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ABSTRACT
Stallions are natural reservoirs of equine arteritis virus (EAV) in their semen, representing a potential source of
outbreaks. The carrier-state is testosterone-dependent, and clears spontaneously in 4 to 40% stallions. Reduction
of testosterone secretion may be obtained with the anti-GnRH vaccine Equity. In this report, 16 naturally infected
stallions excreting EAV in their semen were vaccinated twice with the vaccine ®qaiitg monitored irregularly
XQGHU ¢HOG FRQGLWLRQV IRU ($9 YLUDO ORDG LQ WKHLU VHPHQ DQG S
LQGLFDWHG LQ PRQWKY 0 DIWHU WKH ¢UVW YDFFLQH LOQMHFWLRQ 7HVW
3 DIWHU 0 7KH ($9 YLUDO ORDWRG HRIULSDARSE PURRRA VHPHQ 3 DI
0 2QH VWDOOLRQ GLHG DW 0 IRU RWKHU UHDVRQ $W O VWDOOLR
VWDOOLRQV KDG SODVPDWLF WHVWRVWHURQH FRQFHQWUDWLRQV
WHVWRVWHURQH FRQFHQWUDWLRQ ” QJ P/ 21 WKH VWDOOLRQV WKD
DW WKH WLPH RI WKH QH[W EUHHGLQJ VHDVRQ O ZHUH ($9 QHJDWLY
IRU UHSURGXFWLYH GH{FLHQF\ DQG IRU ($9 SRVLWLYLW\ $00 WKH VWI
being vaccinated a third time at M15. These results suggest that the anti-GnRH vaccination could help to clear EAV
VKHGGLQJ LQ VWDOOLRQV ZLWKRXW D VLIJQL,;FDQW HuHFW RQ UHSURGXI
lasting reduced testosterone secretion.
.H\ ZR UGV stallion; equine arteritis virus; anti-GnRH immunization; viral load; testosterone
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Introduction

Stallions are natural reservoirs of equine arteritigstablishment and maintenance of the carrier state
virus (EAV), which is the prototype virus of the DUH WHVWRVWHURQH GHSHQGHQW
Arteriviridae family (genus Arterivirus; order +2/<2%$. HW DO E 0&&2//80 HW
Nidovirales 61,-'(5 DQG 0(8/(1%1(894).In vitro studies suggest that horses could be
(TXLQH DUWHULWLYV YLUdiwdéd intd suscéptibleFdn &t Yienotypes,
agent of equine viral arteritis (EVA), which according to the susceptibility of their CD3(+)
represents a reproductive and respiratory diseagelymphocytes to infection by EAV (GO et al.,
LQ KRUVHV DQG RWKHU HTXLG VSHELMWXYEHBWLBOOLW\ KDV D
0&&2//80 DQG 6:(5&=(. has been demonstrated in four breeds (GO et al.,
%$/$685,<$ HW DO ([SRVXUH (R LYMKHQBIFWYV ZLWK VRPH F
arteritis virus (EAV) usually results in a mild in order to evade the equine immune response, and
or subclinical infection in immunocompetentto establish persistent infection in the cells of the
horses. Clinical signs of EAV infection may vary VWDOOLRQYV UHSURGXFWLYH WUI
in range and severity. Equine arteritis virus isD O &%$5266,12 HW DO $
IUHTXHQWO\ FKDUDFWHUL]H Gexparinleftd EVA@idatich Lsthliony/ rhal/Q@ivtergo
in adult horses, but it may also cause abortion ia period of temporary subfertility that can persist
mares, neonatal death, or interstitial pneumonia ifor up to 16 weeks before returning to pre-exposure
\RXQJ IRDOV 7,021(< DQG O&&PHABWLOLW\ OHYHOV 1(8 HW DO
0&&2//80 HW DO $ YDULDBH@QW 2 SHIHDFHQWDJH R

VWDOOLRQV LQIHFWHG E\ (39 URQds ®diHdd&HAve been applied to eradicate

will subsequently become asymptomatic carriergay from infected semen, or to develop therapeutic

and thus ensure viral persistence in various NOr§gsatment of EVA in stallions with persistent
populations worldwide. Stallions with a persistenfnfections. Some of these methods have attempted
infection can be divided into three categories Of, gliminate EAV from infected equine semen by

the basis of the duration of virus excretion in theif,ging density gradient or single layer centrifugation,
semen: short-term (from 1 to 5 weeks followindp oW KRXJK WKH HVEDE\ Rl WKHVH ¢

FOLQLFDO UHFRYHU\ LQWHUYRHGBRWH WHUP L wWio 025
PRQWKV DQG ORQJ WHUP FDUhIsHU7¥WDOOLRQY (/; RRR VHY
WR VHYHUDO \HDUV RU HYHQ d}2Q Qe "ﬂ)ropgsegl 2iihd <te(ﬁ‘ﬁ|?f¥raR/ochemical
7,021(< DQG 0&&2//80 cadtfatibh & infected stallions with an antagonist of
role is central in the epidemiology of EAV infection, e gonadotrophin-releasing hormone (GnRH), or
and stallions can potentially transmit the virus tQ,, anti-GnRH vaccine. After treatment with a GhRH
VXVFHSWLEOH PDUHV E\ DUVVd_Q\I]'VlDQQQLLQWﬂthL@DVéLd}Q f%ng7’(5 H
natural mating. These stallions may also represefy induce total virus clearance in EAV shedder
a further source of new outbreaks due t0 thggiiions, although testosterone concentrations and
HPHUJHQFH RI QHZ SDWKRJH QAls hedih Ibo@\\éecrzeage%l%réﬁsiently during the
7,021(< HW DO 0,653%FGADWBPHQW ,Q0 D FDVH VWXG\ %
DO 0,6=&=%. HW DO vacdifafdoNKEAP dhela¥er stallion with an anti-
the spontaneous clearance of the virus in 4 tg,rH vaccine (Improvd% =RHWLV $XVWUDO
40% of stallions may occur after several monthgiqjiion stopped shedding the virus in his semen 6
RU \HDUV 7,021(< DQG 0&&2/80QWKV DIWHU WKH ¢UVW LQMHFW
The virus persists in the reproductive tractanti-GnRH vaccine (Equif =RHWLV $XVWU
mainly in the ampulla of the vas deferens, buivhich was initially developed for controlling
also in the accessory sex glands (NEU et alRHVWUXV LQ PDUHV (/+%$< HW DO
7KH PHFKDQLVP RI ($9 SMUNMOVWHQFRDHFRL QDWHG WKUHH (!
VWDOOLRQV KDV VWLOO QR Wwithigu@™akddne withHndptdird®. EAV $dd W K H
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no longer be isolated from the semen of all these Anti-GnRH vaccination.All stallions were

stallions after a few months. YDFFLQDWHG LQWUDPXVFEFXODUO\ W

Here, we report in more detail the cases ofRl D *Q5+ SHSWLGH SURWHMLQ FRQM
these 3 stallions vaccinated with the anti-GnRH (/+$< HW DO WR  ZHHNV D!
vaccine Equit}* and 13 other naturally infected VWDOOLRQ , UHFHLYHG D WKLUG |

EAV stallions shedding virus in their semen and® /WHU WKH ¢UVW RQH EHFDXVH (3$9
YDFFLQDWHG ZLWK WKH VDPHNYipsememand hig phsmgticieriesiargne level
XQGHU ¢HOG FRQGLWLRQV Dvasyepsing. Jhisgpratpeopuss ugsd \gagely by

semen and (b) the evolution of their reproductive$1(77 HW DO $ VKRUW FOLQLF
capacity (testosterone secretion and fertility). ~ (réctal temperature, development of cutaneous
reactions) was performed by veterinary practitioners
Materials and methods following each vaccination.

