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ABSTRACT

A ran dom cross-sec ti o nal se ropre va len ce stu dy was con duc ted in 1996 by ta king blood sam ples from 330

dif fe rent Stand ard bred hor ses on all ra cet racks in the Ne ther lands. This blood sam pling took pla ce on four

con se cu ti ve days, with each hor se being sam pled only once. Sam ples were in ves ti ga ted for an ti bo dies

against se ver al strains of equi ne in flu en za vi rus, equi ne her pes vi rus ty pes 1 and 4, equi ne ar te ri tis vi rus,

and equi ne rhi no vi rus ty pes 1 and 2. A type spe ci fic gG ELISA was used to de ter mi ne spe ci fic se ropre va len -

ces of equi ne her pes vi ru ses 1 and 4. Influ en za se ro lo gy, using in flu en za A/equi/1/Pra gue/56 as an in di ca tor

vi rus for vac ci na ti on, de mon stra ted that 38% of the hor ses were eit her un vac ci na ted or in ade qua te ly vac ci -

na ted.  Many of the se hor ses ap pe a red to have ex pe rien ced an in flu en za A/equi-2 field in fec ti on. Neut ra li -

zing and com ple ment fixing an ti bo dies against both EHV1 and EHV4 were found in a high per cen ta ge of

the sam ples. Ho we ver, for EHV1 this high se ropre va len ce was pu ta ti ve ly cau sed by cross-re ac ting EHV4

an ti bo dies sin ce, in a type-spe ci fic gG ELISA, the EHV1 se ropre va len ce was only 28%, as com pa red with a

99% se ropre va len ce for EHV4. High se ropre va len ces were also found for equi ne rhi no vi rus type 1 and for

the equi ne ar te ri tis vi rus, thus in di ca ting the en de mic na tu re of the se vi ru ses. Many of the se in fec ti ons may

be sub cli ni cal. The se ropre va len ce of equi ne rhi no vi rus type 2 was sur pri sing ly low. The pos si ble re la ti on-

ship be tween vi ral in fec ti ons and up per res pi ra to ry tract dis e a se and/or in flam ma to ry air way dis e a se is dis -

cus sed.

SAMENVATTING

Een ge ran do mi seerd ‘cross-sectional’ se ropre va len tie on der zoek werd uit ge voerd bij warm bloed paar den

(n=330) op alle draf- en ren ba nen in Ne der land door het een ma lig ne men van een bloed staal op vier op een vol gen de

da gen. De se rum sta len wer den on der zocht op an ti stof fen te gen ver schei de ne equi e ne in flu en zas tam men, equi e ne

her pes vi rus type 1 en 4, equi e ne ar te ri tis vi rus en rhi no vi rus type 1 en 2. Voor het be pa len van de af zon der lij ke se -

ropre va len tie van EHV1 en EHV4 werd een ty pes pe ci fie ke gG ELISA ge bruikt. De in flu en zas ero lo gie op ba sis

van in flu en za A/equi-1/Praag/56 als in di ca tor vi rus toon de aan dat 38 % van de paar den niet of on vol doen de ge -

vac ci neerd was. Veel van deze paar den ble ken wel een in flu en za A/equi-2 veld in fec tie te heb ben door ge maakt. In

een hoog per cen ta ge van de sta len wer den neu tra li se ren de en com ple ment bin den de an ti stof fen te gen EHV1/4

aang etoond. Voor EHV1 werd deze hoge se ropre va len tie waar schijn lijk ver oor zaakt door kruis re a ge ren de an ti -
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stof fen te gen EHV4, de se ropre va len tie van 28 % te gen EHV1 en 99 % te gen EHV4 in een ty pes pe ci fie ke gG

ELISA in acht ge no men. Ge zien de re la tief hoge se ropre va len ties die bij de Ne der land se warm bloed po pu la tie ge -

von den wer den, moe ten hier ook equi e ne rhi no vi rus type 1 en equi e ne ar te ri tis vi rus als en zo ötisch wor den be -

schouwd . Veel van deze in fec ties lij ken sub kli nisch te ver lo pen. De se ropre va len tie van equi e ne rhi no vi rus type 2

was ver ras send laag. In de dis cus sie wordt aan dacht be steed aan het mo ge lij ke ver band tus sen vi ra le in fec ties en

ziek te ver schijn se len van de bo ven ste lucht we gen.

