NON-INSTRUMENTED IMMUNOASSAY FIELD TESTS FOR
PREGNANCY DETECTION IN FREE-ROAMING
FERAL HORSES
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Abwtracd.  We evaluated 2 rapld nom-instremeted fokd fesas T prognaoncy oo feral heoes ( Equus cabaliug)
beraiss previos echrdgues required soabistieated snd s pemsive st rpmsatation that Bmited thesr usefalness
tu Beld ressarchers The messursmient of urinary cslinen sanjugeie (F0] by an efizymie Immundasshy ond
based cn phservoble color chanees wos L0 accsmate when campaned with metromeatsd spectrogbato-
mirically measured bests for E,C A neninstrumented Sdipstiek™ anecme in IISERARAY ;I'-:nr eiquine charionio
ﬁﬂ-tlIJ.ﬂ'lJ\flp.ID-"k.E e molecales was B35 aconrate Bnodiagnising mare prepgcnise when coimparsd with
e resudis of te mnstrunented tes boe BEG The decoesss inacedcacy using e in-instromenied OO et
resicliea] Fromy ot r,mrl,-:\-d ab A0-140 dovs when 00 wos mesnigalde wlonss A4 elivatiors . wers
migasirable altey dae A% ol 4 we’s poginaney. Oor senibte indicate thiat 1t {5 possible. to detect pregnanc,
o tree-rcaming hocses undes fleld sondities sl withoul imstnopented asavs, sech field fests provide

apportanitizs to stady tectndity. and fetal o in g vasiely of Des-ramming anirmils
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The abdlity o diagness prechaney remolely
in tree-roamdng wildlite provides Use leld re-
search binlogist with methods lor stedviog Le-
cundity and fetal loss without the stressors ansd
ety al mptare and irmmehilization Mecently,
pregnoney in ancdaphared feral horses has been
diggnossd by meuns of wrinary estrons canpy
gatos (EC), urindey sian-specific immunnreac-
bl pregnaiediold-glucronide (TPACH, and fe
cal tolal estrugens (Kickpatrick et al 1885
19900, 8,6; Draeks ot al. 1980 Urinacy and fecal
anabysisof sterodds o thidr pretabolibes also bave
beer used m diagnase prograncy sacceslully in
Feee-ranming Narth American bison [Besan i
o), cariban { Rangifer teranidus !, aud mouskos-
e L Cmdos moscharus ) | Desaulpders et gl 138G,
Semier ot ul, 19490, Kirkpotrick o al 150100

The: dingnastic methnds wsed fo date for preg-
Iwa iy determination in 'Fmr-'nmp;lng ardmials
bave s ploved radioimonmnassay (KA aren
e imounosssay (ELAL both of which re-
aquire sophistbeated aid expensive Dsleatse -
tutinn when used as precise guantitalive dsays
Ihesse mssthreds alea reguire the presesvation of
sanples in the Geld and their transpest Lo the
L-.Lll.lru|.1:q.r'_p' THipsse requirements limit the s
Cialsiens oof E.rw.l:-nﬁ'h_,' deseribed romiate [reE-
piaey Lesting for wilddife rescarchers

The meanireemest of urinary .00 6z 4 test for
preghancy - piares 3 highly aeoarate (Fvans
ot &l P984, Kasmon el al 1884 l':l'rl:pﬂ-rFin:!l: rt

Lk

al 199081, Ak pregnanoy proceeds (nthe mae,
serwmn estrone concemitrations inceease (Cox 1975
annd estroneis conjugated o both the soltare oo
glacuronide [orms thist are primartly exereted
in thieveine, Tlis particular metalaelic pathway
forms the badis [or determinite pregnancy in
frec-ranEing mare

