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ABSTRACT

Ear ly preg nan cy di ag no sis is a use ful tool in the ma na ge ment of sheep bree ding. In this stu dy dif fe rent

me thods for preg nan cy di ag no sis in sheep, in clu ding the as ses sment of ovi ne Preg nan cy-Asso ci a ted Gly -

copro teins (ovPAGs), are brief ly dis cus sed. Sub se quent ly, in a field tri al the use of trans rec tal ul tra sound is

com pa red with the as ses sment of the con cen tra ti on of ovPAGs for ear ly preg nan cy di ag no sis.

At the start of the bree ding se a son in 2002, 192 Texel ewes at 4 dif fe rent farms were syn chro ni zed and af -

ter wards ma ted or ar ti fi ci al ly in se mi na ted (AI). At the mo ment of syn chro ni za ti on (D-14) and at 25 (D25),

35 (D35) and 45 (D45) days af ter ma ting/AI, trans rec tal ul tra sound was per for med and blood was col lec ted

by ju gu lar vein punc tu re. The ovPAG con cen tra ti on in the plas ma of the ewes was me a su red by me ans of a

ho mo lo gous ra di oim mu no as say (RIA). 

The spe ci fi ci ty of trans rec tal ul tra sound was 85%, and the sen si ti vi ty was 92% at D25, 94% at D35 and

95% at D45. The spe ci fi ci ty of the ho mo lo gous RIA was 100%, and the sen si ti vi ty was 99% at D25, and

100% at D35 and D45. Hig her ovPAG con cen tra ti ons were de tec ted at D35 and D45 than at D25 (P<0.01).

An in te res ting fin ding was that wit hin the same breed (Texel), ovPAG con cen tra ti ons were sig ni fi cant ly af -

fec ted by the farm (P<0.01). 

In con clu si on, de ter mi na ti on of ovPAG con cen tra ti on by me ans of ho mo lo gous RIA can be used for ear ly

preg nan cy di ag no sis in sheep and is more re li a ble than trans rec tal ul tra sound at 25, 35 or 45 days of ge sta ti on.

SA MEN VAT TING

Vroe ge dracht di ag no se maakt deel uit van een op ti maal management op het scha pen be drijf. In deze stu die wor -

den de ver schil len de met ho den voor dracht di ag no se bij scha pen kort be licht. In een aan slui ten de veld proef wor -

den twee met ho den voor vroeg tij di ge dracht di ag no se met el kaar ver ge le ken: 1. trans rec ta le real time echog ra fie

(5MHz, li ne ai re son de) en 2. het me ten van ‘ovine Preg nan cy-Asso ci a ted Glycoproteïnen’  (ovPAG) met be hulp

van een ho mo lo ge Ra di oim mu no as say (RIA). 

Bij aan vang van het dek sei zoen in 2002 wer den 192 Texel ooi en van 4 ver schil len de be drij ven ge syn chro ni -

seerd met be hulp van in tra va gi na le spon sen. Ver vol gens wer den de ooi en ge dekt of kunst ma tig ge ïnsemineerd.

Bloedafnames voor ovPAG-be pa ling wer den ver richt op het mo ment van het in breng en van de spon sen (D-14) en
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op 25 (D25), 35 (D35) en 45 (D45) da gen na dek king of kunst ma ti ge in se mi na tie. Op D25, D35 en D45 wer den de

ooi en even eens aan een dracht on der zoek met be hulp van trans rec ta le echog ra fie on der wor pen. 

De spe ci fi ci teit voor trans rec ta le echog ra fie was 85% en de sen si ti vi teit 92%, 94% en 95% op res pec tie ve lijk

D25, D35 en D45. De spe ci fi ci teit van de ho mo lo ge RIA was 100% en de sen si ti vi teit was 99% op D25 en 100% op 

D35 en D45. De ovPAG-con cen tra ties bij dracht i ge ooi en wa ren sig ni fi cant ho ger op D35 en D45 dan op D25

(P<0,01). Een in te res san te be vin ding was dat niet te gen staan de het al le maal ooi en van een zelf de ras (Texel) wa ren, 

er een sig ni fi cant ver schil in ovPAG-con cen tra tie werd ge von den tus sen de be drij ven (P<0,01).