Stallions.6 L[ WHHQ DGXOW VWD O O L$a@plingu RretocolG LAI Heriadicw sampling
ORFDWLRQV ZHUH LQFOXGHG pragocyV Ksemery, O GraV wax Gind  pIDAE G
1). They belonged to various breeds and their aggdasma testosterone concentration) was proposed
UDQJHG EHWZHHQ DQG \ H D systematically/totiledtadnraaayer? befpre and after

\HDUV ROG $00 KDG EH#wcingtow K waspannadQha sawmples would

with EAV and subsequently became virus sheddeontinue to be sent to the laboratories until both
in their semen. Seven stallions (J-P) had beeRAV clearance and restoration of normal plasma
LQIHFWHG GXULQJ RU VXE YV H TeStogevonarcencentkakion were)abtaiges. K
EAV outbreak. Sporadic infection was responsible in - Determination of plasma testosterone level.
the remaining cases. After two consecutive positiv@lasma samples were sent to the INRA laboratory
viral diagnoses in semen by routine tests (RT-PCRR| 1RX]LOO\ )UDQFH DQG NHSW IU
DQG YLUXV LVRODWLRQ DOO Pt 3t68hond-IBQY wérd ddtermméd aisiiyH G
to be EAV positive, shedding virus in their semeng direct radio-immunoassay method adapted from
At the time of investigation, the stallions had shown' (5 (9, (56 HW DO DQG 527% HW D
YLUXV VKHGGLQJ LQ WKHLU VHPRIR I BW G b u hlHHQ WQGMHILD BAL RV F R H v
VKRUW WHUP Q LQWHUPHGUPWH WHUPG Q UMYSGHFWLYHO\

ORQJ WHUP Q DFFRUGLQ¥FRORVUORGLoBWPDOVDPSOHY FRQWL
DQG 7,021(< DQG O0F&2//8Qestosterone.

Table 1. Characteristics of the 16 stallions shedding equine arteritis virus (EAV) in their semen and vaccinated with
the anti-GnRH vaccine Equity

Period of
EAV shedding . |
. hefore vaccination DWH RI dUVW
Country | Stallion| .QRZQ D V—$38 LQMHFWLRQ RI DQW|
of age shedder since| No. of GnRH vaccine
Stallion % U H H Glocation | (years) PRQWK | iidrihy Status* PRQWK \HDU
A Standardbred S‘fﬁﬁ,zc? r 16 -XO0 1 short $XJ
% | Thoroughbred )UD Q|FH 1RY long -X0
C Thoroughbred ) U D Q|F H16 $SU 49 long -X0
D Arabian ) U D Q|F H16 JHE 3 intermediate 0D\
E Anglo-Arab | ) U D Q|F H15 JHE 3 intermediate 0D\
) Holstein JUDQ|FH -DQ 6 intermediate -X0
G Thoroughbred )UD Q|FH 0D\ 19 long 'HF
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Table 1. Characteristics of the 16 stallions shedding equine arteritis virus (EAV) in their semen and vaccinated with

the anti-GnRH vaccine Equity (continued)

Juvw

LOQMHFWLRQ RI DQ

HDU

Period of
EAV shedding
At 'DWH R
Country | Stallion | .QRZQ D VigdgTore vaccination
of age shedder since| No. of GnRH vaccine
Stallion % U H H Glocation | (years) PRQWK | iidrihy Status* PRQWK
H Anglo-Arab )U D Q|F H14 JHE long JHE
I Anglo-Arab JUDQ|FH 2FW 4 intermediate JHE
3 | JUHQEK VGGG, 1RY 6 intermediate 0D\
. 1HZ )RUHMWMD Q|F H16 $XJ 9 long 0D\
/ Anglo-Arab ) U D Q|F H16 JHE 3 intermediate 0D\
JRUHLJ
M (Polishy Q) uD Q|F H0 $XJ 9 long 0D\
N /XVLWD|Q )LWIMQ|FH $XJ 9 long 0D\
JUHQFK ) i ]
@) Standardbred JUDQ|FH obuU 4 intermediate X0
p |V SO%IF KVRGESEHS -DQ 6 intermediate -X0

* Status of the stallion for EAV shedding, based on the duration of virus excretion in semen before vaccination: short-term (from

WR
DFFRUGLQJ WR 7LPRQH\ HW DO

ZHHNV DIWHU FOLQLFDO UHFRYHU\

LOWHUPHGLDWH WHUP
DQG 7LPRQH\ DQG OF&ROOXP

WR

PRQW

Healthy stallions produce fertile spermatozoa)|Aamp® Viral RNA isolation kit (Qiagen, Hilden,

throughout the year, despite the yearly endogenousH U P D Q \
rhythm of reproductive hormones.

DQG HOXWHG LQ D ¢QDC
Plasmaaccording to the manufacturer’s instructions.

testosterone in the stallion is higher during the Generation of in vitro transcribed RNAnN in
breeding season (from April to July) compared WQitro transcribed (INT) EAV RNA containing

the non-breeding season (August to March) WithF RPSOHWH 25)
concentrations ranging from 0.3, to more tham,, |yt
QJ P/ WKURXJKRXW WKH \HMEL&;AS%%I{

7+203621 HW DO 526(5 D Q& HEotd
6,(0( HW DO 7TKHUHIB aH,
D WKUHVKROG RI QJ P/ WR GHFEGH & Wb

presented low testosterone levels. XQWLO XVH

ZDV XVHG
RNA was generated
rpt .LW S$PELRQ ,QF

to the manufacturer’s instructions,
RP D SUHYLRXV VYV

RYEUREWY zZHUH

7KH 51%$ WUDQVFULSW

using

IRU ($9

the
$XVW

9LUDO GHWHFWLRQ [XQled Tgpbcfdphbtomdiny/ biidsis using the NanoDrop
VHPHQ VDPSOHV ZHUH VHQW LPPHGERMHFR WRFWKH 6FEHBWL:F I

YUDQN

'XQFRPEH OD E RvbePeWaR Udf copldger@richbliter was calculated. The IVT RNA

DOLTXRW ZDV WDNHQ DQG NHSWRIHNRMOXWLREQ ZDWHRRB-QWRLH G

load was then estimated following retrospectiveyy K H
analysis by gRT-PCR.