Althengh equing chorlonie gonadotrapin
el apnarently s Bl detected G the serom
of pregrant domeste mares Between dave 37
wnd 42 (inther THTH A was thosght tha e,
e, w0 e Tilosd wous excreted inkn the drine
Heawewer, Foser anc Lsfsteds (198080 Ti‘ﬂl’".'l'il'_ﬁ'
dletnomalpabied lal eC0 can e deterted §n the
urbne of dovestic mares by B1A and hy o simple
dipatick ooévme ETEPTRETCLTES during the Hest
trimaoshor of pregraooy

The recomt adaptation of a guantitative Bl
that requites the wee of spectrophutometsic
measirements |1 ﬂ.;lt-'_c ot al 15971 -;_-.ppt-a_;&d [ 1%
bame ilvelf fen fimld .:ppl'imhnn of PREENALCY tliz-
lecliom in free-mnging mares. Smilarhe, the
sleiplicity: anid wass of execution ot the =00
dipstick s#nsyoee imomanoassay tes wlo ap-
preariad wellsuited For Beld application. [erein,
wigviduabe the wseluliees: of Geld tests reguir
g o apectieplitomednic pieasaremeniks inde
becting uripary B O aold et2 psd lenoes pra-
nancy in uncapinred feral hodses

Thie stnddy was suppocted by NEF Research
Cxppnrtenity Award TNS-87 B0 and M aiional
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thonal Insiitute [ Envireamental Healih
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(PA2ESO4GEED. The anthors thank G 1. Munze
far ber peeellent technieal assistances,

METHODS AND MATERIALS
Sample Collaction

We rested B3 herses thut inhahited Assatesgne
Islund Matiomal Seashore h-1.e|.rg,r|n nr|: and [hin
cobengne Matiano] Wildlife Befuge, Virginio for
presmancy during Augost- Oetnber 1568, M
were idenlifisd by wnigue markings wond were
obaerved ot SU-10 e Lospsediabiely alter -
Lurbtion, usbioe was exlacted wond collected e
described by Kirkpaleick el sl {1988, We as-
pdrated] wiioe directly from pools o thegroand,
or placed wet sad e oa gaee b and hand-
ceplrifuged &b insgde o plastie bag The uelne
Ll collectzd Wy e bitlean ol e plastle bag
then was poursd off nbo & eollection vial, We
also guickly collected samples from shallow pools
of ‘marsh water hefore the uring fnam disup-
peeared. Suanples were immediciely onlecred
Lo plaslic vials il pliced on e, Previous ex-
petdente wilh gquanlilafve wasays adicabed thal
a wide mnge of lemperature Ductaations over
the course of & day would nol intetfere witl the
accuragy ol the EC asay (], F. Kirkgateick;
unprhd datal,

Zample Preparation

W prepated Whatman Mo, | Blter papar
disks | T.0mm dinm  with a PTT mumich priar
tir feeldseork (Easley et al 1891, Thres tood disks
wete placedt Inoeuch orine sample immedingely
after collecrion, wheres they remained far' 1 in
several hiones. They were removed with foresps
af the end of ench duy, und wirdried an @ non-
wbaorbent susluce Tl remaining urioe seoples
were gorad Frogen al —2 C wilth oo presarva-
Lives, Weculletted all samples in lale August or
carly October, which corvesponded to- the fist
telmster of pregaancy, We tested all samiples
for pregnancy on Assateague Tdand by the 2
fleld methods, and later by means of an instrs-
roented azsav for BC in s laberatéry in Billings,
Mamtana

Estrara Conjugate Mon-instrumanted:
Enzyresa Immunaassay (E.C)

Wi med Bl eeinalrurnented Geld tesl Lo
EC despriboed Loy Lusley el ol [18991) and pre-
pared it foo v i e Beld by coaliog bules,

