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By KImBERly S. BRown

Paul Lunn, BVMS, MS, PhD, head of the Department of Clinical Sciences at Colorado State University, dis-
cussed immunity’s role in the neurologic form of equine herpesvirus-1 at a meeting hosted by the C.L. Davis 
Foundation and the American Association of Veterinary Laboratory Diagnosticians and sponsored by Fort 

Dodge Animal Health.

Immunity:

When we consider our goals in control of 
equine herpesvirus-1, owners and veterinar-
ians want to to minimize respiratory disease, 
prevent abortion, and prevent myelitis (neu-
rologic disease), noted Lunn. “We know that 
both abortion and neurologic disease abso-
lutely require the virus to travel through the 
blood to get to the uterus and nervous sys-
tem; this is called “viremia.” We want to con-
trol viremia to decrease the amount of virus 
in the blood, and decrease the most serious 
effects of this infection,” he stated.

Usually with the neurologic form of equine 
herpesvirus, the horse will first spike a fever 
within 24 hours of infection with nasal shed-
ding of the virus, then sometimes there is a 
second fever spike about 5-7 days later caused 
by the viremia (virus in the bloodstream).

In ponies used in research, Lunn found 
fevers were common at 24 hours with a sec-
ond wave of fevers happening days to a week 
later. This isn’t always seen in horses. What 
is common in all equids studied was the first 
temperature spike is associated with nasal 
shedding of virus, and that happens within 
very few hours of infection. The second fever 
spike is associated with viremia.

Herpesvirus infects the respiratory epithe-
lium first, then quickly infects lymphocytes 
(white blood cells) present in the sub-epithe-
lial tissues, Lunn said. “This cell-associated 
virus is transported to regional lymph nodes 
through lymphatic drainage,” he explained. 
“This is where the principal battle between 
the virus and the horse’s immune system 
goes on. We probably will win or lose the 
fight against equine herpesvirus at the level 
of these regional respiratory lymph nodes. 

Frequently, 48 hours after the initial infec-
tion the lymphocytes infected with virus are 
released in large amounts into blood circula-
tion from the lymph nodes,” he said. “That 
causes the viremia you see. If you have a 
pregnant uterus this is when it becomes in-
fected (and could lead to abortion) and when 
you get the risk of neurological disease.”

We still need a better understanding of 
why the pregnant uterus and nervous system 
are targeted for further infection and disease. 
There is presumably upregulation of expres-
sion of receptors on the capillary endothe-
lium of these tissues that led to infection. 

“We are unlikely to prevent infection of 
the horses respiratory system, but if we can 
control viremia, or decrease viremia, or  

decrease the number of days we have vire-
mia, we should be able to reduce the most 
serious diseases,” he concluded.

Nasal antibody could prevent attachment 
and invasion of the respiratory tract by EHV-
1. Circulating antibodies might have some 
affect on virus—“but I wouldn’t hold my 
breath,” said Lunn. “So we’ve been focused 
on the importance of cytotoxic T lympho-
cytes (CTLs) that can recognize infected 
cells, then attack and kill them.” He credited 
George Allen, PhD, of the Gluck Equine Re-
search Center at the University of Kentucky, 
with first recognizing these cells in a paper 
published in 1995.

The only way T lymphocytes can recog-
nize an infected cell with virus present is if  
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Usually with the neurologic form of equine herpesvirus, the horse will first spike a fever within 24 hours of 
infection with nasal shedding of the virus, then sometimes there is a second fever spike about 5-7 days 
later caused by the viremia (virus in the bloodstream).
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fected cells “display” small proteins from the 
virus using a specific protein called MHC 1, 
explained Lunn. He said researchers are try-
ing to find more of these types of proteins 
and learn more about them as they might be 
used in vaccines one day.

“This mechanism results in small pieces of 
cytoplasm being ‘displayed,’ ” he said. “If you 
have a cell that’s cancerous or virus-infected, 
it’s the perfect way for the cell to announce, 
‘I’m a little different, you might want to kill 
me’ to the nearest circulating cytotoxic lym-
phocyte.”

Research is trying to determine which pep-
tide or piece of the herpesvirus is recognized 
by a T cell. “If we could work out which piece 
of the herpesvirus drives the T cell, we could 
develop a better vaccine. Until we know what 
it is the cytotoxic T cells recognizes, we can’t 
make a better vaccine.”