51% SXUL¢ FBWiheR Qsemen
PLFURFHQWULIXQJHBUDWPLQ DQG6=&=%.
—/ RI
SXUL{FDWLRQ

FRS\ SHU —/

546

,97 FRS\ QXPEHU ZDV™YDOXIL
QXFOHLF DFLG UHDF
was PCR) according to a previously described method

HW DO

7TKH GLOXYV

WKH VXSHUQDWDQW ZDRNA(IONG 1 ¢6py) WQsCRrGed aut inRNase- and
9LUDO 51% ZD DNas¢\vee DelauHaGhioogy gpadie WaikeH

Vet. arhiv 90 (6), 543-556, 2020



F. Miszczak et al.: Anti-GnRH vaccination in EAV infected stallions

EAV real-time RT-PCR detection and analysis) was adapted by the stud managers,
T XD QW L A préviauslird@scribed one-tube real-and the stallions were not always sampled at the
WLPH 7DTODQ 57 3&5 DVVD\ WH[GHFWHIE WIKRHH Z5RLQWYV  )LJ DQG
of the EAV genome encoding the nucleocapsid3ULRU WR WKH UVW LPPXQL]JDWLRQ
ZDV XVHG IRU ($9 GHWHFWL R@hcebt@atibpn WxsDn@&guredraD MaktRoQre (except
%$/$685,<$ HW DO 4 X D Qfér steaMibnd/A aneiG%. BtallBob A, a male not used in
was performed using the One Step PrimeS@ript reproduction, was only monitored for viral excretion,
57 3&5 .LW 3HUIHFW 5HDO 7L bButl not Téyaiind testodlevone secretion. Stallion
Japan) in a SmartCycferll System (Cepheid, G was not analysed for plasmatic testosterone
6XQQ\YDOH &$ 86%$ %ULHA\ FRRIFAH QWDPWILRQ EBVRUH DQG MXVW
VHW XS LQ —/ DFFRUGLQJ wassaipieH athid @X1Dviah XBEAW hefjative, he
LOQVWUXFWLRQV ZKLFK FRQWRdsQheBle to breed rrares ;suzcgssfully. Stallion
6WHS 57 3&5 EXuHU ,, TaKaRaEX R& BERWGE& PRQWKY SRVW YDFFLQDWL
TagM™ +6 8 —/ DQG BRI enaydrie U preBiems that were not related to the immunization
Mix 1l, 600 nM of forward and reverse primers protocol. Stallion P was only monitored for EAV by
—/ RI HDFK Q0 RI SURBPHHJIXODBY 57 3&5 ZLWKRXW YLUDO Ol
—/ RI QXFOHDVH IUHH ZDWHU ERIRUH-/WKHW | VWW DREWHFWLRQ DC
RNA. The following thermocycling conditons VDPSOLQJ ZDV SHUIRUPHG EHWZHHC
ZHUH XVHG IRU HDFK UHDFWLR@nths. PLQ DW f& V DW

f& IROORZHG E\  F\Fant60 DW 3R 6& AR Up Q\G Thid Wskutly \tomplied
f& IRU PLQ 7KH DQDO\WLFDG TWRQWHQFRWHBE RZ(%¥y oDzVv UHC
in semen samples was performed in EAV nucleigxperimentation. The horses evaluated in this
acid by real-time PCR assay, with serial decimagyperiment were not research animals, and were
dilutions of IVT RNA (10%10" FRS\ /L Q h{adh4ely With a high level of care. Their husbandry
RI' WKH UHJUHVVLRQ DQDO\V lghd RELCwe& arkiedFdut! Ghddr t@r owners’
the assay gave arf R DQG OLQH DMspdnkiiftyV +Ha Qwners were informed, and
\ [ UHVSHFWLYH Odonéeﬁt&i@ovﬁérﬁclzp&é’\(d—tﬁﬁs%tudy

of EAV viral load in each semen sample was

GHWHUPLQHG E\ FRPSDULVRQ t'gal%?l ?{} ?§z§n iﬁ' ICPSDOO QX
a‘é

GHFLPDO GLOXWLRQV RI the) Jents. Data were

the nucleic acid extracted from the semen sampl Q DO\V H G ZLWK :/67$7 VRIWZDUH $C
and serial dilutions of IVT RNA were processed |n) UDQFH '‘DWD RQ YLUXV FRQWHQW
duplicate. _ - levels were presented by medians and shown in
Evaluation of fel’tlllty. ) HUWLOLW\ ZD Vb(R-WMt'T'OVﬂY, H]Céc&&d.énce with Tukey’s model
DOO J)UHQFK VWDOOLRQV DFFRASGLQI WR WKH IRPOLSWVURWHFHU
GHWHUPLQHG E\ 6,5( )UHQFKcdanaRd feddo¥tblon&i&lel§ Bddehbt considered
UHJLVWUDWLRQ ) & ( 3RP adfaRrel dath 4iRQd hissing?s8nfbles for some
GH¢QHG DV WKH QXPEHU RI P hkkH¥infs. HhéOVRILLS for Baéh HileY dofdt)were
delivered a foal, divided by the total number of FRPSDUHG XVLQJ WKH .UXVNDO :DO
mares bred by this stallion, either by hand matingy K H _.UXVNDO ‘DOOLYV VostYioy ZDV VL
RU E\ DUWL¢(FLDO LQVHPLQD WdhRifpleZdoMidarisbhbh YestsMid i Hefornied fvith
immediately after collection during the breedingwkKH 6WHHO 'ZDVV &ULWEFKORZ YOLJIQ
season under consideration. Mares inseminated Wi%mparisons were made across time-points, and
frozen semen were excluded from this calculation.maimy with respect to pre-vaccination values.
Irregular data. The sampling protocol (blood
collection for determination of testosterone
concentration, semen collection for viral load

Vet. arhiv 90 (6), 543-556, 2020
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YLJ &KURQRORJ\ DQG IUHTXHQF\ RI DQDO\VHVLEHWKHLRHGHPHQ EMIROE LRQY -
with the anti-GnRH vaccine Equity ($9 (TXLQH DUWHULWLYV YLUXV L Q@ BARdetéctiod abd WHU W KH
YLUDO ORDG TXDQWL ¢ FDWdstdRt€roheandlysR h QerWind Sal @ddccination with the Equit§ vaccine.

z '"HDWK Rl VWDOOLRQ & 6WDOOLRQ , 9 HDHLYWGE O WKW I6FMOHVEH EQY IKR Y EHPBIXQV
WHVWRVWHURQH ZDV LQFUHDVLQJ $W WKH ¢UVW LQMHFWLRQ VWDOOLRQ 3 ZC

YLUDO ORDG TXDQWL¢{FDWLRQ

7TDEOH Plasmatic testosterone concentrations in stallions shedding EAV in their semen before and after anti-Gn
vaccination with Equiti!. (EAV: Equine arteritis virus)

30DVPD WHVWRVWHURQH FRQFHQWUDWLRQ QJ F
o%)al? %R UH Months after vaccination 1LQMHFWLRQ
Stallion| LQMHFWLRQ| 34 5-6 9-10 13-14 15-16
Al Never Never Never Never Never Never Never Never Never
sampled| sampled| sampled| sampled| sampled| sampled| sampled| sampled| sampled
% 0.6 0.5
C 0.6 Dead Dead
D 15
E
) 15
G
H
|3
J
/
M
N
O 0.4
P 1.6

3" QR VDPSOLQJ 30ODVPDWLF WHVWRVWHURQH FRQFHQWUDWLRGtaNidm@XHV ORZ
was not a reproductive stallion;6 WDOOLRQ & GLHG DW PRQWK IRU UHD VR §3fali@mRMas) HOD W H ¢
vaccinated a third time at month 15 period.
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Results

$00 UHVXOWV WDEOHV D Qdrowid X& Hobst Ddddd, & Lptadhtd Qd¥ibsterone
with respect to the number of months after the IFRQFHQWUDWLRQ ORZHU RU HTXDO
LOQMHFWLRQ RI YDFFLQH 5-6 months, two groups of stallions were observed.