Uit dit on der zoek kan be slo ten wor den dat de be pa ling van de ovPAG-con cen tra tie kan ge bruikt wor den voor

vroe ge dracht di ag no se bij scha pen en dat de be pa ling van de ovPAG-con cen tra tie met een ho mo lo ge RIA be -

trouw baar der is dan de trans rec ta le echog ra fie op 25, 35 of 45 da gen dracht.

IN TRO DUC TI ON 

In Belgium, sheep breeding is of little importance

economically. According to official data, only about

150,000 ewes or 0.15% of the total number of European

sheep are bred in Belgium. In Belgium, 41,667 farms

are registered, with an average flock size of 5.8 sheep

(Sanitel data, March 2002). This implies that most of

the Belgian sheep breeders are hobby breeders. Only

on 34 farms are sheep kept on a commercial basis. On

9 of these farms, sheep are kept for milk production,

mostly as a subsidiary activity in addition to cattle

breeding or agriculture (A. Tylleman, personal com -

mu nication, 2003). In Belgium it is not possible to

earn a living from raising sheep for meat or wool

production. Eighty percent of the lamb meat that is

consumed in Belgium is imported, with New Zealand

as the main importer.

Due to the high pri ces of land and the re la ti ve ly low

va lue of sheep, sheep bree ding is not a pro fi ta ble sec -

tor in Bel gi um. Extra en vi ron men tal re stric ti ons en -

for ced by the go vern ment and all the pa per work that

is re qui red to meet the le gal com mit ments in hi bit the

ex pan si on of the exis ting sheep farms. To make the

exis ting sheep farms pro fi ta ble, good flock ma na ge -

ment is re qui red. 

Win ter is the most ex pen si ve pe ri od of the year for

sheep bree ders. Du ring this pe ri od the costs of main -

te nan ce and the in ci den ce of dis or ders and re la ted

treat ment costs are hig hest. Se pa ra ti on of preg nant

and non-preg nant ewes might re du ce the los ses due to

abor ti ons, stillbirths and the pro duc ti on of weak

lambs (Wani et al., 1998). Non-preg nant ewes can be

sold, thus re du cing the fee ding and me di cal ex pen ses,

whi le non-preg nant lambs can be mar ke ted at hig her

pri ces than they would bring as ma tu re ewes (Ge ar -

hart et al., 1988). Se pa ra ti on of the preg nant ewes in

ac cor dan ce with their sta ge of ge sta ti on and the num -

ber of lambs ex pec ted al lows for ap propri a te nu tri ti o -

nal ma na ge ment, the pre ven ti on of preg nan cy toxe -

mia (Ford, 1983), the mi ni mi za ti on of pre lam bing

fee ding costs, the re duc ti on of the in ci den ce of dys to -

cia (Ge ar hart et al., 1988), and the op ti mi za ti on of the

birth weight, we a ning weight and sur vi va bi li ty of the

lambs. 

Research by Kaulfuâ et al. (1999) showed that in

farms with more than 300 ewes and an average litter

size of 1.3 lambs, early pregnancy diagnosis was

profitable if the pregnancy rates were lower than

97%. In small farms, where sheep are bred for hobby,

the economic aspect is less important. Hobby bree -

ders are curious and too impatient to wait until partu -

rition to know the outcome of their breeding program.

Top breeders also buy and sell pregnant ewes for

relatively high prices. In these cases certificates are re -

quired to confirm pregnancy, which means that preg -

nancy needs to be detected with a high specificity and

sensitivity. Determination of the concentration of

ovine Pregnancy Associated Glycoproteins (ovPAGs)

in the blood of the ewe by means of a homologous

radioimmunoassay (RIA) as described by El Amiri et

al. (2003a, 2003b) is a detection method that would

fulfil these requirements.

In this stu dy, the dif fe rent me thods which can be used

in the field for preg nan cy di ag no sis in sheep are brief ly

dis cus sed, and in a field tri al the trans rec tal ul tra sound

me thod is com pa red with the as ses sment of the ovPAG

con cen tra ti on for ear ly preg nan cy di ag no sis.

