen the 
herpesvirus, and re-exposure is a natural 
boost to their immune system.

Neurologic Latency?
There is a gene mutation in the strain of 

EHV-1 that causes the neurologic form of 
the disease. No one knows if reactivation 
of the latent mutated virus is the source of 
all neurologic outbreaks, or whether the 
“wild” EHV-1 mutates anew during each 
neurologic outbreak. 

Is it possible that the mutated gene 
resides in a latent form in some animals in 
which it doesn’t cause any problems, then 
is passed to other horses when that “silent 
carrier” is stressed? 

The answer is still unknown. 
Any animal could carry the (neurologic) 

mutated form of EHV-1, but that mutation 
is not causing any problems in that animal. 
Only when the virus reactivates does it 
cause problems. 

For example, a young horse might be 
exposed to the neurologic strain of EHV-1. 
It becomes latent and doesn’t cause prob-
lems in that young horse. Then when the 
horse is stressed with weaning or going 
into training, the virus recrudesces and it 
is spread. 

Alternatively, the horse might carry the 
wild strain (non-neurologic) EHV-1 in a 
latent form, stress causeses it to reactivate, 
and it mutates during reactivation to the 
neurologic form. 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.

EHV Latency
By KimBerly S. HerBert

Sponsored by Pfizer
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There are basic tools a farm, stable, 
or barn manager can use to reduce 
the incidence of equine herpesvirus 

outbreaks, and to moderate their effects if 
they do occur. The first is consistent quar-
antine of appropriate horses.

What this means is that there are 
some animals at higher risk of either 
carrying the active virus and spreading 
it, or becoming stressed and causing 
the latent virus to reactivate. There are 
also certain required situations—such 
as weaning—that cause stress, thus 
should be handled with an eye toward 
making them as stress-free as possible.

Rob Holland, DVM, PhD, a private 
practice veterinarian from Lexington, 
Ky., who also works as a consultant 
for Pfizer Animal Health, has been in a 
good position to learn about managing 
groups of horses to maximize health. Not 
only does he have clients that own major 
Thoroughbred breeding farms and racing 
stables, but he has worked as a Racing 
Commission veterinarian at tracks in 
Kentucky, and he grew up around horses.

Holland, who earned his PhD in veteri-
nary science with an emphasis in infectious 

diseases at the University of Kentucky’s 
Gluck Equine Research Center, has 
consulted on several of the major neuro-
logic equine herpesvirus outbreaks in the 
past couple of years. This has added to his 
understanding of managing this disease.

Quarantine
This simple procedure is often over-

looked in the normal life of moving horses 
around for competition. It specifically 
presents a problem to racetracks, show 
facilities, sale barns, etc., because horses 
are stressed by shipping into the facilities. 
That stress can cause the reactivation of 

equine herpesvirus that is latent in a seem-
ingly health horses; it has no clinical signs 
that indicate it could present a problem.

In fact, when herpesvirus reactivates in 
some horses, they don’t show clinical signs, 
but they are spreading the virus despite 

appearing healthy.
In one outbreak Holland helped with, 

he said three horses became neurologic, 
10 had fevers with no other clinical 
signs, and 30 had no clinical signs, but 
some were shedding herpesvirus. 

Because of these “silent” shedders, 
it’s impossible to know which horses 
are going to pass along herpesvirus. 
However, there are some horses that are 
at higher risk:

1) Weanlings.
2) Young horses going into training or 

showing.
3) Horses in stables where young horses 

are coming in for training or showing.
4) Broodmares who are mixed in with 

young horses off the track.
5) Older horses in stables where there is 

much movement in and out of new horses, 
or stress from re-mixing of fieldmates.

Daily or twice daily recording of  
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Management 
basics

eHV-3 can cause equine coital 
exanthema in stallions and 
mares. A: First signs of eHV 
lesions in a mare. b: Lesions 
progress. C: begin to heal, 
these are still transmissible. d: 
Scars left from eHV-3 infection. 
below: Lesion on penis.

