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Editorial                                  Introduction     

 After two newsletters on genomics, 

this and the next one deal with 

herpesviruses, one of the bigger 

medical problems for us breeders. 

But it isn’t a completely different 

subject, as the basic knowledge of 

genetics is also essential for the 

understanding of the most peculiar 

nature of herpesviruses and their 

prevention.       
 

         

Dr Hanspeter Meier 
EFTBA Delegate (Switzerland) and 

veterinary advisor & Newsletter editor 

 

 

 

 

 

Among all the infectious diseases in 

the field of equine medicine, the 

herpesviruses do hold a very promi-

nent position. They are called a 

Greek name (έρπειν) and hence 

have been assumed to be a cau-

sative agent for centuries in human 

medicine. In equine medicine, the 

history is much less important, but in 

our days (1996), Crabb and Stud-

dert described EHV-1 and -4 also to 

be of considerable economic im-

portance worldwide. In 2010, Re-

becca McConnico called Equine 

Herpes-Virus-1 disease even as one 

of the costliest equine diseases 

worldwide (West 2011). 

 

After the previous newsletters on 

Equine genetics and genomics for the 

breeder, Hanspeter once again has 

found a most interesting and important 

subject. One of EFTBA’s aims is to 

spread knowledge and this newsletter 

is just one of the ways this is being 

achieved. 

 

Welcome to EFTBA’s veterinary newsletter 

 I thank Hanspeter once again for his 

enthusiastic editorship. 

 
 

Rhydian Morgan-Jones 

Chairman, EFTBA  

 

“Many thanks to Mrs. 

Eva-Maria Bucher-

Haefner, Moyglare 

Stud Farm, for her 

valued sponsorship 

of this newsletter.”  
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This facts ask for explanations, especially as we 

have only limited means for control and even less 

for treatment. 

 

The continuing and actual importance of her-

pesviruses for the well-being of the Thoroughbred 

has also been highlighted in the press by recent 

articles in the “Owner & Breeder Magazine” and 

“The Trainer” (Tate 2011, Carson 2012, Roberts 2011). 

But it is not only their medical and economic im-

portance that herpesviruses kindle the specific inte-

rest of breeders. These organisms are also most in-

teresting genetically, in regard to the way how they 

mutate and act. These biological mechanisms are 

exactly the same which we got to know in the 

newsletters (5 & 6) on genomics in the horse.  
 
 

The history of herpesviruses   
 

Some diseases in man, which we retrospectively 

think to be caused by herpesviruses, were already 

known by the ancient Greeks. At this time, the 

definition “herpein” (to creep) was given to altera-

tions of the skin, which slowly spread out. This 

characteristic probably has been observed in cold 

sores or fever blisters, which at the time of Roman 

emperor Tiberius (42 BC - AD 37) had been called 

“leprosy”. This fact is best known for the reason that 

Tiberius banned greeting-kisses in public (Demandt 

2011). He obviously had recognized the mode of 

transmission of a contagious agent - but doesn’t 

seem to have been too successful with his ban. The 

cold sores were again mentioned in the 16th 

century, in the tragedy of Romeo and Juliet. There,  

Mercutio speaks of “O’er ladies lips, who straight on 

kisses dream, which of the angry Mab with blisters 

plagues” (Act 1, Scene 4, A street) (Shakespeare 

1597). 

Interestingly, the term virus stems from old Latin 

usage, implying “poison” or “venom”. In AD 50 

Cornelius Aulus Celsus used it as follows: “Especially 

if the dog is rabid, the virus should be drawn out 

with a cupping glass” (Dunlop and Williams 1996). 

But correct only in the sense that rabies is also 

caused by a virus.   

In the thirteenth-century, Bologna Soliceto and his 

pupil Lanfranc in a work on surgery, described virus 

as a poison that comes from the crusts of certain 

diseases. English usage of the word in the sixteenth 

and seventeenth centuries referred to the venom of 

the patient smitten with the plague, the pestilence, 

or the great plague. By the eighteenth and 

nineteenth centuries virus was used to name any 

substance that transmitted an infectious disease. 

Jenner used the terms cowpox virus and various 

virus for his vaccine and for the fluid that trans-

mitted the disease, respectively (Dunlop and 

Williams 1996).  

 

In equids however, herpes-infections didn’t play a 

great part in history, as only 80 years ago, their role 

in connection with abortions in mares was reco-

gnized (Dimock and Edwards 1932 and 1933). 

Subsequent reports included descriptions of lesions 

in equine fetuses, experimental transmission and 

epizootiologic patterns, but they did not relate the 

abortions to a previous febrile, respiratory disease of 

horses (Dimock and Edwards 1936, Dimock 1940, 

Dimock et al.1942). 