ME THODS FOR PREG NAN CY DI AG NO SIS IN
SHEEP 

The ideal method for pregnancy diagnosis needs to

be cheap, fast, reliable and safe, and it must be

applicable under field conditions. During the last fifty 

years several methods have been developed to detect

pregnancy, though most of them are seldom used due

to a lack of reliability or handiness under field condi -

tions. These methods include radiography (Ford et
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al., 1963), laparatomy (Lamond, 1963), rectal abdo mi -

nal palpation (Hulet, 1972), vaginal cytology (Richard -

son, 1972), the rosette inhibition test (Ishwar, 1995),

estrone sulphate concentration (Tsang, 1978), A-mode

ultrasound (Meredith and Madani, 1980) and Dopp -

ler ultrasound (Fraser and Robertson, 1967). The

more frequently used methods include detection of

non-return to estrus by a ram provided with a harness,

determination of progesterone concentration (McPhee

and Tiberghien, 1987), abdominal palpation (Pratt

and Hopkins, 1975), and transrectal and trans ab -

dominal real time ultrasonography. Recently a new

test for the determination of ovine Pregnancy Asso -

ciated Glyco proteins (ovPAGs) by means of a homo -

logous radioimmunoassay (RIA) has been developed

(El Amiri et al., 2003b, 2003c). 

Non-re turn to es trus

One of the most common methods for pregnancy

diagnosis in sheep is the non-return to estrus. By

introducing a ram fitted with a harness with a marker,

the mated ewes are marked. By changing the color of

the marker every 16 days, a distinction can be made

between the ewes that are pregnant from the first

mating and the ewes that come back into estrus. The

sensitivity (pregnant ewes detected as pregnant) of

this detection method is high (94%), while the speci -

ficity (non-pregnant ewes detected as not pregnant) is

rather low (62%) (Verberckmoes et al., 2001). Patho -

logical changes in the uterus or ovaries, as well as

physiological anestrus at the end of the breeding

season can be responsible for false positive results

(not marked, and not pregnant). It is also known that

even pregnant ewes are sometimes marked by the

ram, though exact figures are not available. The major 

advantages of this detection method are the low cost,

the simplicity and the high reliability within the

breeding season. 

Pro ges te ro ne con cen tra ti on 

In the breeding season, ewes come into estrus every

16-17 days. During the estrous cycle, progesterone

concentrations are low from 2 days before until 4 days 

after ovulation. In non-pregnant ewes the highest

progesterone concentration is reached at day 14, and

it then drops to a concentration of less than 1 ng/mL at

day 17. Simultaneously with the drop in proges -

terone, the estrogen concentration increases and a

new ovulation is induced (Mukasa-Mugerwa and

Viviane, 1992). However, when sheep are pregnant,

the corpus luteum develops into a corpus luteum

graviditatis, and the progesterone concentration re -

mains high. After 50 days of pregnancy, the produc -

tion of progesterone by the corpus luteum graviditatis

is taken over by the placenta (Fitzpatrick, 1986).

Increased progesterone concentrations at 16 to 20

days after mating can be used for early pregnancy

detection (Musaka-Mugerwa and Viviane, 1992). En -

zyme linked immunoassay (ELISA) as well as radio -

immunoassay (RIA) can be used for determination of

the progesterone concentration, with the threshold

level for pregnancy varying between 1 and 1.9 ng/mL

(Susmel and Piasentier, 1992; Karen et al., 2003).

However, in practice the exact moment of mating is

seldom known and blood sampling between 16 and 20 

days after mating is not always feasible. When blood

sampling is performed, arbitrary and increased proges -

terone concentrations are observed; this can be due

either to pregnancy or to the presence of an active corpus 

luteum in non-pregnant ewes. Notwithstanding the high

sensitivity of the progesterone assay, a lot of false

positive results are obtained, resulting in a low speci -

ficity (Susmel and Piasentier, 1992). In the second

half of gestation, higher progesterone concentrations

are observed in ewes pregnant with multiples than in

those pregnant with singles, while no effect of the sex

of the lambs on progesterone concentration could be

found (Kalkan et al., 1996).

Abdo mi nal pal pa ti on

Two methods have been developed for pregnancy

diagnosis in sheep by means of palpation: rectal

abdominal palpation and abdominal palpation. When

rectal abdominal palpation is performed, the ewe is

fixed and a rigid tube is introduced in the rectum.

When a mass is felt between the abdominal wall and

the tube, the ewe is considered to be pregnant. Not -

with standing the fact that the accuracy of this technique

is 95% between 65 and 110 days of gestation, it is too

labor-intensive and hazardous (Turner and Hindson,

1975). In contrast to rectal abdominal palpation, abdo -

minal palpation is a more feasible detection technique.