Two different research groups both iden-
tified one very specific EHV-1 protein that 
stimulates cytotoxic T lymphocytes in horses 
that express a specific MHC-1 protein. Un-
fortunately this MHC-1 protein, called A3, is 
only present in a subset of horses. So, while 
this is real progress, it can only be part of the 
picture of what makes cytotoxic T lympho-
cytes work. 

“We have conducted research to show 
that in these A3 horses, vaccination with this 
single peptide can protect against EHV-1,” he 
said.  “We are still trying to find more of these 
relationships between horse families and 
EHV target proteins, and we need enough 
of them to cover the entire equine popula-
tion before we could make a vaccine for all 
horses.” 

That line of research leads to some ques-
tions, said Lunn.

Why have we found so few 
CTL antigens? (Only one so 
far.) What if we are looking in 
wrong place, should be test-
ing immune cells in lymph 
nodes? Are we looking with 
poor tools? Could horses ben-
efit from limited immunity to 
EHV-1?

There is a theoretical con-
cern that if we find a vac-
cine that creates a vigorous 
response to herpesvirus it 
will open the horse to other, 
worse problems, noted Lunn, 
although this is very much an 
untested idea.

Vaccine studies
Intervet funded a study that looked at 

commercial vaccines marketed for respira-
tory equine herpesvirus disease. “We studied 
antibody levels,” said Lunn. “We were very 
unimpressed. There was limited or no evi-
dence of seroconversion. This was depress-
ing evidence of a lack of power in these types 
of vaccine in my view.”

The second part of the study gave a little 
brighter picture. This part looked at two 
high-antigen vaccines (Prodigy from Inter-
vet and Pneumabort from Fort Dodge), “and 
there were some good antibody responses 
there,” said Lunn. “We looked at cellular re-
sponses and got gamma interferon responses 
after three doses of vaccine.

“We came to the conclusion that high an-
tigen titered abortion products increased se-
rum titers better than respiratory products. 
If we want to use killed vaccines, we prob-
ably should use killed high-antigen vaccines, 

such as those licensed for abortion.”
Fort Dodge funded another study. “We 

wanted to find out what happened if we 
challenged animals after three doses of vac-
cine and particularly what happened if we 
looked at viremia,” said Lunn.

“We challenged three groups of ponies 
with high dose of Findlay 03 (the neuro-
logic form). One group got vaccinated with 
Pneumabort (from Fort Dodge), one with 
Rhinomune (from Pfizer), one with placebo. 
We gave the first two vaccines one month 
apart and waited three months for the third 
vaccination. We challenged one month later. 
This was set up to give the vaccines the best 
chance to work.

The fever spike was reduced with these 
vaccines, and in clinical scores, both vacci-
nated groups showed fewer clinical signs.

“In nasal shedding of virus there was sig-
nificant reduction by both vaccines. Interest-
ingly when  looking at viremia, there was a 
considerable reduction in viremia with both 
vaccines. 

These vaccines show indications of assist-
ing to reduce viremia, and this is one of the 
first studies ever to show this, and particu-
larly so with commercial vaccines. 

“What does that mean?” pondered Lunn. 
“I think these more powerful high antigen 
load killed, and modified live vaccines have 
more value than what I’ve thought in the 
past. If you control shedding and systemic 
viremia, perhaps there is more value in vac-
cinating previously vaccinated animals in 
face of outbreak than I previously thought. 
This will require more research.”

One person asked if adjuvants are impor-
tant?

“Yes, adjuvant type will make a differ-
ence,” said Lunn. “In addition, I think one of 
key things is that high-antigen products have 

five times the antigen load as 
the lower antigen load respi-
ratory product. 

Another person asked if 
the vaccination series has to 
be started over if products are 
changed?

Lunn said, “I don’t know 
the answer. My inclination 
is just to boost if the animals 
were well-vaccinated in past. 
My recommendation is to 
vaccinate every six months 
with high-antigen products 
such as Pneumabort or Prod-
igy,  or use Rhinomune. In 
the face of increased risk, add 
a booster.” H

Immunity

The first temperature spike with EHV-1 infection is 
associated with nasal shedding of virus, and that 
happens within very few hours of infection.
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Research showing second fever spike associated with increased anemia.
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