 

Just 40 years ago, Doll (1972) described the “Rhino-

pneumonitis” as an acute viral infection charac-

terized by fever, leukopenia (low number of white 

blood cells) and catarrhal inflammation of the 

respiratory tract. This viral disease predisposes to 

secondary bacterial infection which affects various 

parts of the respiratory tract. Abortion was consi-

dered a sequel when pregnant mares are infected 

and, at this stage, one did (incorrectly) assume that 

only one virus was responsible for the different pro-

blems.  

Finally, only in 1981 followed the discovery that EHV-

1 and -4 are different viruses (Crabb and Studdert 

1996). This was only possible – I am sure that’s your 

guess – thanks to the progress in genetics, the 

possibility to prove their slightly different DNA 

fingerprints. The designation of the viruses EHV-1 

and -4 was than generally adopted in 1988 (Crabb 

and Studdert 1996).    

 

 

 

Present times 
 

In our days, we now know nine different EHV-types 

in equids. These cause a multitude of problems and 

it is obvious that there must be something very 

special about this bug(ger). Most other germs are 

happy enough to cause just one disease or clinical 

problem, aren’t they ?    
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EHV-1 α-Herpesvirus Abortion, stillbirth, weak foals, paralysis (EHM)   

EHV-2 γ-Herpesvirus Conjunctivitis, respiratory problems 

EHV-3 α-Herpesvirus Equine coital exanthema 

EHV-4 α-Herpesvirus Rhinopneumonitis, occasionally abortion 

EHV-5 γ-Herpesvirus Equine multinodular fibrosis (EMPF) 

EHV-6, EHV-7, EHV-8 & EHV-9 Zebra, Onager, Przewalski 

 

The two most common strains are EHV-1 and EHV-4. 

 

It sounds to be a proper challenge to study herpes-

viruses, but by doing so, it becomes a fascinating 

endeavour indeed.      

Excellent informations on the status presens of EHV-

diseases are given by the reports form the ICC and 

RESPE (Notifications from January till mid April 2012 

from Canada, France, Israel, Switzerland, UK and 

USA): 

 

Abortion 16 reports, approx. 36 mares 

Respiratory Disease 9 reports, approx. 32 horses 

Neurologic Form 11 reports, approx. 118 horses 

 

 

These figures are approximative only, but neverthe-

less show the tendency of a growing number of 

neurologic cases. The so-called equine herpesvirus 

myeloencephalopathy (EHM), caused by a mutant 

EHV-1, was declared an emerging disease in the 

United States in 2007, based on increasing inci-

dence of outbreaks (West 2011). This serious disease 

will be dealt with in the next newsletter. 

    

 

The nature of Herpes-Viruses 
 

Medical issues in regard to herpes-infections (abor-

tion, stillbirth, weak foals, neurologic form, respira-

tory disease, conjunctivits, coital exanthema, multi-

nodular fibrosis) are well described in the articles 

mentioned above and especially also in the Codes 

of Practice of the Horserace Betting Levy Board. 

Moreover, an excellent bibliography can be found 

under www.ca.uky.edu/gluck/BiblioEHV1.asp 

Therefore we do not repeat these excellent infor-

mations but try to explain why we still can’t prevent 

herpesvirus-infections better. These viruses obviously 

are still very happy among us, wherefore one 

wonders what might be the reason that these orga-

nisms don’t seem to care about medical and scien-

tific progress. 

Why does vaccination not work better for herpes-

viruses ? Don’t we have most useful vaccines for 

rabies, tetanus and many other more severe 

diseases for instance ? Or just remember the phan-

tastic worldwide success in eradicating rinderpest.  

It is the extraordinary nature of the herpesviruses 

which make the prevention so demanding.   

Peculiarities of herpesviruses:  

- One of the most important factor for the big pro-

blems with equine herpesvirus-infections is very 

simple - the question of probability. EHV is a very 

common virus that occurs in horse populations glo-

bally and virtually every adult horse in Western 

Europe has come into contact with at least one 

type of it.  

- EHVes are highly contagious. 

- Horses can be infected with EHV without showing 

signs of disease and can become latent (inactive) 

in the horse's body but reactivate in response to 

stress and cause disease at a later time. 

- They can (as asymptomatic carriers) still shed the 

virus readily and infect other horses (Code of 

Practice 2012, Tate 2011, West 2011).  
 

 

 

Latency 
 

Among the points as above, the latency is a most 

important and interesting feature of equine herpes-

viruses. Latency is their special method of survival, 

one of the most fascinating aspects in studying viral 

diseases. The viruses, these tiny bugs apply an ama-

zing diversity of methods to ensure their survival and 

http://www.ca.uky.edu/gluck/BiblioEHV1.asp
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distribution. The influenza virus for instance mutates 

from time to time and is distributed around the 

globe by coughing individuals, upto about 40 m 

with each cough. The arteritis virus stays only in the 

accessory sexual glands of stallions with a high level 

of testosterone, pretty clever as it would be a com-

plete waste of time to sit in the genital tract of a 

lame duck. 