This can be performed rapidly (150-200 ewes/h) on

ewes in a standing position with an accuracy of 80 to

95% between 90 and 130 days of pregnancy (Pratt and 

Hopkins, 1975). Pregnancy detection is performed by 

pushing with one hand on the left side of the abdomen, 

while the other hand is used for palpating the foetus

from the right groin side. Despite the fact that this

technique can only be used for pregnancy detection

in a late stage of gestation and the fact that some
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experience is required, it is very cheap, easy to

perform and not time consuming. 

Trans rec tal and trans ab do mi nal real time ul tra -
so no grap hy

Transrectal ultrasonography is performed on ewes

in a standing position with a linear probe of 5 or

7MHz, which is fixed in a stick. After putting

lubricant on the top of the stick, it is introduced into

the rectum. The bladder is the ideal orientation point,

being visible as a triangle when filled with urine.

From 25 days of gestation onwards, the uterus filled

with fluid can be detected cranially from the bladder.

From 27.6 ± 2.4 days of gestation onwards, placen -

tomes and embryos can be diagnosed (Buckerell et

al., 1986; Garcia et al., 1993). When the ewe is not

pregnant, no uterus can be detected. False positive

diagnoses can be obtained as a result of embryonic

mortality or abortion. Occasionally, the bladder, pyo -

metra or hydrometra can be mistakenly diagnosed as a 

pregnant uterus. However, in the latter cases no

fetuses or placentomes are present (Gearheart et al.,

1988; Haibel, 1990). Before 25 days of gestation, the

number of false negative diagnoses is high. This can

be due to the limited amount of fluid present in the

uterus or the inaccessibility of the reproductive tract

for scanning. The former problem is especially en -

coun tered in older ewes of large size in which the

reproductive organs are sagged in the abdominal

cavity (Buckerel et al., 1986). In these ewes, preg -

nancy can be diagnosed by means of transabdominal

ultrasound. 

When trans ab do mi nal ul tra sound is per for med, a

pro be of 3 to 5 MHz is pla ced on the groin side of the

ewe. Lu bri cant is used to maxi mi ze the con tact be -

tween pro be and skin. With this tech ni que, no re li a ble

re sults can be ob tai ned be fo re 35 days of ge sta ti on.

The ide al pe ri od for trans ab do mi nal ul tra sound is be -

tween 45 and 90 days of ge sta ti on. At this sta ge, preg -

nan cy can be di ag no sed with a sen si ti vi ty and spe ci fi -

ci ty of 98 and 100%, res pec ti ve ly, and the num ber of

fe tu ses can be pre dic ted by an ex pe rien ced in ves ti ga -

tor with high ac cu ra cy. Ho we ver, sin ce eva lu a ti on of

the num ber of lambs is time con su ming, it de cre a ses

the exa mi na ti on speed. At a la ter sta ge of ge sta ti on,

only parts of fe tu ses can be ob ser ved and no ac cu ra te

pre dic ti on of the num ber of fe tu ses can be made (Whi -

te et al., 1984; Ge ar hae art et al., 1988; Hai bel, 1990). 

When trans rec tal ul tra sound is used for preg nan cy

di ag no sis, 40-60 ewes/h can be exa mi ned for preg -

nan cy, whi le 60-350 ewes/h can be exa mi ned when

trans ab do mi nal ul tra sound is used (Gar cia et al.,

1993; Kaulfuß et al. 1999). The high va ri a ti on in

speed of preg nan cy de tec ti on is lar ge ly due the or ga -

ni za ti on at the farm, the num ber of as sis tants, and the

ex pe rien ce of the in ves ti ga tor. The best con di ti ons for 

preg nan cy de tec ti on in a flock are ob tai ned when the

ewes are exa mi ned la ter than 35 days af ter ram re mo -

val, in a dark area with an ul tra sound in stru ment of

good qua li ty.