INTRODUCTION

Res pi ra to ry dis e a ses are among the most com mon

pro blems of ra ce hor ses in trai ning, and sud den fail ure 

to per form to ex pec ta ti ons is of ten at tri bu ted to “the

vi rus” (Mum ford and Rossda le, 1980). If poor per for -

man ce shows en de mic di men si ons in one or more of

the trai ning es ta blish ments, es pe ci al ly when res pi ra -

to ry signs ac com pa ny the syn dro me, a vi ral eti o lo gy

is pos si ble. The ef fects of the se vi ral in fec ti ons as pre -

de ces sors of la ter oc cur ring bac te ri al in fec ti ons of the

lo wer air ways, ho we ver, have not been ex pli cit ly elu -

ci da ted in long itu di nal stu dies.

In the event that vi ral in fec ti ons in the ear ly training 

pe ri od pre dis po se to la ter oc cur ring in flam ma to ry

airway dis e a ses (IAD), it would be help ful to know

which vi ru ses are cir cu la ting among hor ses in sta ble

yards or ra cing grounds. Indi rect evi den ce of this may

be ob tai ned by se ro lo gi cal tes ting for spe ci fic vi ru ses.

The aim of this stu dy was to de ter mi ne the se ropre -

va len ce of an ti bo dies against equi ne in flu en za vi ru -

ses, equi ne her pes vi rus 1 and 4 (EHV1 and 4), equi ne

ar te ri tis vi rus (EAV) and equi ne rhi no vi rus ty pes 1 

and 2 (ERV1 and 2) in a po pu la ti on of Dutch Stan -

dardbreds and to make in fe ren ces con cer ning the epi -

de mi o lo gi cal si tu a ti on. Ho we ver, sin ce re li a ble es ti -

ma tes of sen si ti vi ty and spe ci fi ci ty of the as says used

were not avai la ble, we were not able to cal cu la te true

pre va len ce data from the se ropre va len ce data. As the

po pu la ti on was only vac ci na ted against in flu en za

A/equi/1 and  A/equi/2 (and a  mi no ri ty of the po pu la ti on

against EHV1/4), an an ti bo dy ti ter against a spe ci fic

vi rus ot her than in flu en za or EHV1/4 (whe re the re was

a his to ry of vac ci na ti on) was con si de red to be in di ca ti ve

of ex po su re to that vi rus by na tu ral in fec ti on.   

MATERIALS AND METHODS

Hor ses

A to tal of 330 dif fe rent Dutch hor ses were blood

sam pled in the Ne ther lands. This blood sam pling took 

pla ce over four con se cu ti ve days, with each hor se

being sam pled only once. The hor ses were eit her

brought in for ra cing or were sta bled on the tracks.

Hor ses from va ri ous sta bles and tracks also com pe ted

on ot her tracks.  Three ra cet racks – Alkmaar, Hil ver -

sum and Wol ve ga – were used only for the trai ning

and ra cing of Stand ard bred trot ters. One track, Duin -

digt, had a mixed po pu la ti on of Stand ard breds and

Tho roughbred hor ses. 

Sam ples

Blood was col lec ted from the ju gu lar vein with the

ve no ject sy stem in va cuum plain si li co ne co a ted tu -

bes (Ve no ject The ru mo). After col lec ti on, the sam -

ples were kept at 4°-8°C over night and trans por ted to

the la bo ra to ry, whe re the se rum was har ve sted af ter

cen tri fu ga ti on.  The se rum was sto red at -20°C until

analysis. 

The re was a poor se rum yield from a small num ber

of sam ples and not all the se ro lo gi cal tests could be

per for med on the se rum of each hor se. 

Se ro lo gy

The Sing le Ra di al He mo ly sis (SRH) ti ters against

in flu en za A/equi/1/Pra gue/56, A/equi/2/Mi a mi /63,

A/equi/2/Ken tuc ky/91 and A/equi/2/Suf folk/89 were 

de ter mi ned as des cri bed by Wood et al. (1983).  The

sera were te sted un di lu ted.