Frrro Mnromasicr Tess » Birkpatriok of al. LEa

prepariog daindards, ad prokagiog bulles: The
only ipstruroents reguieed in the feld were [op-
copsang o T00- to LO00-il micropipet The
eatrane: eonjugate—hoese radish perosidase com-
puggate (ECCFTP)L LG, and 2 2 adinng-his (8-
r'.ﬂ'u:.-'H;-c:n:':-Thlm:l'n]-ﬁ-mﬂfnn‘in n.r':ﬂ:: VARTE] re-
uziresd refrigeration and had o shelf life of wp
ko 1 yeud, Besolbs werse sbtained the same day
ws the orite oollection. Before fiedd besting,
L NG Maxisurp star tuhes (So, dT0G1R) wers
orbed weth SO ol of o 121,500 dilulion of wnls-
ealrone cunjugabe antibcidy B553 (Duels et ul
L1801 Lisoa |_.|H. 0.6 carbopate balfer (L09 2
P, 0w -0 0 o MaHC Y 1 L dHLO and were
incubated ovornight at B C Tubes wore emptied
sl washed 5 tines with 65wl of o LL0D -
Jution of TWEER-20 (Simmea Biochemicals. 5L
Teomids, B, bappaed div, and stoeed telrigerabed
untl bses At the tme of assay, wo drogped 2
filber papeer disks dabo each babe-aied added S04
phoob s LS00 dilution ol EC-HBFP conjugale
diluted in 001 M, pH 7.0 carhonate ETA buffer)
e erh b, Treparation of the T C-1TRT eom-
nagate fues been deseribed by Moo and Lasley
o 1Es) gt ackditiomn] bubees were wsend toogen-
enisle s standard curve, Duplivale (ubes ased for
the stapdurd cusve peceived 100 gl ol esizpns
sulfate (B8] [Sigma Biochetsical] and 500 gl of
EC-HEP. Standards wipa &qu.-:-.-ajlmll Lo 4,
100, and 1,000 |:|g.".l.'|'|J anc were prepaned o
distillzd water beforo fleldwork, We chose the
irip stamednrid, 100 ng/ml, breanse thas oom-
cantration  distinguisher pregnont from none
gt neares [Kirkpatrick et ol 19800 1 Sem-
ples were pwithed gently Ly bund, incubated s
FOOaLL lem[.h:'mlull:'lu: 3 Tacnars; uutplil:r]:. washed
O Lhozes witldis mlol TWEEN-20% and lupged
ey, Each tube then teceived 300 gl of sulstruke
thvom i gteck selotion of 4 ml 305 M HAY, and
1E5 wd 40wk ABTS], Afler o maxiguong in-
cubation of | hour ab room teroperabore, we
compared colov changes i6 s mple tibes to color
changes in the #andard curve fobes, Samplas
that were: as Hght or thh:Jr in aolor than the
148 ng/ ml s indicated a pregnancy

Equine Chorionic Gonadaotropin
Assay (eC0)

We emplaved o dipstick enzyme-tinked im
rnumospeeific usmay (hMare Cheek®; MAH lie.,
Blowintain View, UaliE) to neessuce a aciery
pguioe charionio ganadoteeginslike (@0G-Like)
nsnlecubs (Roser and Lolsledl 1058 presanl i
muare urine. Each kil contaived o vial of asaoy
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bnatter, an anti-eCG ceated plastic tobe, 8 plashc
dropper, and noplastic dipsdek ecated with and-
bevine LIT antthedy and substrate, Assay bhoffer
wiis added ta the tuhe containing a lvaphilized
momaclnmn] pntibody, ermjngated to alkaline
phinsphatnse, apainst the alpha schionit of o
teinizing harmone (750, cLH) The anti-cTH-
alpha antibody cros-reacts with the eCG-lke
miclesule, Three diops of raw urine were added
b the tube aned mised geolly by hueod. IO
ia present, I will biod o the anti-e LH-slpha
antibaody dn the tube, The plagtic dipstick coleal
swilha monoclooal antibody against bovine LHE
1GLER, biela-LH) was p]u.chnt ireach Labe e
coved vigosewaly wpoaod dowa [or §oosioule
Tlee 31887 antilsody luas besn sdumni b ocmoss-
pevak with serum eU200 (vlattec ot ol 194GT anxd
urinary el (foser and Lofsteds 179581 cunsing
a saneaich™ of the ¢« LH-alkaline phreaphitos
=00 hervine LA oncthe dipstiek, The dipstick
was left in the tohe for 1 haor, after sehich 6t
was revnreer and rinsed gontly in onld tap water
for -0 seemds. The |.'|"|'|'|.:ri4:h: then was '|'||:.n-.r]
in a tubecemtaining the substrate bromo-chlem
indolyl phosphate for 15 mimates and rinsed in
tap water for o sccond tme. A blue oofor re-
aulted i the presence of the alkaline phospha-
s ponl, regardiess ol folensily, was an bodicator
of e presence of eCG-like molerule and in-
dicaled praguaney,