Ovine Pregnancy Associated Glycoproteins (ovPAG)

Pregnancy Associated Glycoproteins (PAGs) are

produced by binucleate cells of the trophectoderm

(Xie et al., 1991) and have been diagnosed in the

blood of pregnant cattle (Zoli et al., 1991), sheep

(Zoli et al., 1990; El Amiri et al., 2002) pigs (Szaf -

ranska et al., 1995), deer (Osborn et al., 1996), goats

(Garbayo et al., 1997), dogs (Gan et al., 1997),

horses, zebras (Green et al., 1999) and zebus (Sousa et 

al., 2000). Determination of the PAG concentration is

performed by means of  an RIA. At first, only a

heterologous RIA was available for determination of

the PAG concentration in sheep (Ranilla et al., 1994),

but recently a homologous RIA has been developed

(El Amiri et al., 2003a, 2003b). In a homologous RIA, 

all substances (sample, tracer, standard) used to deter -

mine the PAG concentration originate from the same

species, while in a heterologous RIA, the sample

originates from a different species than the other

substances used for the RIA. However, since rabbit

antibodies against bovine PAGs also bind ovine

PAGs, they can be used for determination of the

ovPAG concentration in a heterologous RIA. Small

scaled studies have shown that pregnancy in sheep

can be detected by determination of the PAG con -

centration in the plasma of the ewes from 3 weeks of

pregnancy onwards (Ranilla et al., 1994). There is

some evidence that the concentration of ovPAG is

affected by the fetal number and the sex of the fetus.

Ranilla et al. (1994; 1997) found that from week 12 of

gestation until lambing, higher PAG concentrations

were observed in ewes carrying two fetuses than in

ewes carrying a single, and that during the last 3

weeks of gestation higher PAG concentrations were

observed in ewes carrying male fetuses than in ewes

carrying female fetuses. The sensitivity and the speci -

ficity of the homologous RIA for pregnancy detection 

in cattle are 93% and 98% respectively at 35 days of

gestation (Zoli et al., 1992). In this study, the sensi -

tivity and the specificity of the homologous RIA for
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pregnancy detection in sheep are examined for the

first time at three different times early in gestation.

MA TE RI ALS AND ME THODS

At the start of the bree ding se a son 192 Texel ewes at 4 

dif fe rent farms were syn chro ni zed by me ans of in tra-va -

gi nal spong es im preg na ted with 40 mg cro no lo ne

(Chron ogest®, Inter vet, Box meer, Ne ther lands). After

12 days, the spong es were re mo ved and 400-500 IU of

equi ne cho ri o nic go na dot ro pin (Fol li gon®, Inter vet,

Box meer, Ne ther lands) was ad mi nis te red (im). The

ewes were ma ted or ar ti fi ci al ly in se mi na ted at 48 to

55 hrs af ter sponge re mo val.

Blood samples for pregnancy diagnosis by means

of ovPAG determination were taken at the moment of

sponge insertion (D-14), and at 25 (D25), 35 (D35)

and 45 (D45) days after insemination. At least 6 mL of 

blood was collected by means of jugular vein puncture

in a tube with lithium-heparine (Venoject, Terumo

Europe NV, Leuven, Belgium). After 10 min of cen -

tri fugation at 1620 x g, the plasma was aspirated,

divided over 2 Eppendorf tubes, and stored at -20°C

until analysis. 

The ovPAG con cen tra ti ons were de ter mi ned by

me ans of a ho mo lo gous RIA. Ra di o ac ti ve ly la bel led

ovPAG was used as tra cer, and an ti bo dies of rab bits

im mu ni zed with ovPAGs with a mo le cu lar weight of

57 and 59kD were used as an ti se rum. The ovi ne PAG

was weig hed and di lu ted to ge ne ra te stand ard points

rang ing from 0.4 to 100 ng/ml. The thres hold le vel for

preg nan cy was 2 ng/mL. 

At D25, D35 and D45, the ewes were also exa mi -

ned for preg nan cy by me ans of trans rec tal ul tra sound

(5MHz, li ne ar pro be). A ewe was con si de red preg -

nant when fluid was de tec ted in the ute rus. A mixed

mo del ana ly sis with ewe as ran dom ef fect and mo -

ment of ge sta ti on as fixed ef fect (SAS) was used. To

de ter mi ne the spe ci fi ci ty of the two de tec ti on me -

thods, the ewes were as ses sed as being not preg nant at

the mo ment of sponge in ser ti on, and at D25 and D35

if they lam bed 164 ± 5 days af ter sponge re mo val.

The se ewes, which were as su med to be fer ti li zed at

the se cond es trus af ter sponge re mo val (D18), con se -

quent ly had to have a ne ga ti ve re sult for preg nan cy

de tec ti on with both me thods at D25 and D35. To de -

ter mi ne the sen si ti vi ty of the two de tec ti on me thods,

the ewes lam bing at 147 ± 5 days af ter sponge re mo val 

were as ses sed as being preg nant at D25, 35 and 45.