By KimBerly S. HerBert
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temperatures can alert managers to horses 
that are developing problems. Isolating 
horses with fevers immediately can often 
stop a contagious disease in its tracks. That 
quarantine, however, should be away from 
all other horses, not just in the end stall of 
the barn. (Using the end stall is better than 
having a sick horse in the middle of the 
barn, however.)

A handler should take care of sick horses 
last. The handler should have a separate 
set of clothing, boot covers, and a place to 
wash his/her hands with soap and water. 
Sick horses should have their own water 
buckets, feed tubs, grooming equipment, 
and cleaning equipment that is disinfected 
each day and not allowed to be in contact 
with other horses.

The stall from which the sick horse was 
moved should be cleaned of all organic 
matter, washed down with soap, then 
disinfected.

Mixing Horses
This is never a good idea, no matter 

the disease you are trying to prevent. If 
possible, keep horses new to the stable or 
barn in a separate location for two weeks 
and monitor temperatures twice a day.

In real-life situations, however, this often 
isn’t a possibility. Horses going to shows or 

racing stables have 
limited and assigned 
stabling. So what’s 
a manager/trainer 
to do?

Keeping a new 
horse at the end of 
the barn is better 
t h a n  n o t h i n g . 
Follow the proce-
d u r e s  o u t l i n e d 
above .  I f  these 
measures are done 
half-way, they are 
of no value in trying 
to avoid disease 
spread. Keeping 
f eed  and  water 
buckets for desig-
nated horses won’t 
keep disease from 
spreading if you use 
the same pitchforks, 
brooms, bits, etc. for the new horse’s before 
using them on the rest of the stable.

On breeding farms, never mix horses 
from the track with your pregnant brood-
mares. That’s asking for trouble. If you have 
limited turnout, keep new horses separated 
from pregnant mares for at least two weeks 
and check temperatures twice a day.

If a mare aborts, quickly clean up and 
disinfect the area where the fetus and 
membranes were located. Keep other 
horses away from the area. Place the fetus 
and membranes in a plastic bag and take 
them to your local diagnostic lab to deter-
mine the cause of abortion.

If you work in a breeding shed, know 

pfizer Animal Health on Feb. 8 announced the release of Zylexis 
in the united States, which according to the company’s research 
prepares the horse’s immune system to function more efficiently 
against equine herpesvirus-1 and -4 (eHV-1 and eHV-4) pathogens. 
the immunomodulator is offered specifically as an aid in reducing 
upper respiratory disease caused by these eHV -1 and -4. 

Zylexis is created with an inactive (killed) preparation of parapox 
ovis virus. this product has been used for eight years by equine vets 
in Germany, where it was proven safe and effective, said pfizer. 

While an immunomodulator can’t prevent a horse from 
contracting a disease, it's designed to help reduce the severity of 
upper respiratory signs the horse can suffer after it is exposed. 

“it won’t stop eHV-1 or -4, but our study shows that it can limit 
the severity and duration of symptoms,” said robert Holland, DVm, 
phD, a private practice veterinarian and a consultant for pfizer 
Animal Health. this product provides practitioners with a valuable 
tool to help horses deal with eHV-1 and -4 pathogens they might 
encounter in a show and stable environments.” For more informa-
tion see www.theHorse.com/emag.aspx?id=6582.

Human and animal scientists have been researching ways to stim-
ulate the immune system in order to prevent or mitigate disease, 
especially just prior to or during stressful events. options include 
vaccination, antimicrobial therapy, and immunomodulation (altering 
the immune system). 

product research two yearlings studies using eHV-1 and -4 as 
a challenge to determine if using Zylexis helped the yearlings either 

avoid illness or reduced clinical signs. Both eVH-1 and -4 can cause 
respiratory problems. eHV-1 also can cause abortion, and a mutated 
form of that virus can cause neurologic disease.

the respiratory form of eHV-1 and eHV-4 were used to chal-
lenge the yearlings. Half of the 53 yearlings studied were treated 
with Zylexis on days zero, two, and nine prior to being exposed to 
the virus, and again treated two and five days after challenge. Daily 
temperatures and nasal exudate scores were noted, daily blood 
samples were obtained for white blood count assays, and nasal 
swabs were used for virus isolation. 