Instruamanted E.G Enzyme Immunoassay far
Pregnancy Confemation

W conlirmed presnancy with the inso-
meeibled guanttative EIA of urinary T80 de
seribed by Shideler et al. (18207 and validated
its the horse by Kickpatrick el ol [1990c, 10915,
Llig2a ], The EC coopventralion: were ideaed
to creatinine (U] by aceounl Tor dilferences in
urine mnesnkrotion. e 1.'|.l|.1|.pa.|:l:ld Lkuer pesuilia
olitwined froom s bighly accucale guantiiatbve
wssay witls those resabls oblained with the mon
instrumented seoi-guantilalive fisld e Ap-
proxirmate birth dutes- for fowls were coltected
with the aid of Mational Pask personnel during
the spring months of T80, wed each mare was
loeated again during Juwoe TR0 o Jelesosioe I
& ‘Fns-l was presenl.

RESULTS

Do e Dasgie of the Instrumented B aesay,
wedebormined that 43 maTes were ok pregaunil
arml B4 were pregmans. Non-pregniont mires bad

bR Banage. ST P98

B conceolzations thal raoged Trom O o 4 56
pg s e =014, 5E = 0003 Pregisant ovares
Lt E,C conceitlialicns ial moged oo 102
bo 148 wpsmpe Cr (= 743, SE = 1411 Nang
ol the 42 mates with urinare E C concentrations
el =10 wefimg Cr liad foals with them doring
Lhe lollowiog: sunines, Twenty-one of the 23
puscres with ucinory EGG concenleations = 1.0 ug/
g o b Foals weiths thenoe duaring the lollowlog
ILILTEE.

Ciodor chiages in Lhe stoodand curve Lubses o
e oas-instrurnented B O Geld Lest sanped from
u durk preen foc O ng ESfol b abovest olea
fiar the 1O o dmll A coler repradudcion of
e cealer i.'i'm.ragm‘ f-z:"r the standard coroe asnd
for 5 representaotion progreend oed for 5 rep-
reseRtative pongmegnand mares il fe for
ipardea upor request, | The agreement betwesen
the resabts af the dnstromented B2 LA aod the
non-isstromented EC feld tess was perfect,

ThooTG dl'p.;l;;-u;'lr IR revealed 1B e tRHE
cies, all among the 2% with wrinary B0 con
et gt iomns 55,0 p.g..-'mg Gk, and failedt b detect
4 pregnancics, All 4 of the pregnancies missed
by the oG dipetdck test resulted in Foals betore
10 Bay of Lhi subsequont spring, whereas all
ulher pregrancies detocted be the eC0 test e
sulted in Foaks boro after 17 Jone (A4 coler
produation Hisfrating representate semples
of digelicks from pregrent end nomepregrant
miares will be forwarded upon request].