RE SULTS

The average ovPAG concentration at D-14 was

0.30 ± 0.15 ng/mL, with 0.20 ng/mL and 1.15 ng/mL

as minimum and maximum concentrations. The thres -

hold level for pregnancy was fixed at 2 ng/mL (Ver -

berckmoes et al., 2003). The average ovPAG concen -

tration in the pregnant ewes was 7.16 ± 2.70 ng/mL,

9.07 ± 2.72 ng/mL and 8.44 ± 2.71 ng/mL at D25, D35

and D45, respectively. The ovPAG concentrations

were significantly higher at D35 and D45 than at D25

(P<0.01). A significant difference in ovPAG concen -

tration was observed between pregnant ewes of dif -

ferent farms (P<0.01) (Table 1).

The sen si ti vi ty of this test was 99% at D25 and

100% at D35 and D45, whi le the spe ci fi ci ty of the

ovPAG con cen tra ti on for de tec ti on of preg nan cy was

100%.

When transrectal ultrasound was performed at D25,

several cross-sections through the uterus filled with

fluid and embryos were sometimes observed in preg -

nant ewes (Fig 1a). From D35 onwards placentomes
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Ta ble 1. Dif fe ren ce in ovPAG con cen tra ti on (mean ± SD) in ng/mL at D14, D25, D35, and D45 in preg nant ewes of dif fe -
rent farms. 

D14

mean ± SD

D25

mean ± SD

D35

mean ± SD

D45

mean ± SD

Average

mean ± SD

Farm 1 (n = 38) 0.22 ± 0.03 6.79 ± 2.40 7.65 ± 2.67 7.68 ± 2.28 5.13 ± 0.63

Farm 2 (n = 41) 0.44 ± 0.22 7.64 ± 2.02 10.25 ± 2.21 10.38 ± 3.30 7.08 ± 0.63

Farm 3 (n = 37) 0.28 ± 0.10 7.50 ± 3.13 9.41 ± 3.97 7.80 ± 3.96 5.97 ± 0.64

Farm 4 (n = 26) 0.24 ± 0.08 6.53 ± 2.08 9.38 ± 3.70 7.94 ± 3.50 5.74 ± 0.73



could also be observed (Figs. 1b and 1c). In doubtful

cases, the ewes were classified as being not pregnant.

The sensitivity was 92% at D25, 94% at D35 and 95%

at D45, and the specificity of transrectal ultrasound

was 85%. 

DIS CUS SI ON

In this stu dy, a field tri al con cer ning preg nan cy de -

tec ti on by me ans of de ter mi na ti on of the ovPAG con -

cen tra ti on with a ho mo lo gous RIA has been des cri bed 

for the first time. One in te res ting fin ding was that a

sig ni fi cant dif fe ren ce in ovPAG con cen tra ti on was

ob ser ved be tween preg nant ewes of dif fe rent farms.

Sin ce ovPAGs are pro du ced by bi nu cle a te cells of the

trop hec to derm, it is li ke ly that fac tors af fec ting the

pla cen tal mass also af fect the ovPAG con cen tra ti on in 

the blood of the ewe. Wal la ce et al. (1997) found a

cor re la ti on be tween pla cen tal mass and the preg nant

spe ci fic pro tein B (PSPB), which la ter tur ned out to be 

a preg nan cy as so ci a ted gly copro tein. The main fac tor 

in flu en cing the pla cen tal mass is the num ber of lambs

(Alexan der, 1974). At 21 weeks of preg nan cy, hig her

ovPAG con cen tra ti ons have been me a su red in ewes

preg nant with mul tiples com pa red with tho se preg -

nant with sing le tons (Ra nil la et al., 1997). Ho we ver,

in our stu dy the ave ra ge lit ter size did not dif fer be -

tween the dif fe rent farms and, mo re o ver, preg nan cy

was de tec ted at a very ear ly sta ge of ge sta ti on, at

which time the to tal pla cen tal mass can not be very dif -

fe rent be tween ewes preg nant with sing les and ewes

preg nant with mul tiples. A se cond fac tor that can af -

fect the pla cen tal mass is the nu tri ti o nal tre at ment of

the ewes. Wal la ce et al. (1997) sho wed that PSPB

con cen tra ti ons were hig her in young ado les cent ewes

re cei ving a low pro por ti on of a com ple te diet than in

ewes re cei ving a high pro por ti on of a com ple te diet.