Virus isolation showed all horses exposed to the virus were posi-
tive for herpesvirus starting two days after exposure. Both treated 
and non-treated horses were infected, had fevers, and had higher 
white blood cell counts, but treated horses were “less sick,” he said. 

Compared to placebo controls, Zylexis-treated horses had a 40.3 
percent reduction in clinical disease scores and a 57.7 percent reduc-
tion in incident of purulent nasal discharge, a key indicator of eHV 
respiratory disease complicated by bacterial involvement. 

Zylexis-treated horses also had fewer and less-severe secondary 
bacterial infections. 

Holland said giving the immunomodulator two weeks before a 
stressful event—horse show, sale, traveling, etc.—would be the best 
management protocol. “this product has been used for eight years 
in Germany,” said Holland. “it won’t stop eHV-1 or -4, but it can 
limit the severity of respiratory symptoms, as shown by total nasal 
exudate scores.” (Reprinted from TheHorse.com, February 2006.)

M a N a g E M E N t 

Boosting the Immune System
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clinical signs of equine coital exanthema 
(caused by EHV-3) and what it looks like on 
stallions and mares, and have all workers 
be on the lookout for those clinical signs.

During an Outbreak
If a horse is diagnosed with herpesvirus 

(especially EHV-1 with its potential for 
neurologic disease), good nursing care of 
the individual is important. 

It is also important to isolate that horse 
from other horses in order to avoid spread 
of the disease. The horse should be moved 
to a location without other horses or 
housed only with other sick horses. His 
stall, buckets, grooming tools, etc., should 
be cleaned and disinfected.

It is not known how far herpesvirus can 
be spread in the air. While 35 feet has been 
cited, veterinarians have noted that without 

other horses in a 
barn, a sick horse 
can spread the virus 
to the other end of 
the barn.

Horses should be 
kept in quarantine 
a minimum of three 
weeks after the last 
clinical signs, then 
test negative for 
active infection. This 
means nasal swabs 
and blood should be 
tested.

Testing
If horses develop 

respiratory disease, it would behoove the 
trainer/manager/owner to invest in testing 
to see what is causing the problem. If it 
is EHV-1, then steps need to be taken to 
isolate that horse and vaccinate others 
that are not up to date on their immuniza-
tions.

Catherine Kohn, VMD, PhD, Dipl. 
ACVIM, professor in the Department of 
Veterinary Clinical Sciences at The Ohio 
State University, in a previous article on 
herpesvirus made the following sugges-
tions.

What is the treatment for ehV-1 neuro-
logic disease?

1. The antiviral drug Acyclovir has been 
used empirically, but efficacy is unknown. 
There are anecdotal reports of successful 
treatment. Blood concentrations of the 

drug have been measured in five horses 
being treated with acyclovir (during an 
Ohio outbreak). 

2. Symptomatic treatment: anti- 
inf lammatory drugs (butazolidin, 
banamine, DMSO, corticosteroids); 
nursing care, sling if needed.

how often is treatment for the neuro-
logic disease successful?

1. In most outbreaks, horses that remain 
standing have a good prognosis for life. 
Full recovery may take weeks, months, or 
years. 

2. Horses that display profound and 
rapidly progressive neurologic deficits 
have a much poorer prognosis, although 
some may live with intensive care. 

3. The incidence of permanent neuro-
logic deficits in recovered horses is 
unknown. 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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Please Support Equine Research
108 Gluck Equine Research Center

Lexington, KY 40546-0099
859-257-4757 ext. 81089
www.ca.uky.edu/gluck

It‘s important to practice sterile technique when 
working with multiple horses. because the lesions 
are surrounding the rectal area of this horse, it is 
possible the virus was spread from a person pal-
pating one mare, then performing a rectal exam 
on this mare without changing sleeves (gloves).

blood is placed in green- or purple-top heperin-
ized tubes to be tested for eHV.

Sponsored by Pfizer

Fetal fluids and membranes can spread the herpesvirus, so care should be 
taken to avoid human spread of the virus, and to thoroughly clean and dis-
infect foaling stalls and utensils. 
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