Com ple ment Fixa ti on (CF) tests for EHV 1 and 4

and ERV 1 and 2 and Vi rus Neut ra li za ti on (VN) tests

for EHV1 and EHV4 were car ried out ac cor ding to

stand ard tech ni ques. For the CF test, the sera were di -

lu ted five ti mes in the first well, fol lo wed by 2-fold se -

ri al di lu ti on, whe re as for the VN test, the sera were di -

lu ted 2 ti mes in the first well, fol lo wed by 2-fold se ri al 

di lu ti on. The ap propri a te ho mo lo gous an ti gens were

used to es ta blish the an ti bo dy res pon ses in du ced by

the dif fe rent vi rus ty pes. The CF ti ters were ex pres sed 

as the re ci pro cal of the hig hest di lu ti on of se rum dis -

play ing 50% he mo ly sis, whe re as the VN ti ters were

ex pres sed as the re ci pro cal of the hig hest se rum di lu -

ti on dis play ing the cy to pa tho ge nic ef fect in 50% of

the wells. A VN ti ter of > 1:2 was con si de red a sig ni fi -

cant antibody level for EHV1 and EHV4.
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Type-spe ci fic an ti bo dies against EHV1 and EHV4

were iden ti fied using a gG ELISA (Crabb et al.,

1995). Type-spe ci fic fu si on pro teins and con trol an ti -

gen (pEG1var, pEG4var and GST-only) were ge ne -

rous ly pro vi ded by Dr. Crabb and Dr. Stud dert of the

Cen tre for Equi ne Vi ro lo gy, Mel bour ne, Aus tra lia.

This ELISA was per for med as a sing le di lu ti on test.

All sera were te sted in the same test run. 

EAV se ro lo gy was car ried out using a stand ard mi -

cro VN as say. Brief ly, neu tra li zing an ti bo dies to EAV

were de ter mi ned in Rab bit Kid ney (RK-13) cells

using 100 (ac cep ted range 30-300) TCID50 of the mo -

di fied Bu cy rus strain by a com ple ment-de pen dent

mi cro-neu tra li za ti on as say. The sera were heat-in ac -

ti va ted (56°C, 30 min) be fo re use and ana ly zed in du -

pli ca te. The tests were read af ter five days in cu ba ti on

at 37°C, 5% C02. A VN ti ter of > 1:4 (i.e. fi nal se rum

di lu ti on af ter ad di ti on of an equal vo lu me of the ap -

propri a te di lu ti on of stock vi rus to each well) was

con si de red po si ti ve for EAV infection.

Sta tis tics

Rou ti ne de scrip ti ve sta tis tics were used for cha rac -

te ri za ti on of the dif fe rent se ropre va len ces. 

RESULTS

Influ en za se ro lo gy

SRH titers against the va ri ous in flu en za ty pes va ried

from as low as 7 mm2 to as high as 308 mm2 (Ta ble 1).

Ti ters hig her than 10 mm2 were con si de red sig ni fi cant

for data ana ly sis and bi o lo gi cal ly re le vant. Over the

en ti re po pu la ti on, the mean SRH ti ters were 140 mm2

for A/equi-1 vi rus and hig her than 160 mm2 for the

dif fe rent A/equi-2 vi ru ses. The me di an an ti bo dy le -

vels for A/equi-1 vi rus and A/equi-2 vi ru ses were 162

mm2 and > 172 mm2, res pec ti ve ly. Twen ty-five per

cent of the hor ses had an ti bo dy le vels <76 mm2

against A/equi-1/Pra gue/56 an ti gen, whe re as 25% of

the hor ses had an ti bo dy le vels <137 mm2 against

A/equi-2/Mi a mi/63. Se ven ty-five per cent of the

horses had an ti bo dy ti ters < 207 mm2 against Pra -

gue/56, whe re as 75% of the horses had ti ters < 206

mm2 against the A/equi-2/Suf folk/89 or even hig her

against the ot her A/equi-2 strains. One hor se (≈ 0.3%

of the po pu la ti on) had no de tec ta ble an ti bo dies

against any of the in flu en za strains te sted.  A re la ti ve -

ly lar ge frac ti on of the hor ses (12.7 %) were se ro ne ga -

ti ve (SRH < 7 mm2) for A-equi-1/Pra gue/56, whi le

only 2.3%, 1.5% and 1% of the hor ses were se ro ne ga -
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Ta ble 1. Vi ral an ti bo dy ti ters/le vels in Stand ard bred trot ters.  

Test/Vi rus N= Range Mean Me di an* 25% ** 75% ***

SRH A/1/Pra gue 300 7 –302 140 162 76 207

SRH A/2/Mi a mi 308 7 –293 167 173 137 211

SRH A/2/Kent 329 7 –308 181 189 156 219

SRH A/2/Suf folk 306 7 –284 168 172 141 206

SNT EHV1 333 2-525 35 11 6 32

CFT EHV1 312 2-720 34 10 <2 30

SNT EHV4 333 2-525 356 525 178 525

CFT EHV4 310 2-320 16 7 <2 15

CFT ERV1 305 2-640 52 10 <5 40

CFT ERV2 305 2-160 2 <2 <2 <2

SNT EAV 310 4-2048 111 <4 <4 48

*: 50% of the hor ses have a ti ter lo wer than
**: 25% of the hor ses have a ti ter lo wer than
***: 75% of the hor ses have a ti ter lo wer than



ti ve for A/equi-2/Mi a mi/63, A/equi-2/Ken tuc ky/81

and A/equi-2/Suf folk/89, res pec ti ve ly. 