Vaccine tolerance After immunization, only 2QH JURXS RI VWDOOLRQV % ' ( /
a transient rise in body temperature or a smaLQFUHDVHG WHVWRVWHURQH OHYHC
WUDQVLHQW SDLQIXO VZHOOLRWKONMU WKRXISQRHFWWRD®@ VILRHY ZD W L
GHWHFWHG LQ VRPH VWDOOLRRA WHOON DPVGWHURQHH FREWHQWUDW

UHVROYHG ZLWKLQ GD\V SRV\% Y DEFFWRREWLR DQG TXDQWL¢FD!
30DVPD WHYV WmRaswarddheeqtidtiansl YohHHORUH YDFFLQDWLRQ RU DW WKH
RI WHVWRVWHURQH UDQJHG LOMHFWLWR WKHKJ$R/YLUD® ORDG UL
PHGLDQ QJ P/ EHIRUH WKH Y 3I\WWRQMHRNVIMVHPHQ PHGLDQ
7TDEOH DQG )LJ $ KHQ MBRBSHERAHGE/WRR WHMHHQ 7TDEOH DQG
pre-vaccination value, testosterone concentratiohhereafter, the EAV viral load decreased at months
DIWHU LQMHFWLRQV GHFUH D \BHQGP®X0L)Qahd Pr&@ined Yow (for instance
WR QJ P/ 3 DQG UHPDMWQREBQWIQWHUD OPKMAIBDER S\TP/ RI
ORZ XQWLO PRQWKYV setheR,/ P<03001) compared to pre-vaccination
Thereafter, testosterone concentrations tended w@lues. The median values were 0 (undetectable)
LQFUHDVH GXULQJ PRQWKY WRRP PRQWNKWLOONBHPRDQY KB HQ
EHORZ SUH YDFFLQDWLRQ OHYHDY XQWRO PARRIOMNWKW SRVW
YDFFLQDWLRQ )LJ $ 'XULQJ WKH ¢UVW PRQWKYV
DIWHU WKH (UVW LQMHFWLRQ RXW RI VWDOOLRQV

)LJ (YROXWLRQ RI SODVPD WHVWRYWHURQ@ O RBG AHOQWKB WHRAQ $6 DR
VKHGGLQJ ($9 LQ WKHLU VHPHQ EHIRUH DQG RYHU PROQWKWDIWHU YDF
($9 (TXLQH DUWHULWLYV YLUXV LQ PR@QWHKEW DR/ R UDW WH QbW DN & F Wk
SORWYV UHSUHVHQW WKH KHWHURJHQHLW\ RI WKH VWDOOLRQ SRSXODWLRQ DW
LOQOWHUTXDUWLOH ,4 4 4 UDQJHV RI SODVPB WHM/WRY RBHE RQHVHREG DH QW UDVHALE
top of the boxes represent the(Q1) and 3 (Q3) quartiles, respectively, and the horizontal lines inside the boxes represent the
median values. Vertical lines emanating from each box are limited by the minimal value for lower whisker and by mathematical

FDOFXODWLRQ RI XSSHU ZKLVNHU SORWYV 8: 4 7,4 2XWOLHUV YDOXHVI!I8: I
VWDOOLRQVY LQFOXGHG DW HDFK WLPH SRLQW 7KH OHWWHUV ; < = LQGLFDWH
% 3"
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7TDEOH AXDQWL,FDWLRQ RI YLUDO ORDG ($9 LQ VHPHQ VDPSOHV RI
anti-GnRH vaccine Equity

1XPEHU RI 51% FRS\ RI ($9 FRS\ P/ LQ VHPH|Q
Oof)aT IhR UH Months after vaccinationflLQMHFWLR Q
Stallion| LQMHFWLRQ 3-4 5-6 9-10 13-14 | 15-16
Al 7w [ 76 TS TS 0 0
% 7w T 7 TS 0 0 0 0 0
C 7w [ [ [ 7 % dead | dead | dead | dead | dead | dead | dead
D 1 7 T4 0 0 0 0 0 0
E T T 76 7 0 0 0 0 0
) (I 76 T8 TS 0 0 0
G T 0 0
H (N 7 7 T 76 TS TS Ts 0
I3 (I [ T 7 7 7 [ 7 75 0
J 1 1 76 TS 0
. T 0 0 0 0
/ 7 76 T8 0 0
M 1 1 0 0
N T 0 0 0
o (I 7 0 0
P + 0 0 0

1XPEHU RI 51%$ FRS\ P/ Rl VHPHQ VDPSOH DQG GHWHFWHG E\ T57 3&5 3~ QR V|
UHJXODU 57 3&5 ZLWKRXW TXDQWL{FDWLRQ 3" XQGHWHFWDEOH?-SpHanDWLYH U
A was not a reproductive stallion, 6WDOOLRQ & GLHG DW PRQWK IRU UHDVRQ BtalddW UHODW
was vaccinated a third time at month 45; $W ¢ UVW LQMHFWLRQ 6WDOOLRQ 3 ZDV RQO\ PRQLWRL
TXDQWL,FDWLRQ

At the end of the experiment, EAV clearance wasluring the season following the vaccination, so
observed in all stallions (except for stallion C, whoZ LW K L Q PRQWKV 21 WKHVH VW
GLHG LQ PRQWK ORVW R W Kiskdside Méy IWRr® still EARDSaNvR At the start
became EAV negative between months 3 and 10 (Af the following breeding season (H and 1). Of the
% '*DQG .3 O6WDOOLRQV + DQGHPRPUBAYRAQ WHNMD OILRQV VWDC
YLUDO ORDGMRA 5 H51% FRS\ P/ MOWFH WKH\ ZHUH XQDEOH WR EUL
months 13-14 and 15-16, respectively. Three stalliong )LQDOO\ VWDOOLRQV % ( -/
+ , - EHFDPH ($9 QHJDWLY BADraydtve and Bré&i@narés\successfully during
ORUHRYHU DOO VWDOOLRQWKHRHQYHIWEFEYHHEHQIDYHDVRQ 7D
having EAV negative semen by gRT-PCR and virusy WDOOLRQV LQGLYLGXDO IRDOLQJ
isolation at least once during the breeding season EHIRUH YDFFLQDWLRQ DQG IURHF

IROORZLQJ WKHLU ¢UVW (%9 QIX\D[E\FVLQHVVJL}-R/Q(OW IRDOV_ SHU VWD
JHUWLOLW\ DW WKH ¢Uvw 'EONHBIE oy dipeedres gighe ast
inati ; : season before“vaccinatios. IRDO SHU VWL
vaccination.Of the 16 stallions monitored at the UDOJLOJ IURP WR RDOV X
start of the study, 14 had produced foals befor? IIowi(rgg theraccination

(Table 4), and were expected to breed mares agaf?1
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7TDEOH JHUWLOLW\ RI VWDOOLRQV VKHGGLQJ ($9 LQ WKHLU VHPHQ EHIR
Equity™ $IWHU YDFFLQDWLRQ WKLV FRQFHUQV RQO\ WKH EUHHGLQJ VI
%UHHGLQJ VHDVRQ
before becoming
EAV positive J)LUVW EUHHGLQJ VHDVRQ DIWHU YDFFLQDW
JRDOL®J |UEMWHNiral load Plasmatic JRDOL®J UDWH
Stallion (%) in semen testosterone %QUHHGLIQJ (%)
A N 0 Not measured | NOG2IEEEing
% 53 0 ! QJ R/ <HV
C 64 Dead Dead Dead
D 66 0 ! QJ R/ <HV 55
E 0 ! QJ R/ <HV
) 0 Too low No
G 0 Too low No
H Positive Not measured No
I Positive ! QJ R/ No
J 0 ! QJ R/ <HV
. 0 ! QJ R/ <HV
/ 46 0 ! QJ R/ <HV 50
M 63 0 Too low No
N 54 0 Too low No
O 69 0 QJ P|/ <HV
P 0 ! QJ R/ <HV 56