DISCUSSION
Estrone Conjugate (E,C) Immunoassay

The olear differences between wriory .0
concemtratioes in the presgmant and nonepeeg
nant Mares perimit the use nf mlhjmt:'.-'r.. THHI-
fuantitative colorimetric test hased nn the ad-
mptaton of an E 2 ELA. Astmiming na pregnanoey
lasses, bhe npplication of this test exhibibed sea-
shtlvity amad speaificsty of 9% The Liglest E G
eoncentrAknns in neme pregnant mares oever #u-
ceeded the lowest concentrutions in pregoand
mares, The 2 mures thal beabed poaitive for prog-
nancy, bis e nat b foabs ol their aldes the
[ﬂlq::-wjng ANEMMICT, LY have bt febal oo
during the winter or necnatal losses, Felal heses
have been reported 1o be as high as 46.5% among
2yvuar-ald feral orares on Sabde laland {Taces ot
AL 19015 Ome af the 2 mares that tested pogitive
bar PreEnancy bt wras without a Fool in s
shady, was 2 vears oild
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Theizse af flier paper disks for spmple storape
atid braendsr rather than nliquats of whele arine
ulfars prest 'FéH:tlh:lI'lT:.-' wi the fiald resezreher,
Farh disk ahsorhs approzimately 10 4] of uriee,
Thix guantity is mafficient to discriminate soong
B0 values when the combined ahsorbed yol-
uenes ol 2 disks wre asmaved. Use af filter paper
diske elisninubes the need Lo trunsfer iced or fro
zemirineg sampled collecbed G Lhe Gield aver Jog
distarces to lxhoratorics. To fact, 2= long as Lhe
wir-deled disks are malntained o sotne mandae
that pratects them from contambnaton or ex-
tranesas moisture, they can be sent Prom the
ficld. to the kaborstory ole ordinaee Grs class
minill,

The mstromented TC FIA used anabsis of
ereatiming fo acceunt for diterences in urine
vonpenlratiom; whersas the feld e made nn
oo isions fos Uds variable: Montheless the Geld
tesl provided wi stcurate indicator of pregnan-
v, Amabn, thi= eophagizes the locge dilfereaces
hetween the urdnaiy E,C conventrations of preg-
nant and non-pregnant mares, The leld test can
he converted 108 sooewhal mare guantilative
ammay by transforring the conlents of the Lubes
to micrakiter plates and reading theie optical
drnsities incither 3 sandavd spectropholootele
or i micradter reader ot 05 v, The i funi
shiarboaming to the E 00 fisld tess £ that urinary
E,C omesnkrations do ot ]m—sﬁn to itieTease drn
wpaldcally undil after dav 55 of pregnonoy (1 3aels
alal  J99LY hedos, the et is nob usefal before
the

The aceuracy ol the lnslreneaied ElL4 or K14
for velmaey EC & a lest for prevoancy in do-
micekie maredis L0 and las been documentend
prescionsty by recial patpation. and by coobis-
et tlernp;nrmE}' iTaans ctal 1084 Kasman
sl ul. 1984, l":I'Hi"III: it alwn hos beso validated in
feral mares [Kirkpatvick el ol 1880k, As preg
nancy proceeds o the mare, estrone is oomjo
gated toboth the aullae and glucwronide forms
and excrebod poliacily in the arine. This g
pcelar meétabolic Fale lorms e ratisausls Tor
the nrlnary pregnancy tesl wod expludns the high
degree of aocuracy-ol e assay.

Equine Chorionic Gonadotropin (elG)
Immunogssay

Coneentrations of urine 05 in bath the BTA
ard dipstick assay rise herwoom davs G5 and 40,
penk hetween dave SUand B0, and sowly reach
Baseline lovels by dass 130140 of pregnancy
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[ ETRAIR sl:ul.:l}-, 18 st of 25 pregnant feral mares
were psibive Fisr urinary slil. }'r:.. the ﬂipa;rlr_l:
ethod. Beraby dlﬂ'nnm'rrn.ting; that the Held
Lesk vun he empdeved secessfully to detest prea-
ancy in Feral horses. Tha: negative resubts tor
4 pregoanl mares may have been the resolt of
mares eing tested before dav 55 of pregoency
ar past 10140 dave when levels o the arine
were ton laws bo defect (Rozer and Lolsedl 19549),
or the pH of the arine interfered with the ki-
netivs of the enzyree ssny. Considering the-ap-
prozimute. birth dates (early Mar to md-dgs)
for the 4 foals in questiem; the urine samples
wers eollected after 140 dava when GG kevels
ares bor loww bo P LT