Twen ty-five per cent of the hor ses did not have pro -

tec ti ve an ti bo dy le vels against A/equi-1/Pra gue/56,

(i.e. SRH an ti bo dy le vels gre a ter than 85 mm2)

(Mum ford et al. 1998), com pa red with 8.4%, 5.5%

and 6.9% for A/equi-2/Mi a mi/63, A/equi-2/Ken tuc -

ky/81 and A/equi-2/Suf folk/89, res pec ti ve ly. 

In the po pu la ti on of hor ses that had no SRH an ti bo dy

le vels against A/equi-1/Pra gue/56, 60.5% of the hor -

ses had high ti ters (>100 mm2) against all the A/equi-2 

strains. A break down of fi gu res for the in di vi du al

A/equi-2 strains sho wed that 60.5 % of the se hor ses

had high le vels against A-equi-2/Mi a mi/63, 79%

against A/equi-2/Ken tuc ky/81 and 73.7 % against

A/equi-2/Suf folk/89.

EHV1/4 se ro lo gy

The se rum sam ples were also te sted for the pre sen -

ce of EHV1/EHV4 an ti bo dies by VN, CF, and a

type-spe ci fic gG-ELISA (Crabb et al., 1995). The re -

sults are pre sen ted in Ta ble 1. Over all, 93% of the hor -

ses had VN ti ters against EHV1, whe re as all the hor -

ses had VN ti ters against EHV4. The VN ti ters for

both EHV1 and EHV4 rang ed from <2 to 525, whe re -

as the mean ti ter against EHV4 was hig her than that

against EHV1. 

CF ti ters to EHV1 and EHV4 were found in 74%

and 72% of the hor ses, res pec ti ve ly. The se ti ters ran -

ged from <2 to 720 for EHV1 and from <2 to 320 for

EHV4 (Ta ble 1).  High CF ti ters were found only in a

few ani mals, as 75% of the ani mals had CF ti ters lo -

wer than 30 for EHV1 and lo wer than 15 for EHV4.

Sin ce both VN and CF an ti bo dies against EHV1 and

EHV4 are cross-re ac ti ve (Allen and Bry ans, 1986),

type-spe ci fic gG an ti bo dies against EHV1 and EHV4

were de ter mi ned.  Twen ty-eight per cent of the hor ses

had spe ci fic EHV1 gG an ti bo dies and 99% of the hor -

ses had spe ci fic EHV4 gG an ti bo dies. All hor ses that

were se ro po si ti ve for EHV1 were also se ro po si ti ve

for EHV4.  Se ven ty-one per cent of the hor ses that

were se ro ne ga ti ve for EHV1 were se ro po si ti ve for

EHV4. Less than 1% of the hor ses were se ro ne ga ti ve

for EHV1 and EHV4. 

EAV se ro lo gy

The se rum sam ples were te sted for the pre sen ce of

EAV an ti bo dies, the re sults of which are shown in Ta -

ble 1. The ti ters rang ed from as low as <4 to as high as

2048. The po pu la ti on mean was cal cu la ted at 111 and

the me di an an ti bo dy le vel at <4. Sin ce 75% of the po -

pu la ti on had an ti bo dies lo wer than 48, the high

po pu la ti on mean is at tri bu ta ble to a few in di vi du als

with very high ti ters, which are in di ca ti ve of re cent

ex po su re. Twen ty-five per cent of the hor ses had no

de tec ta ble an ti bo dies, 46.4% had an ti bo dy ti tres ≥  1 :

4, and 33.9% had an ti bo dy ti ters ≥ 1: 8. Twen ty-five

per cent of the hor ses had ti ters abo ve 1:48, re aching

maxima of 1:2048.