: JRDOLQJ UDWH QXPEHU RI PDUHVY GHFODUHG DV KDYLQJ GHOLYHUHG D IRDO
Only mares bred by hand mating or inseminated with fresh semen used immediately were taking into account in th@beatio;

ORZ

QJ P/

Discussion

This report describes a cohort of naturally EAV

7TKH VLIQL,FDQW DQG UDSLG GHFU}

infected stallions immunized with an anti-GnRHlevels observed in our study group during the
YDFFLQH DQG PRQLWRUHG XQOGWHWIW WOk FRQWKWILIRIOAMHU @QWL *QE&
most stallions, we observed a decrease followed @jready been reported by other authors with the

an increase in plasmatic testosterone levels. At theéaccine Equity

-$1(77 HW DO

DV Zi

same time, in all stallions we observed adecrease®V ZLWK RWKHU DQWL *Q5+ YDFFLQ
the EAV viral load in their semen until undetectableHW D O
levels. Most stallions used in breeding produced&2/(1%5%$1'(5

foals during the following breeding season. These

%85*(5 HW DO

&/(0(17
785.675% HW DO

67:
HW DO
7KLV REV

results were obtained from a cohort of stallionds in agreement with the suppression of the cyclic
characterized by high heterogeneity with regardRYDULDQ DFWLYLW\ LQ PDUHV REVH
to location, breed, age and EAV status based omonths following vaccination with both Equity

the previous duration of virus excretion in theand Improvat

YDFFLQHV

semen. Therefore, this experimental group can bé/+$< HW DO
considered as being representative for the general
population of domesticated stallions in Europe.

Vet. arhiv 90 (6), 543-556, 2020
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,Q WKH SUHVHQW ¢(HOG VW Xi@acteW stdflioRsH BAY v@&aX tiéakd fro@ dadrier
GHFUHDVHG SODVPD WHVWRVWMDROZH RREQFH@QWUDWILRQ@VSRVW F
QJ P/ zZDV PRQWKY IURP P R&dheHOW was ndiRtai &I vddrated stallions were

SRVW YDFFLQDWLRQ )LIWHVWRKMWHGRQBWDXFRSGEOHPHQWHG

was variable among stallions and ranged from 4 ttm addition, it was not possible to establish a carrier
16 months or more, but is in broad agreement withtate in experimentally EAV infected geldings
the duration of 6 months of very low testosterone 0& &2//80 HW DO 7TKH QDWXUI
OHYHOV SUHYLRXVO\ REVHU Yd @atlolQgical chavgds @hQHe Reprddudtiveg/ tralots
WKUHH LQMHFW LRV 7RH\WT BIOWAf prepubertal and peripubertal colts associated
Other vaccines used in stallions proved not to beith EAV infection demonstrate the relationship
VR HVFLHQW DQG UHTXLUHG mBWdden \WM& Btaye WZrEpradQdiMe Fr&lét iRaukity

0$/0*5(1 HW DO &/(0(17DE®W DOVFHSWLELOLW\ +2/<2$. H

7TKHUHIRUH ™WadC¢tine (daX Lb¢/ \Using a GnRH antagonist in EVA carrier stallions

FRQVLGHUHG DV DQ HVFLHQWIRQWLZHHBNVYDRBEZQH HW DO
VWDOOLRQV ZKLFK LQGXFHV WHRSRUPEDQYY EEGADHDQHRHRMXVW
testosterone plasma levels during 4 months anW WDOOLRQV HYHQ WKRXJK VW
more. UHIJDLQHG WKHLU VKHGGLQJ VWDW

7KH PDMRULW\ Rl WKH VW D O @as&ibeq ¢he/ ¢leararsezah thewiys 2noa wiatlion
be EAV-free within 3 to 10 months post-vaccinationSix months after vaccination with the Impro¥ac
DQG DOO VWDOOLRQV ZHUH (wscing.Hejovnararsinong decreasuik plasmatic
%HIRUH RU DW WKH ¢ UVYthe Q MHIMW ROV HILWR IR H T X IRRFHQWUDWLR
YLUDO ORDG UDQWRG MURMRS\ p/%85*(5 HW DO 6LPLODUO\
of semen, which is a rather homogeneous resuffle decrease in plasma testosterone concentrations
7KHUHDIWHU WKH YLUDO “OoREFHJIERRULABVHG ARRRWKYV DIWHU WK
i FRS\ P/ WKH JHQHUBW UDP&®H EMY\WLEQJ WR PRQWKV RU |
FRS\ P/ LQ WKH ODVW VHPHQ B\DP s\O-H EHIRRIGWMVRHFUINPW H LQ Y
QHJDWLYH VDPSOH ,Q OLJKWPesi-vegenatiopy 1t anight e \nypeshesized priat
load lower than 191¢° FRS\ P/ Rl VHP HQWRXWRVAMYHURQH KDV WR EH UHGXF
FRQVLGHUHG LQ WKH PDMRU Uenndyee EAY ¢leasanc®y D SUHGLFWLYH
threshold value before total EAV clearance is In the present study, the semen of all vaccinated
reached. stallions (15 out of the 15 stallions monitored for

It is not yet fully understood how spontaneous PRQWKV EHFDPH ($9 QHIJDWLYH
clearance of EAV happens in intact stallions.YDFFLQDWLRQ LQ RI WKHP EHIR!
Monitoring EAV viral load and EAV clearance in EHWZHHQ DQG PRQWKYV LQF(
VHPHQ ZDV GHVFULEHG SUHYERWKoD BN KWW XD RFDBbQE LOQMHFEWIL
RU UHJXODU 57 3&5 %$/$685, ggnngtipe eppcluded that all these viral clearances
%\ DSSO\LQJ D TXDQWLWDWL Wefe p Sonseaupnek of utk GnREl yaggnat®yy as
report gives new information about the evolution ofPontaneous clearance may also have occurred at
EAV before clearance. This quantitative approac@ny time. The lack of a control group of mostly
of viral output in carrier stallions could possibly active breeding stallions with placebo treatment
be used to monitor natural clearance. However, i HSUHVHQWYV D PDMRU OLPLWDWL
intact stallions, it takes place in an intact genitaNonetheless, it has been reported that the percentage

tract in the presence of testosterone, which was néf spontaneous EAV clearance following natural
the case here. LQIHFWLRQ LQ D SRSXODWLRQ RI P

gDULHG IURP WR GHSHQGLQ.
7,021(< DQG 0&&2//80 I RC
RQVLGHUV WKLV DV WKH PD[LP:

Previous studies revealed that testosteron
plays an essential role in the establishment an
maintenance of the carrier-state in persistently EA

Vet. arhiv 90 (6), 543-556, 2020
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for spontaneous EAV clearance, then the value @b anti-GnRH vaccination could be estimated in our
100% (15 out of 15 stallions) observed in the presestudy cohort as being 31% (4 out of 13 stallions
study is encouraging. Nonetheless, our results needLWK GDWD EHIRUH RU DW PRQWK\
WR EH FRQ¢{¢UPHG LQ D FRQWURBOUHKBVEHIQWN QHEDWW X ERQFHUQ IRU