The herpesvirus has another strategy - the latency, 

a biological mechanism by which all herpes-viruses 

permanently survive in nature. They do establish 

persistent, life-long latent infections and can be re-

activated (Slater et al. 1994, Studdert 1996). - To be 

honest, also a generally well known fact, remem-

bering the pun: “What’s the difference between 

love and herpes ? – Herpes lasts forever”.  

According to Herbert (2006), latency provides a 

natural reservoir for herpesvirus, but only the gene-

tic material (DNA) of the virus resides in the cells of 

the host animal. When that animal becomes stress-

sed, the virus can recurdesce (reactivate) and 

begins to multiply, sometimes causing clinical illness 

in the host. The virus isn’t spread in its latent form, 

only when it reactivates. However, the host does 

not have to exhibit clinical signs to be spreading 

virus. This type of animal is called a “silent carrier” 

host. Experimentally, both EHV-1 and -4 can also be 

reactivated with high, prolonged doses of cortico-

steroids (Studdert 1996, Pusterla et al. 2010).     

The continous cycle of reactivation from latency 

and subsequent spread of EHV among horses is the 

least understood epidemiological factor in the 

spread of herpesviruses in horse populations (Her-

bert 2006).  

These mechanisms make things quite complicated, 

as they are also responsible for different possibilities 

to cause abortions, one of our main fears. Abortions 

can be caused by an EHV-1 infection via the upper 

respiratory tract, followed by a cell-associated 

viraemia, resulting in placental transfer and infec-

tion of the foetus with subsequent abortion – due to 

the acute infection. But it is also possible that in a 

silent carrier an abortion can be related to wide-

spread vasculitis, thrombosis and secondary ische-

mic damage to the endometrium with replication 

of EHV-1 in its cells. In these cases, the virus cannot 

be isolated from the aborted foetus, as the chan-

ges in the uterus are the consequences of virus-

specific immune complexes that form in the vascu-

lature of the endometrium (Studdert 1996) – due to 

the reactivation of latent viruses and immunological 

mechanisms. In these cases, the mares do not show 

any sign of disease and may abort completely un-

expectedly.  

These different reasons for abortion are not only 

responsible for the variable clinical picture but also 

for the variable results of laboratory and post-

mortem examinations.     

Comparable differences of the clinical picture do 

also exist in infections of foals and young horses, 

respectively. Normally, a newborn foal gets mater-

nal antibodies against herpesvirus from colostrum. 

However, when the dam is stressed for any reason, 

the latent herpesvirus can reactivate and be 

spread through the mare’s respiratory tract to the 

foal. Since the foal is protected by maternal anti-

bodies, it might not show clinical signs (this silent 

transfer is the most common means for mare-to-foal 

spread of EHV). But foals over a couple of months 

old infected with herpesvirus might have overt respi-

ratory 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 (Herbert 

2006). 

 

The phenomenon of latency sounds quite simple 

and straightforward, doesn’t it ? - But just reflect 

what it needs to accomplish latency, please. The 

virus must find the “right” cells, must dock onto their 

surface, invade them and make sure that these 

survive. These are very complex microbiological 

reactions and most probably do involve genetic 

engineering of the host-cell-DNA by the herpes-

viruses. By these means, they seem to be able to 

manipulate the lifespan of the invaded cells, a most 

fascinating step. Viruses principally need living cells 

for their survival, but our and the equine cells live 

only about a hundred days, on average. The death 

of cells is called apoptosis and this event would also 

destroy the herpesviruses within them. Therefore, 

EHV make sure that their hosts stay alive. In 2006, an 

article in Nature (one of the most-respected scien-

tific publications) reported the discovery of the 

mechanism which prevents apoptosis of human 

herpes simplex virus-1 (HSV-1) infected cells. This 

study did point to a small molecule, called micro-

RNA (miRNA) as the culprit that keeps the latent 

virus-infected cells alive. These findings kindled 

hope for a new way to fight the virus in offering the 

first target for intervention in the latent infection. – 

However, in 2008, the co-workers of Gupta publis-

hed in the same journal a retraction, that the postu-

lated mapping of such a downregulation could not 

be supported by further experiments in several 

laboratories. There certainly is some comparable 
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mechanism, but at present the prevention of apop-

tosis is still a complex enigma.    