The E\C ] el besks cun he parclormed ap
e sarme Hime Lo pesitively identil the mate of
conception. and peegraney lose, The el pest
verified soncoption: after 35-40 davs bul sl
necessarily embrvo viability, sinee the endo-
metrizl anps formed doring embrvonic attach-
mienb comtinge o seerete w0 for 130T 340 dass
ey il Ll aniare whorks (Ciinther THTR The B0
assiy conlirnw pregnancy after duys 5540 of
FreE ey, brad |:II:I]:|- whien a viabde rem]lr:.m i
presend aud secreling high lavels of ssteone inko
L Blood and exceetiog it in corjugieted Foems
in bl ebise (Easiiu et al 18880 Use ol the 2
tests togerher, for omampde, -where the, E.C fesl
is negative bt the ¢0G test |5 positve, will
indicute thot the miasre concodecsd but subeo-
guently ahorted after 55 dave Thisinformation
shondd Bielp researchers to evsheate coniditions
suTsimling |-.1'n'|1r:.rnr|1|:~ lnze in feral horzes,

The oyphication of these methods ta - feral
horses on other fypes of sermain and tooother
spsevies of ongulates is on impartant oomsidera-
Leoin. Colleelisa of urine hus been wecornplished
Fronn beral looses bohabiting (e Preos Mo
tains in Montana and en the Challls, Idabo horse
range [Kirkpatrick of ai, 19981 where Usev sel-
dom ean b appronched closor than 100 m, and
from feral domkevs in tropleal torest-dn Virgin
Islands: Mutional Ptk 1. W, Tarmey, pors. com-
rrae ). Slore rﬂ-r-r.nrh_,r._ e of the authors I 'F.
Kirkpatrick] has recovered arine of hison from
sl i Yellowstone Nationol Pack wfter ahsery-
I ctucition Front =340 m amd orine of
pronghorne LA losapre amesiarnd | oo praive
hakdtar o Memstans w3 20F aond 1500w by
wslnE A spotilog scope cocd bued-lebd radios b
mudda the collectar o U site of Lhe arisation,
Lirine samples also kave been collectsd from
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free roaming worillos s Corille perilla ) in leopdeal
foreds in Heunde (N, Cheelola, San Disgo Zoo,
Calif., pers. oomosan ) Because of the high
grassce, marshes, nml beack sand, the greatesl
diffiruldes have heen encountersd on Asse-
teague Islund,

Tostrumcnted 1A% tor E O and & varicte of
othey stercdd metabolites, incloding pregnane
diol-G-glucuronide and pon-spociflc propester-
oise melabeofites bave been sueccesiully uwsed o
determine pregmaney and detect ovulation in a
varisly of freecroaming species, and zll of thess
agsays con - probably be pat Inte & non-instru-
saenbed Tovmat, Additionally, weter cxtracts of
Fovul seenpdes Trom hoes (Elckpatsick ot al
1Bl wod bison (Eickpaloick ot al 1920] can
B umend For puedianey diagnosis, Men-Inatro-
anenbed assevy can be developed [or g vavloty
af ather speciae,

RESEARCH IMPLICATIONS

Thie cveils feach Mate Check kit costs appron
F2.00; (he cosl of a single EC test s approa
8500, exchuding Uhe cost of the indcropipet) and
the accuracy ol ooy resulls Godicete that o e
poasible w deted prepsaney In froc-ranming
Feral horses wider Geld conditions, znd withont
issilrunesibed aesays, This should provide wild-
life pessarchers the ability o study Lecundity
amgd Fetol loss inoa varety ol Tresmooaoing ani-
maln, We recnmmend thot thess methods be
testerd in o variety of phyvsicel berraing with olh-
erospecies of animals, wnd wikth otler aulsting
ey irmrnuncisays bo Brooden e ge of this

upprsech
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