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Abstract 

Knotek, Z.: Demonstration of Early Pregnancy Factor in Gilts During the Reproductive 
Cycle. Acta vet. Brno, 59, 1990: 35-40. 

Studies of factors affecting the success of conception and the course of pregnancy 
are of major importance in the physiology of reproduction. Therefore methods are 
needed for early detection of pregnancy in farm animals. The object of the present stu­
dy was to test the usefulness of a modified rosette inhibition test for detection of early 
pregnancy factor (EPF) in the sera of 40 gilts in different phases of the reproductive 
cycle. The presence of EPF in serum was confirmed practically throughout the ges­
tation period. The relation between the serum rosette inhibition titres and the phase of 
the reproductive cycle for groups of inseminated and unmated gilts and for groups 
of pregnant and non-pregnant gilts was highly significant (X' = 77.26 and 81.38 
respectively; P < 0.01). Upon triplicate examination of all blood serum samples 
the detection of pregnancy by determination ofEPF was successful in 85.7 % of the 
inseminated gilts. In unmated gilts and primiparous sows the presence of EPF in blood 
serum was not confirmed. The described method for demonstration of EPF in blood 
serum of gilts can be of practical value in detecting non-pregnant animals as early as 
one week after insemination and in assessing the extent of embryonic death. 

Pregnancy, embryonic mortality, gilt 

Studies of factors affecting the success of conception and the course of pregnancy are of major 
importance in the physiology of reproduction. The underlying difficulty is the necessity to investi­
gate an increasingly larger number of newly defined environmental factors whose possible adverse 
effects on pregnancy have neither been confirmed nor excluded. A key to the resolution of the pro­
blem is the possibility to detect pregnancy as early as possible after conception because the heaviest 
embryonic loss can be expected to occur between fertilization and completed implantation. 

Early pregnancy factor (EPF) was detected in blood serum of pregnant mice (Morton et ale 
1976) and subsequently confirmed in other species (in women - Morton et a!. 1977; in sheep -
Morton et a!. 1979; in cattle - Nancarrow et a!. 1981; in pigs - Paisley et a!. 1982). 

The present study was designed to look for the presence of EPF in blood serum of gilts during 
different phases of the reproductive cycle and find whether demonstration of EPF could be used for 
detection of non-pregnant gilts shortly after insemination. 

Materials and Methods 

The experimental animals were 40 Large White and Landrace gilts divided into three groups. 
Group 1 comprised five 8-month-old unmated gilts. Group 2 comprised gilts 7 days after insemi­
nation (5 animals), 31 to 56 days after insemination (10 animals), 63 to 65 days after insemination 
(5 animals) and 80 to 85 days after insemination (5 animals). Group 3 included primiparous 
sows 7 to 12 days after farrowing (5 animals) and 28 to 32 days after farrowing (5 animals). 

Serum. Blood samples were collected from the cranial vena cava and the jugular vein in the 
morning. The sera were inactivated at 56 DC for 30 minutes and then cooled and frozen. 



Antilymphocytic Serum (ALS). Thymocytes obtained by homogenization of pigiet thymi 
in Hanks solution were washed three times and filtered through sterile gauze. The suspension of 
10· cells in saline was injected into the ear vein of rabbits five times at weekly intervals. Seven days 
after the last immunization the rabbits were bled and the sera were inactivated at 56°C for 30 mi­
nutes and frozen. 

Complement. Guinea-pig complement was saturated by repeated incubation with sheep 
erythrocytes (3 times for 20 minutes) and pig erythrocytes (3 times for 20 minutes) in icy water 
bath under continuous shaking. 

Sheep Erythrocytes. Blood was withdrawn from the jugular vein of a ram into Alsever's 
solution (1 : 1) and stored at 4 °C for 1 to 2 weeks. On the day of the test the erythrocytes were washed 
3 times in Hanks solution and the concentration of 10· cells/ml was prepared. 

Lymphocytes. They were isolated from the peripheral blood of control pigs according to 
Pospisil et a1. (1975) and washed 3 times in Hanks solution. The suspension was prepared in the 
concentration of 107 cells/m1. The lymphocytes were prepared in the morning hours of the day 
that the blood serum samples were examined and their viability was checked by the reaction with 
trypane blue. 