,Q JUDQFH IURP W R vaQainationRmvalyablg breesing-stallions, but was
Rl :DUPEORRG VWDOOLRQV zD3accepier byghg\omnersiof EAbshgdding stallions
QDWXUDO VHUYLFH DQG D I WHOUr studyy eomparesicio| sgryieab ¢agimsign. @ Q
with fresh semen used immediately after collectonf XOOLQJ 7R FRXQWHUDFW WKLV X
GDWD RQ VWDOOLRQV S HEoNg ) GnRHopuserelinvasgdministered daily
YDFFLQDWLRQ DOO EUHHGLQJWRD o BRRIKY ER KRV HHW E Hy k& Q Q
produced foals with a low to normal foaling rate, an®f the breeding season in those 4 stallions. Three
presented normal testosterone levels. One year affg@llions subsequently presented daily increasing
DQWL *Q5+ YDFFLQDWLRQ W zRtesmatig H testosterong g, . concentratiops _ - sand
Rl VWDOOLRQV FRXOG EH LG prgduced foals\VAIDAMENT; etcah ., - | . T&HW
WHVWRVWHURQH OHYHO WK Hfactigiyes ug an indication jn faveur okthepang-p
WHVWRVWHURQH FRQFHQW U Dlegting innunecasiatian hypathssis, since GnRH
P/ DQG DEOH WR EUHHG DQG MK®E OHPHOMIPUIMMR HEBVWKHOGRP Hyv
second group of stallions presenting low plasma¥ XEIHUWL @MW DQ HIRQVOH 7287
WHVWRVWHURQH FRQFHQW U D W D&igV follow-up,Qthe Peharact@ristiek bf the
JUVW JURXS VWDOOLRQ % ZIWHIRR WMWK B @R AMNWWIHRD R L QN KUHD WBIM R U
DIWHU WKH UVW EUHHGLQJ 2\HHUHV R FXRHUWWIBGEFERQLIRVUIHRQ@ QG RY
Q PDUHYV UHDFKHG D afieD @atdndtiahD avadtuaRdn of the number of
in the next breeding season (n = 44 mares). Stallion SHUPDWR]RD SHU HMDFXODWH W
IURP WKH ¢UVW JURXS VHH P Hi@orpgh&logy, ddDnie@suvéikdht of WdhiaWat giz&dy
normal fertile breeding stallions after vaccination.echography. Since these analyses were performed in
However, regarding the second group of stalionsg HOG ODERUDWRULHYVY WKH UHVXOW:!
the risk of long-lasting reduced testosterondiere. However, the stallions often presented a
VHFUHWLRQ DIWHU *Q5+ YDF Flrand decrea@e ZnDtlle Ry LOP sp&matozoa,
Indeed, one to two years after vaccination withan increase in the number of detached heads, a
the Equity™ or Improvaé" vaccines, the rate reduction in testicular size, and a decreased libido.
of non-recovery of reproductive function hasThis was observed in both populations (see above)
EHHQ HVWLPDWHG WR EH WA monthsQaftét Wdaén@tioR QnVth® Qo@ulation

LQ PDUHV ,0%2'(1 HW DO of s&Hlidn's Hith BrO increase in testosterone
(/+$< HW DO -$1(77 HWREOFHQWUDWLRQV DERYH QJ P/
6&+8/0%$1 HW DO 6 RPH \spéenat@roaRd@pd/ testiguldy Kike rose two months

VHFRQG JURXS PD\ DOVR KD aftdar tdHikt@ash. urHe=3shddale B events was in
a spontaneous alteration of their reproductivegreement with those observed by JANETT et al.,
capacity,ie E\ LGLRSDWKLF VXEIHUWL®ROMRZQQHIUWDBEBEMWIDWLRQ ZLW
observed in aged stallions. Scientists assume thtDFFLQH ,QGHHG VXFK PRGL¢FDWI
at the beginning of this condition, there is an initiafunction are usually observed after any temporary
decline in important testicular factors necessary fo QVXOW WR VSHUPDWRJHQHVLV -2+

LOQOWHUDFWLRQV EHWZHHQ 6HUWRQPHEAGC RKWP GTH@RYWWMH\BEWDLQH
cell dysfunction, along with reduced testosteroney W DO OLR QV DQG ZLWK LUUHJIXODU
secretion are observed only when the condition ig QWHUSUHWHG ZLWK FDXWLRQ DQG
VHYHUH 526(5 2Q WKH W kéhiollKdPdesignel st@ifR to evaluate viral

stallions in the second group represented such earance rate, as well as the risk of long lasting

case, the risk of long-lasting immunocastration dugnmunocastration after this type of immunization.
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Conclusion &3$5' & 7 5%= 5 [(+(,*(7 * 6,%(57
. *Q5) ,PPXQL]DWLRQ LQ ODUHV RYDULDC(
In most stallions that were naturally EAV (o cycling, and fertility. In: The Annual Convention of the

infected and then immunized with an anti-GnRH $$(3 2UODQGR )/ SS
vaccine, a decrease was observed in plasmati%$/522 6163;,;23; 10 3) 'é‘1$, . Zse 26 -$6% )é(,868<?+ 3$
. < + , s . + .

testosterone levels at month 1-6_, Ia§t|ng 4 m_onths 7.021(< 5 ) &22. 8 % 5 %$/$685,<%
or more, as well as a decrease in viral load inthe '‘RZQUHJIJXODWLRQ RI OLFUR51$ HFD PLU
semen until undetectable levels at months 3-10. At H[RVRPHV DQG HQKDQFHG H[SUHVVLRQ

_ i ; ; stallion reproductive tract are associated with long-term
months _9 10, most stallions showeq an increasing SHUVLVWHOFH RI HTXLOH DUWHULWLVY Y1
plasmatic testosterone concentration again, but ., 9
others stil! had very low levels un'FiI months 13-.14.&/(0(17 ) 0 9,80(17 3 '$(/6 ) 9$1
Most stallions produced foals during the following  '(5 o((5 - / /$55< % &2/(1%5%$1'(5 -
EUHHGLQJ VHDVRQ EXW WERHERPWKHUVPZHARADYWRWWLRQ LQ V
XVDEOH IRU UHSURGXFWLYH GH: ¥FIHERWRBIG@H VIR P REoEHKDYLRXU

SRVLWLYLW\ $00 VWDOOLRQVYs5uQPOO) KDG ($§ QHIDWLYH o 4

VHPHQ DW PRQWK 7KHVH HMYX70WH= Qe HG25WeR EH)2178,1( &

FRQ¢UPHG LQ D FRQWUROOHG GHYWHIHHG YW XK6E(\L EWLPXODWLI
. WHVWRVWHURQH SURGXFWLRQ E\ 306* L

&RQALFW RI LQWHUHVWYV PDOH HuHFW RI EUHHG DQG DJH DQG

1RQH RI WKH DXWKRUV RI WKLV DUWLF@-UR\:L\QJJF%LQD@RWDEDRJLP@@GVWQUO) ER

relationship with other people or organisations that could SHSURG 6
LODSSURSULDWHO\ LQAXHQFH RU ELDV' ®WKH FRQWHQW RI WKLV VWXG\

211 5 5 1$33(1%(5*(5 - 7 %5<$1
$FNQRZOHGJHPHQWYV ( $Q RX(\NEUHDI\E RI( DI(ERUWLRQ FD X\
‘H DUH JUDWHIXO WR DOO WKH PDQDJHUNVUMHI VWDV RLWKWH RWRYXQHDOPIHW QG
to all the veterinary practitioners who participated in this study.(/+ $< 0 $ 1(:%2/' $ %5,7721 3 785/(<
‘H WKDQN (OLVDEHWK %OHVERLV IRU UHYZLBZLIRQJ-WKEN(PDQXVFBXSWUHVVLRQ
7KLV ZRUN UHFHLYHG ¢QDQFLDO RU P D#haviowa @ny xiysdaogivel besrus #n )tBe ‘mare by
JUHQFK ,QVWLWXWH IRU +RUVH DQG 5IY®IFG I Q DWKUR & ROVHROW+3QptH DEHXVW  9HW
GX &DOYDGRV’" )UDQFH WKH +LSSROLD,)RXQGIMVLRQ )UDQFH pPQG
the National Stud of Avenches from Agroscope (Switzerland).)257,(5 * 0 9,'$0(17 ) '(&5%$(1( % )(55<