ERV1/2  se ro lo gy

Se rum an ti bo dy le vels against ERV1 and ERV-2

are shown in Ta ble 1. Se ven ty-four per cent of the hor -

ses had de tec ta ble an ti bo dy ti ters against ERV1, 8%

had an ti bo dy ti ters against ERV2 and 7% had an ti bo -

dy ti ters against both vi ru ses. As shown in Ta ble 1, ti -

ters against ERV1 rang ed from <2 to 640, whe re as ti -

ters against ERV2 did not ex ceed 160. Thir ty-five per

cent of the ani mals had ti ters hig her than 20 against

ERV1, com pa red to 1% against ERV2. The mean ti ter

against ERV1 was 20 and the me di an was 10. Hor ses

that were se ro po si ti ve for ERV2 were also se ro po si ti ve 

for ERV1, whe re as only a few ani mals with ti ters

against ERV1 were se ro po si ti ve for ERV2.  

DISCUSSION

At the time the tri al was exe cu ted it was man da to ry

for com pe ti ti on hor ses to be vac ci na ted against equi ne

influ en za. About 25% of the com pe ting hor ses had

Pra gue/56 an ti bo dy le vels lo wer than 75-85 mm2,

which is the se ro lo gi cal thres hold le vel for cli ni cal

pro tec ti on (Mum ford et al., 1998), with 13% of the

ani mals ha ving no de tec ta ble an ti bo dy le vels at all.

As vac ci na ti on is man da to ry for sport hor ses in the

Ne ther lands as well as in many ot her coun tries, and as

all com mer ci al vac ci nes avai la ble at the time did con -

tain an ti gen Pra gue/56, it can be con clu ded that the se

ani mals were not pro tec ted due eit her to the use of

non-ef fi ca ci ous vac ci nes or to in ade qua te vac ci na ti on

or to the fail ure to vac ci na te at the re com men ded time. 

As A/Equi-1/Pra gue/56 is ex tinct (Web ster, 1993),

the pre sen ce of an ti bo dies against this an ti gen is a de -

mon stra ti on of the ef fi ca cy of vac ci na ti on. An in ves -

ti ga ti on of the ef fi ca cy of se ver al com mer ci al ly avai -

la ble vac ci nes in the Ne ther lands (Mum ford et al.,

1998; Hel dens et al., 2002; Hel dens et al., 2003) sho -

wed a long du ra ti on of im mu ni ty against the cli ni cal

signs of H3N8 and H7N7 equi ne in flu en za vi rus in -

fec ti on. Mo re o ver, the se stu dies sho wed that an ti bo -

dies against H7N7 and H3N8 an ti gens can be in du ced
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at com pa ra ble and pro tec ti ve le vels af ter ade qua te

vac ci na ti on and have si mi lar half-li ves. The re fo re, on 

the ba sis of the se stu dies, it is highly un li ke ly that all

of the se ani mals were vac ci na ted with an inef fi ca ci -

ous vac ci ne. 

About two-third of the se un vac ci na ted or in ade -

qua te ly vac ci na ted hor ses ap pe a red to have been re -

cent ly ex po sed to an A/equi-2 in flu en za vi rus, as SRH 

ti ters were high against Mi a mi/63, Ken tuc ky/ 81 and

Suf folk/89. The cir cu la ting A/equi/2 vi rus had pro ba -

bly in du ced suf fi cient im mu ni ty in the ma jo ri ty of the

poor ly or non-vac ci na ted hor ses. Due to cross-re ac -

ting im mu ni ty, the exact strain of the cir cu la ting vi rus

could not be de du ced from se ro lo gy, but the re la ti ve

num ber of ani mals with high Ken tuc ky/81 and Suf -

folk/89 an ti bo dies sug ge sted that a strain re la ted to

Suf folk/89 (an Eu ra si an-like H3N8 vi rus) had been

cir cu la ting not long be fo re the samples were taken. 

Unvac ci na ted and se ro ne ga ti ve ani mals con sti tu te

a risk to vac ci na ted or se ro po si ti ve co horts as they are

more sus cep ti ble to in fec ti on and shed gre a ter quan ti -

ties of vi rus (Mum ford et al., 1998; New ton et al.,

2000). Suf folk/89, New mar ket/93 and Moul ton/98

vi ru ses were res pon si ble for in flu en za epi de mics in

the Uni ted King dom cau sing cli ni cal dis e a se both in

vac ci na ted and un vac ci na ted hor ses (Mum ford,

1998). 

Although EHV1/4 vac ci na ti on was not wi de ly

prac ti ced in the Ne ther lands at the time of the tri al,

25% of the se Stand ard breds had an EHV1/4 vac ci na -

ti on his to ry. This re la ti ve ly high per cen ta ge was at tri -

bu ted to gro wing pu blic awa re ness of re cent out -

breaks of EHV 1-as so ci a ted pa ra ly sis and abor ti on

(van Maan en et al., 2000; van Maan en et al., 2001).