The hig her food in ta ke in du ced a sig ni fi cant in cre a se

in growth of the ado les cent ewes, though it had a ne -

ga ti ve ef fect on the pla cen tal growth. In our stu dy, the

body con di ti on of the ewes at farm 2 (data not shown)

was clear ly lo wer than at the ot her farms, and hig her

ovPAG con cen tra ti ons were ob tai ned (Ta ble 1). This

fin ding con firms the hy po the sis that dif fe ren ces in

nu tri ti on and re la ted body con di ti on be tween ewes at

the dif fe rent farms may be res pon si ble for the gre a test

part of va ri a ti on in ovPAG con cen tra ti ons be tween

the se farms.

In ad di ti on, ge ne tic dif fe ren ces at the farm le vel

may re sult in dif fe rent live weights, con di ti on sco res

and fe tal placen tal mas ses, and thus in di rect ly af fect

the ovPAG con cen tra ti ons (Kaul fuâ et al., 2000).

Although sheep pro ba bly pos sess more than 100 ge -

nes, many of which are pla cen tal ly ex pres sed, ge nes

with a di rect ef fect on ovPAG con cen tra ti ons have not 

yet been iden ti fied (Xie et al., 1997).

To de ter mi ne the ac cu ra cy of the preg nan cy de tec -

ti on me thods in ewes, the sen si ti vi ty (preg nant ewes

de tec ted as preg nant) and spe ci fi ci ty (non-preg nant

ewes de tec ted as not preg nant) were de ter mi ned. The

sen si ti vi ty of the ho mo lo gous RIA used in this field

tri al was 99% at D25, and 100% at D35 and D45. This

me ans that at D25, 99% of the lam bing ewes and at

D35 and D45 all of the lam bing ewes had ovPAG con -

cen tra ti ons hig her than 2 ng/mL. The spe ci fi ci ty of

the RIA was 100%. This me ans that all non-preg nant

ewes had ovPAG con cen tra ti ons lo wer than 2 ng/mL

(with 100% con fi den ce).
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Fig 1. Ima ges ob tai ned by trans rec tal ul tra sound in ewes at 25, 35 and 45 days of ge sta ti on.
1 = blad der, 2 = am ni o tic/al lan toic fluid, 3 = ute ri ne wall, 4 = am ni o tic fluid, 5 = pla cen ta 6 = em bryo/fetus.
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The ab so lu te ovPAG va lu es in this stu dy ob tai ned

with the ho mo lo gous RIA at D25 were on ave ra ge 3

ng/mL hig her than tho se re por ted by Ka ren et al.

(2003) at D22, who used a he te ro lo gous RIA. This

can be due part ly to the in cre a se in ovPAG con cen tra -

ti on be tween D22 and D25, but also to the hig her sen -

si ti vi ty of the ho mo lo gous RIA, or to the dif fe ren ces

in breed and ma na ge ment at dif fe rent farms.

Com pa red with trans rec tal ul tra sound, the de ter -

mi na ti on of ovPAG con cen tra ti on tur ned out to be a

more re li a ble tool for ear ly preg nan cy di ag no sis.

Both the sen si ti vi ty and the spe ci fi ci ty of the ho mo lo -

gous RIA were hig her than tho se ob tai ned with trans -

rec tal ul tra sound. The sen si ti vi ty of the trans rec tal ul -

tra sound ob tai ned in our stu dy was even hig her than

the 65% sen si ti vi ty be tween 25 and 50 days of preg -

nan cy re por ted by Ge ar hart et al. (1988) and Gar cia et

al. (1993). In ol der ewes of lar ge breeds, the chan ce

that the preg nant ute rus has sag ged into the ab do mi -

nal ca vi ty and is the re fo re un re acha ble for preg nan cy

di ag no sis by trans rec tal ul tra sound is gre a ter than in

young er ewes and ewes of small breeds. When the

preg nant ute rus has sag ged into the ab do mi nal ca vi ty,

preg nan cy can be di ag no sed more ea si ly with trans -

ab do mi nal than with trans rec tal ul tra sound. Ho we -

ver, trans ab do mi nal ul tra sound was not per for med in

this field tri al be cau se preg nan cy di ag no sis with this

tech ni que is not reliable be fo re 35 days of ge sta ti on

(Kaulfuß et al., 1996). The ide al pe ri od for preg nan cy

de tec ti on by me ans of trans ab do mi nal ul tra sound is

be tween 45 and 60 days of preg nan cy. When it is per -

for med ear lier in ge sta ti on, the preg nant ute rus is still

too small and too far away from the ab do mi nal wall to

be vi su a li zed. With pro gres sing ge sta ti on, the amount 

of fluid in the ute rus de cre a ses re la ti ve ly, which ma -

kes in ter pre ta ti on of the ima ge more dif fi cult and re -

sults in more fal se ne ga ti ve re sults when preg nan cy

de tec ti on is performed quickly.