3 ) '$(/6 7KH HUHFW RI *Q5+ DQW

References testosterone secretion, spermatogenesisandviralexcretionin
%$/$685,<$ 3 % & 0 /(87 (1(**(5 _(9$%YLUXV H[FUHWLQJ VWDOOLRQV 7KHU|

7232/ : + 0&&2//80 3 - 7,021(< 12- v [

0$&/$&+/$1 '"HWHFWLRQ RI HT2XLQH<DUWPRSLALY' * &22. 6 - &2/(0$:
virus by real-time TagMan reverse transcripton-PCR - 1 0$&/(2' . & &+(1 3 - 7,021(< 8
DVVD\ - 9LURO OHWKRGV %%$/$685,<$ *HQRPH ZLGH DVVRFLD
o v DPR_QJ IRXU K_RUVH EUHHGY LGHQWL¢HYV
’ associated with in vitro &' 7 FHOO VXVFHSWL

%$/$685,<$ 8 % 5 0 &$5266,12 3 - GHZIYWDQFH WR HTXLQH DUWHULWLV Y
(TXLQH YLUDO DUWHULWLYV $ UHVSLUDWRU\ DQG UHSURGXFWLYH

GLVHDVH RI VLIQL,{FDQW HFRQRPLF LPSRUWDQFH WR WKH HTXLQH

LQGXVWU\ (TXLQH 9HW (GXF 52 < < ( %$.(< 3 - 7.021(< . 0 6+8&.

‘2, HYH % 5 %$/$685,<$ (YLiG Wi@oFH WKDW
%85*(5 ' ) -$1(77 , ,0%2'(1 6 =,(lsuseeptibility of CD3(+) T lymphocytes to equine arteritis

3 7,021(< 5 7+81 7JUHDWPHQW YRIUK® HAMFIMLRQ UHAHFWV JHQHWLF S

arteritis Virus_shedding stallion by immunization against infected stallions to become carriers of the virus. J. Virol.
GnRH. In: The 18 International Congress on Animal

5HSURGXFWLRQ 3RUWR 6HJXUR %UDBRLO S -9,
%85*(5 ' ) -$1(77 0 9,'$0(17 5 678YWE.,* : % 625'</ @ 1,=$16., 0 ./,02:,&=
)257,(5 , ,0%2'(1 5 7+81 ,PPXQL]DWBREOLFDWLRQ RI (TXL3XUH WR LPS

DIJDLQVW *Q5+ LQ DGXOW VWDOOLGaiy andyilsFegrine Rriritiy Mifpisy gecontamination.
characteristics, behaviour and shedding of equine arteritis OHG\F\QD :HW

YLUXV $QLP 5HSURG 6FL +2/<2%. * 5 5 & *,/(6 : + 0&&2//80 7 9
o M DQLUHSURVFL [,77/1( 3 - 7,021(< D 3DWKRORJLFD
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associated with equine arteritis virus infection of the 6 3521267 $ 9%$%5(7 (PHUJHQFH RI ¢
reproductive tract in prepubertal and peripubertal colts. J. equine arteritis virus (EAV) variants during persistent

&RPS 3DWKRO LQIHFWLRQ LQ WKH VWDOOLRQ RULJLQ R
‘2, 6 outbreak was linked to an EAV strain presentin the semen of a

+2/<2%. * 5 7 9 [,77/( : + 0&&2//80SHVLVWHQWO\ LQIHFWHG FDUULHU VWDOO|
- 7,021(< E 5HODWLRQVKLS EHWZHHQ RWMWWHWRBI
puberty and establishment of persistent infection With0’6 &=%. ) 6 3521267 $ 9%$%5(7 (TXL:

equine arteritis virus in the experimentally infected colt. viral arteritis - from molecular e
pidemiology to emergence
-RXUQDO RI &RPSDUDWLYH 3DWKRORY \| SDWKRJHQLF YDULDQWY 9LURORJLH

Ot;/(Jzi'(l )6 $1(77 ' %85*(5 0 $ & vy
+$66,* 5 7+81 . QAXHQFH RI L@P%Cff%dwm 6+8&. = /8 < < *2 - =+§1*
against GNRH on reproductive cyclicity and estrous 9$%5(7 6 3521267 * )257,(5 3
EHKDYLRU LQ WKH PDUH 7KHULRJHQROT—?9\21(< 8 % %$/$685,<$ (YDOXDW
2, M WKHULRIHQROR (s and three rea-ine reverse transcription-PCR reagent
-$1(77 ) 5 67803 ' %85*(5 5 7+81

systems in two TagMan assays for equine arteritis virus

Suppression of testicular function and sexual behavior by detection in semen. J. Clin. Microbiol. 49, 3694-3696.

vaccination against GnRH (Equity) in the adult stallion.

$QLP 5HSURG 6FL ‘2, MFP

"2, M DQLUHSURVFL 0255(// - O 5 0 *(5%*+7< (UHFWLYF
-2+1621 | 7 | %/$1&+$59%$51(5 : / removal of equine arteritis virus from stallion semen.

6&587&+), (/' YDFWRUV DUHFWLQJ UG RHWHIM OHVLYV

LQ WKH VWDOOLRQ 7KHULRJHQRORJ\ '2,

‘2, \ [ 0255(// - 0 3 - 7,021(< & ./(,1 . 6+8%&.
[,77/1( 7 9 * 5 +2/<2%$. : + 0&&2//80 -3 &%$0326 0 752('6621 6LQJOH OD\

7,021(< 2XWSXW RI HTXLQH DU ¥emrifugMidnVredlds Xeuind) &teritis virus titre in the

persistently infected stallions is testosterone dependant. VHPHQ RI VKHGGLQJ VWDOOLRQV 5HSURG
In: The @& International Conference on Equine Infectious

'LVHDVHV &DPEULGJH SS - UeD
/8 = $ - %5$16&80 . 0 6+88&. ,
a3t & ws) J$(6§> 6_ Q) 3 - 7, 021(< .+ 08&&2//80

&RPSDULVRQ RI WZR UHDO WLP SHERTER dniseien g ¢ PRI Gk  stalions

polymerase chain reaction assays for the detection of perS|stentIy infected witl eq ine arteritis virus The 5
Equine arteritis virus nucleic acid in equine semen and International Conference on Equine Infectious Diseases,

WLVVXH FXOWXUH AXLG - 9HW 'LDJ(éH[lQE{JH"(/'%\Q SS
2, 5%(6,'( - , 6HDVRQDO FKDQJHV LQ WK}
0$/0*5(1 / 2 $1'5(6(1 $ 0 '$/,1 of estrogens and testosterone in the plasma of the stallion.