Further on, this is not the only secret of EHV. The 

preferred cells for herpesviruses are blood- (leuko-

cytes) and nerve-cells, certainly a very good 

choice by them. In leukocytes (lymphocytes) they 

can be transported immediately and efficiently to 

almost anywhere, and in the neurons of the trige-

minal ganglion (figure 1) they are both very well 

protected mechanically (within the bones of the 

skull) and also in closest neighborhood of the 

respiratory system (for further spread) and the spinal 

cord (for causing the paralytic form). But how do 

they recognize these cells ? – Still another miracle.       

 

 

 
 

Figure 1  Trigeminal Ganglion (arrow) (Barone 2010) 

 

However, all this is still not enough for a virus which 

obviously feels happy all over the world and 

doesn’t seem to care about progress in medicine 

and research. The latency in bodycells has a further 

advantage for these old creepers – the immune 

evasion. While hiding only their DNA in cells of a 

mammal (without the expression of antigens), they 

are not attacked by the immune-system of this 

individuum. It would be a disaster if our or the 

equine protective system would attack and destroy 

the cells of the own organism. Death would follow, 

both for the man or animal and the virus itself, what 

for the latter wouldn’t make sense at all.  

Moreover, because the immunsystem can’t get 

hold of the intracellular virus-particles, this mecha-

nism also doesn’t allow the development of a good 

immunity.  

All these subtleties of herpesviruses make it difficult 

to immunise against them efficiently. This fact is also 

mentioned in the Code of Practice: “Vaccination 

raises the level of protection against EHV and is 

believed to be advantageous in preventing abor-

tion storms. However, vaccination will not neces-
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sarily provide total protection.” And just about 

anywhere one can read that vaccination must be 

supported by good management. – Knowing the 

nature of herpesviruses, we experts understand this 

recommendations well, don’t we ?  

We are well able to recognize that abortions in 

vaccinated mares should not just be judged as 

“vaccine failure”. Management failures are a major 

contributor to such abortions and vaccines are pri-

marily claimed to prevent storms of abortion. One 

must recognize that poor management, especially 

placing newly acquired stock, fresh from auction 

sales, into the same barns and paddocks as preg-

nant mares, is dangerous. There is both an awful big 

risk of being infected and of suffering great stress by 

all parties involved.    

 

 

 

Prevention  
 

The improvement of the level of protection against 

EHV can be well illustrated by investigations in Ger-

many and Kentucky. Already in 1975, Mayr repor-

ted the experiences with the vaccination of Ger-

man thoroughbred mares and mentioned 1.53 % of 

abortions due to EHV in the unvaccinated third of 

the population, in contrast to 0.35 % abortions in 

vaccinated mares (live vaccine). The risk for abor-

tion was therefore considered to be four times 

higher for unvaccinated mares. Moroevoer, in stud- 

farms with vaccinated stock, the abortions were 

single events, but in other farms, upto nine foals 

were aborted.        

A most impressive documentation in regard to the 

prevalence of EHV-1 abortions is available on the 

homepage of the Gluck Centre in Lexington (figure 

2). In the span of more than 50 years, the number of 

mares increased markedly, but the cases of abor-

tions declined impressively – an excellent example 

for a successful management for prevention (slide 

courtesy of Dr.P.Timoney).   
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Finally - a positive aspect  
 

So far, we only did speak of problems with herpes-

viruses, especially of disadvantages of their latency, 

of their aptitude to find e.g. Neurons, to invade and  

manipulate them. 

But why not make use of this phenomenon ? - 

Human doctors in Michigan already do so (Walter 

2011). In todays human medicine, chronic pain is a 

great problem, especially because of the limited 

effect of painkillers. For instance, even high doses of 

opiat are not good enough for the suffering of 

patients with cancer. Fink and co-workers therefore 

had the idea of trying a gen-therapeutic ap-

proach. Pain is produced in the spinal cord and 

enkephalin is a physiological analgetic (opioid pep-

tide). Therefore, why not treat the pain right at the 

location of origin with enkephalin ? Who could assist 

here ? The only thing you need is an assistant who 

finds the right spot and is able to do some genetic 

engineering. - I think we all know already who 

could help here. Herpesviruses of course ! And so 

they did, these most innovative American resear-

chers. They built the code for producing enkephalin 

into herpesviruses and injected them into (10) can-

cer-patients who were grateful for any trial for 

fighting their pain. This method seems to work and 

no serious side-effects were observed.  

Would such a project also be an idea for some 

problems in equine medicine ? Trigeminal neural-

gia or neuropathic pain, for instance, has been 

regarded as a putative cause of idiopathic head-

shaking in horses (Aleman et al. 2012). It might also 

be an interesting trial to send EHV-1 with the con-

struction plan for enkephalin into the trigeminal 

ganglion of such horses.   
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