In con trast to the de ter mi na ti on of the ovPAG con -

cen tra ti on, the out co me of the preg nan cy de tec ti on by 

me ans of ul tra sound is im me di a te ly avai la ble and

ewes can si mul ta ne ous ly be se pa ra ted into dif fe rent

groups. When blood is col lec ted for de ter mi na ti on of

the ovPAG –con cen tra ti ons, it ta kes about 1 week be -

fo re the re sults are avai la ble. On the ot her hand, when

a blood sam ple is ta ken for de ter mi na ti on of ovPAG

con cen tra ti on, it can also be used for ot her ana ly ses,

e.g. ge no ty pi cal de ter mi na ti on of scra pie re sis tan ce

or se ro lo gy (vis na-mae di). This ma kes it pos si ble to

save mo ney on blood col lec ti on.

Sin ce late em bry o nic mor ta li ty can cau se fal se po -

si ti ve re sults both with ul tra sound and with ovPAG

de ter mi na ti on, it is ad vi sa ble to exa mi ne the ewes not

ear lier than D35. After 35 days of ge sta ti on, the num -

ber of fe tal los ses is nor mal ly very low in the ab sen ce

of in fec ti ous abor ti on, and lam bing ra tes can be pre -

dic ted with a fair ly high ac cu ra cy rate.

The num ber of ewes that can be exa mi ned for preg -

nan cy by me ans of trans rec tal ul tra sound or blood

col lec ti on is si mi lar (30-60/h), though a lot more can

be exa mi ned when trans ab do mi nal ul tra sound is per -

for med (60-350/h). On small farms the cost for preg -

nan cy di ag no sis by me ans of ovPAG de ter mi na ti on is

equi va lent to preg nan cy di ag no sis by me ans of trans -

rec tal ul tra sound (3 euro / ani mal). Ho we ver, when a

sheep bree der is pay ing for preg nan cy de tec ti on, he

wants to have re sults with a high ac cu ra cy at eve ry

sta ge of ge sta ti on. This high ac cu ra cy can only be ob -

tai ned by de ter mi na ti on of the ovPAG con cen tra ti on.

The ex tra pri ce paid for this de tec ti on me thod com pa -

red to ul tra sound is ne gli gi ble. Mo re o ver, when de ter -

mi na ti on of the ovPAG con cen tra ti on is used for preg -

nan cy de tec ti on, the re sults are re gis te red and no

dis cus si on about the re sults ob tai ned is pos si ble. This

is es pe ci al ly in te res ting when ewes are sold with a gu -

a ran tee of being preg nant or in insurance issues. 

On larger farms, however, it is more economical to

use transabdominal ultrasound after 35 days of preg -

nancy due to the high number of ewes that can be

examined per hour. The higher speed of detection

with transabdominal ultrasound and the resulting

lower price per ewe compensate for the lower accu -

racy compared to determination of the ovPAG concen -

tration. For veterinarians who have no ultrasound,

ovPAG determination remains a very good alter na -

tive for pregnancy diagnosis. 

In conclusion, determination of ovPAG concen -

tration by means of a homologous RIA is a more

reliable test than transrectal ultrasound for pregnancy

diagnosis in sheep at 25, 35 and 45 days of gestation.

On large farms (>100 ewes), the higher speed of de -

tec tion and the resulting lower price per ewe com -

pensate for the lower accuracy compared to deter -

mination of the ovPAG concentration. As large sheep

farms are very rare in Belgium, pregnancy diagnosis

by homologous ovPAG RIA can be recommended for

the majority of the country’s sheep farms.

Address for analysis of ovPAG concentrations:

Prof. J. F. Beckers, Liège Faculty of Veterinary Medi -

cine, Boulevard de Colonster 20, P71, Bât B41, B-4000

Sart-Tilman, Belgium.
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