Ho we ver, only one-third of the se ro po si ti ve hor ses

had been vac ci na ted, which in di ca ted a high num ber

of re cent na tu ral in fec ti ons. With the aid of the spe ci -

fic qua li ta ti ve gG an ti bo dy tests, it was found that ne -

ar ly all hor ses had been in fec ted with EHV4, whe re as

less than 30 % had ex pe rien ced an EHV1 in fec ti on.

Hen ce it was con clu ded that EHV4 is more pre va lent

than EHV1 in the Ne ther lands. It should be re a li zed

that the se ro ne ga ti ve hor ses may have ex pe rien ced an

EHV in fec ti on ear lier in life, re sul ting in a possible

decrease in anti-EHV antibodies.

Ne ar ly half of the com pe ting Dutch Stand ard breds

were se ro po si ti ve for EAV, with 33.9 % of the hor ses

sho wing an ti bo dy ti ters ≥ 1: 8, sug ge sting that this vi -

rus has been pre sent for a much long er time in the Ne -

ther lands than was re a li zed and that many trai ning

yards fre quent ly ob tain hor ses di rect ly or in di rect ly

from the USA or ot her coun tries whe re the vi rus is en -

de mic. Des pi te pre ven ti ve steps such as vac ci na ti on

and/or eli mi na ti on of se ro po si ti ve stal li ons, be tween

12.5% and 70% of the stal li ons are per sis tent ly in fec -

ted in the USA (Ti mo ney et al., 1987; Ti mo ney et al.,

2000). Our data strong ly sug gest that the EAV sta tus

of Dutch Stand ard breds should be as ses sed pri or to

their use as breeding stallions.

ERV1 is as so ci a ted with in ap pa rent in fec ti on and

mild res pi ra to ry dis e a se with sub se quent loss of per -

for man ce in young hor ses, par ti cu lar ly du ring their

first trai ning se a son. Se ro lo gi cal stu dies in the UK in -

di ca te that ap proxi ma te ly 87% of sus cep ti ble hor ses

in the New mar ket area be co me in fec ted each ra cing

se a son (Bur rows, 1981). Our re sults sug gest that

ERV1 is equal ly pre va lent in Dutch Stand ard breds.

The pre va len ce and pa tho ge nic sig ni fi can ce of ERV2

is less well eva lu a ted, but the re is evi den ce that many

young hor ses are ex po sed pri or to en te ring the trai -

ning yards (Bur rows, 1981). Only 8% of the hor ses in

this sur vey were se ro po si ti ve for ERV2.  Stu dies con -

duc ted in ot her coun tries in di ca ted a hig her pre va len ce

of an ti bo dies to ERV2 using the SNT. We also might

have found a hig her se ropre va len ce if we had used the

SNT. 

Stu dies in the UK have in di ca ted that, be tween epi -

zoot ics, ap proxi ma te ly 7% of the hor ses per month

be ca me in fec ted with a known res pi ra to ry vi rus with

the po ten ti al to cau se up per res pi ra to ry tract dis e a se

(URT) and to pre dis po se to in flam ma to ry air way dis e a se

(IAD), (Wood et al., 1999).  The equi ne in flu en za vi -

ru ses, EHV1, EHV4 and ERV1 are im por tant cau ses

of URT dis e a se and it has been sug ge sted that acu te

res pi ra to ry vi rus in fec ti ons con tri bu te to IAD (Allen

and Bry ans, 1986; Li et al., 1997; Wil loughby et al.,

1992). Hor ses in fec ted with in flu en za or EHV4 may

suf fer from a de cre a sed trache al cle a ran ce rate for up

to 32 days af ter in fec ti on and EHV1 cau ses non-spe -

ci fic im mu no sup pres si on for at le ast 40 days, a con di -

ti on which may in cre a se the horse’s sus cep ti bi li ty to

ot her vi ral and bac te ri al in fec ti ons (Han nant et al.,

1991; Wil loughby et al., 1992).

We have de mon stra ted the se ropre va len ce of res pi -

ra to ry tract vi rus pa tho gens in the Dutch ra ce hor se

po pu la ti on. Fur ther re search should now be in sti ga -

ted into the re la ti ve im por tan ce of the se vi ral pa tho -

gens as a cau se of res pi ra to ry dis e a se. 
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