(UHFW RI *Q5+ LPPXQLVDWLRQ RQ KRYPRQDPH HRGHBFLVH[XDO

behaviour, semen quality and testicular morphology in  '2,

PDWXUH VWDOOLRQV (TXLQH 9HW 526(5 - ) (QGRFULQH EDVLV IRU WHVW

‘2, WKH VWDOOLRQ 7KHULRJHQRORJ\
0&&2//80 : + 7 9 [,77/( 3 - 7,021(<'H

6:(5&=(. 5HVLVWDQFH RI FDV\@'éJ PWHG gDOH é(RLJé/I—_]_Y(S 6HDVRQDO Hu

to attempted establishment of the carrier state with equine seminal quality, plasma hormone concentrations, and

DUWHULWLV YLUXV - &RPS 3DWKRO.55, | QGXFHG /+ UHVSRQVH LQ IHUWLOF
2, v VWDOOLRQV - $QGURO
0&&2//80 : + 7 : 6:(5&=(. EWXBLHY o 388 & 63%$7,1, ' 3$1=%1, $ |

of an epizootic of equine viral arteritis in racehorses. J.

(TXLQH OHG 6XU.J 1$,1( ) &$0,//2 5HSURGXFWLYH SDUDT

dp Fey MDFNV XQGHUJRLQJ SXEHUW\ $QLP 5

0&&2//80 o+ 3 - 7,021(< - - :

3 / +$%%$&.(5 8 % 5 %$/$685,<$

0$&/$&+/%1 JHDWXUHV RI DQ R2XWEUHDM RQLUHSURVFL

equine viral arteritis on a breeding farm associated with6 &+8/0%1 0 / $ ( %27+$ 6 % 08(1l6&+(5 &
abortion and fatal interstitial pneumonia in neonatal foals. $11$1'$/( $ - *87+5,( + - %(576&+,1*(5
In: The eight International Conference on Equine Infectious 5HYHUVLELOLW\ RI WKH HuHFWV RI *
Diseases, Dubai, United Arab Emirates, pp. 559-560. used to suppress reproductive function in mares. Equine
0,6=&=%. ) [/ /(*5%1' 8 % 5 %$/$685 MetJ .95, 111-113.

)(55< $%,7%2/ - =+$1* $ +$16 * )25Z,(5 M [

555



6,(0( + 7 &25'(6 ( ./8* + 2 +20U(< 3 - .+ 0&&2//80 (TXLQH Y
S5HODWLRQVKLS EHWZHHQ VH |[XRditisK RithBrReQdrbvterixatibR LoQ theD carrier state in

characteristics and fertility in stallions. Anim. Reprod. Sci. VWDOOLRQV - 5HSURG )HUWLO 6XSSO
7,021(< 3 - : + 0&&2//80 7 : 0853+< §
61,-'(5 ( - - - 0(8/(1%(5* 7KH PROMABX®DU * : //$5" * ' &$56:(//
ELRORJ\ RI DUWHULYLUXVHV - *HQ ThelWd&r@r state in equine arteritis virus infection in the
"2, VWDOOLRQ ZLWK VSHFL¢{¢F HPSKDVLV RC(C
67287 7 $ ( ORGXODWLQJ UHSURGEXEWWYOCRNMREYYWRQ - SHSURG )HUW
VWDOOLRQV $ UHYLHZ $QLP S5HSURG2BRKL 3 - : + 0&&2//80 $ : 52%(576
"2, M DQLUHSURVFL : 0853+< g .'HPtR.?'V\.NU'Dthl._R'chR| W KH
o o ed equine arteritis virus infection in the
67287 7 $ ( % &2/(1%5$1'(5 WE@’(‘{W’S 5HV 9HW 6FL

reproductive activity in horses using GnRH vaccines,

DQWDJRQLVWY RU DJRQLVWYV $QLP 5ASURG 6Y¥L

2. M DQLUHSURVFL 78.(< - %R[ DQG :KLVNHU 30RWYV (
74203621 ' / -5 5 | 67 *(25%( / 6 § IQO\VLV $GGLVRQ :HVOH\ 5HDGLQJ 0%

*$5=% -5 3DWWHUQV RI VHFU&HWERTP Ri @XV\)HLQ%%Q§5 0((5 - .1%$%$3 3

hormone, follicle stimulating hormone and testosterone in  5277,(5 % &2/(1%5%$1'(5 5

stallions during the summer and winter. J. Anim. Sci. 60, + 0(/2(1 (UHFWV RI *Q5+ LPPXQL]C
VH[XDOO\ PDWXUH SRQ\ VWDOOLRQV $

DO M DV [

7,021(< 3 - (TXLQH YLUDO DUWH2U LWLV b B@\';‘HH§HRFY|FL
HPHUJLQJ VLIJQL:{FDQFH" (TXLQH 9H9W 0 % )(55< Fo1s,1( 1,000 )
5 M WE [ , ' %85%(5 & %5,$17 & '(&2857

, 'DLO\ LQMHFWLRQ RI D
7,021(< 3 - -+ 0&&2//80 (TXL H %ﬁ‘ reproduction in long-term castrated
DUWHULWLV 9HW &OLQ 1RUWK $P ?’W(DQD Q Qé' VLOJ DOWL *Q5+ LPPXQL]D
‘2, v OD UHFKHUFKH pTXLQH /H 3LQ DX +DUD\V
Ss

S5HFHLYHG $XIXVW
$FFHSWHG 0D\

MISZCZAK, F., D. BURGER, B. FERRY, L. LEGRAND, G. FORTIER, A-L. LAINE, A. VABRET, S.
PRONOST, M. VIDAMENT $QWL *Q5+ FLMHSOMHQMH SDVWXKD NRML VMHPHQR
DUWHULWLVD NRQMD WHUHQVNR LVWUDALYDQMH 9HW DUKLY

6$4(7$.

3DVWXVL VX SULURGQL UH]JHUYRDU X]JURPQLND YLUXVQRJ DUWHULWLYV
L SRWHQFLMDOQL L]YRU SRMDYH EROHVWL 6WDWXV SUHQRVLWHOMD M
,]JOXpLYDQMH WHVWRVWHURQD PRJOR EL VH VPDQMLWL DQWL *Q5+ FLM|
SDVWXKD NRML VX L]JOXpLYDOL ($9 X VMHPMCWH MH X" QHSUDYC®Q LPX W
WHUHQVNLP XYMHWLPD SUDUHQD NROLpPLQD YLUXVD X VMHPHQX L NRQ
SUHPD PMHVHFLPD 0 SRVOLMH SUYRJ FLMHSOMHQMD .RQFHQWUDFLMD
SRVOLMH WUL PMHVHFD 3RVOLMH SHW PMHVHFL NROLpPLQD YLUXVD VPI
3 -HGDQ MH SDVWXK XJLQXR PMHVHFL QDNRQ SUYRJ FLMHSOMH
SUHVWDOR MH L]JOXpPLYDWL YLUXV X VMHPHQX 2G SHWRJ GR GHVHWRJ P
X SOD]PL QJ P/ D QMLK &HVWHUR SRND]DOR MH WUDMQR QLVNX NRC
RG NRMLK VH RpPHNLYDR RSRUDYDN UHSURGXNWLYQH DNWLYQRVWL X V
($9 L GDOR 8GULMHEH D QLMH ELOR ]D UDVSORG ]JERJ UHSURGXNWL
VX SDVWXVL ELOL QHJDWLYQL QD ($9 SRVOLMH PMHVHFD V WLP GD N
UH]XOWDWL SRND]XMX GD EL DQWL *Q5+ FLMHSOMHQMH PRJOR SRPRiL
UHSURGXNWLYQX VSRVREQRVW YHULQH QMLK RVLP &WR MH X QHNLK VF

.OMXpPQHSDWWXK YLUXVQL DUWHULWLY NRQMD DQWL *Q5+ LPXQL]DFI
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