Demonstration of EPF in Blood Serum. The presence of EPF was demonstrated using a modi­
fied method according to Morton et a1. (1983). Lymphocytes (107) were incubated with 0.2 ml 
test serum (diluted 1 : 2 with Hanks solution) at 37°C for 30 minutes and washed twiCe. Afterwards 
10· lymphocytes were transferred to each test tube containing 0.25 ml ALS (in serial twofold di­
lutions) and 0.05 ml complement (diluted 1: 4). After 90 minutes of incubation at 37°C under 
occasional shaking the tubes were allowed to stand at laboratory temperature for 10 minutes and then 
107 sheep erythrocytes were added to each tube. The samples were spun in a MPW 340 (polish 
People's Republic) centrifuge at 1 000 rpm for 5 minutes and immediately afterwards E-rosettes 
in each tube were counted. At least 200 lymphocytes were counted in each tube and those with 
at least three bound erythrocytes were regarded as rosettes. The number of rosettes in individual 
samples was expressed as percentage of the number of rosettes in control tubes in which ALS was 
replaced with Hanks solution. In each row of the tubes (1 row = 1 serum examined) rosette in­
hibition titres (RIT) were computed. The RIT is defined as the highest ALS dilution which cau­
ses an inhibition of rosette formation of at least 25 'Yo, compared with controls without ALS. This 
titre is expressed as logs value of the reciprocal dilution af ALS. Blood serum samples from 3 to 4 
gilts and two control samples (one from an unmated gilt and one from a pregnant sow) were ex­
amined daily. These control samples were used to exclude possible technical defects during the 
testing. On the basis of RIT values obtained in control animals the results of examination were 
classified as + (RIT 14 or higher), ± (RIT 12) and - (RIT 10 or lower). All sera were examined 
in triplicate. "'-

The varibility of the results was assessed by means of the geometric mean (Xg) and mode(x). 
The relation between RIT and and the phase of the reproductive cycle was assessed by the chi­
-squared test (XS) in a 2 x 2 contingency table. 

Table 1. 

Demonstration of the presence of early pregnancy factor (EPF) upon repeated examination of blood serum 
samples in gilts 

Gilts 
EPF 

Non-pregnant Inseminated Farrowed 
------------

+ 0 16 13 
A 1. ± 4 7 7 
N 11 2 1 
A 
L + 0 16 14 
Y 2. ± 4 8 7 
S 11 1 0 
I 
S + 0 21 18 

3. ± 2 3 3 
13 1 0 

+ = presence of EPF in the serum examined (RIT = 14) 
± = dubious result neither confirming nor cscluding the presence of EPF in the ICrum examined (RIT = 12) 
- - absence of EPF from the serum examined (RIT = 10) 
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Results 

As can be seen in Table 1 EPF was not demonstrated in the blood serum of any 
unmated gilt or primiparous sow. Only in two primiparae (7 and 28 days after 
farrowing) it was not possible to exclude the presence of EPF in their sera une­
quivocally even after triplicate examination (13. 3 %). The mean RIT of the gilts 
before insemination and after farrowing was Xg = 10.42; x = 10.00. 

The presence of EPF was confirmed in the sera of 21 (84.00%) out of 25 inse­
minated gilts. Three gilts in which the presence of EPF in blood serum was de­
monstrated between 31 to 34 days after insemination were inseminated again on 
days 59~ 71 and 75~ respectively. One gilt in which the presence of EPF in blood 
serum was excluded 7 days after the first insemination was inseminated again as 
early as day 23. The mean RIT of the inseminated gilts was x- = 13 . 15; x = 
= 14.00. 

In non-pregnant (5 unmated~ 10 suckling and 1 inseminated but non-pregnant) 
animals the presence of EPF in blood serum could be excluded in 75 % (12 out of 
16 animals) on the first and second examination and in 87.5 % (14 out of 16 ani­
mals) on the third examination of the samples. The mean RIT of these animals 
was Xg = 10.39; x = 10.00. 

Fig. 1 shows that the presence of EPF in blood serum could be confirmed by 
RIT determination practically throughout the gestation period. The relation be­
tween RIT and the phase of the reproductive cycle for the groups of inseminated 
and unmated gilts and for the groups of pregnant and non-pregnant gilts was 
highly significant (X2 = 77.26 and X2 = 81.38~ respectively; P < 0.01). 

Discussion 

Pregnancy factors (Ellendorff and Koch 1985) the detection of which is the 
subject not only of basic research concerning the mother-foetus relation but also 
of clinical studies have received considerable attention in both human and veterina­
ry medicine. Investigations into the presence of EPF in blood serum of women~ 
for example~ made it possible to detect the mechanism of action of intrauterine 
devices during early pregnancy (Smart et al. 1982) and to define more clearly 
the contribution of embryonic death to prenatal losses (Smart et al. 1982a; Mor­
ton 1984). This factor appears in blood serum shortly after conception (in 4 to 
6 hours in mice - Morton et al. 1976; in 6 hours in sheep - Morton et al. 
1979; in about 48 hours in women - Morton et al. 1979; after 4 hours in sows -
Koch et al. 1982). Equally important is the fact that EPF activity disappears ra­
pidly from blood serum after parturition or interruption of pregnancy (Morton 
et al. 1976; Koch et al. 1982). Therefore EPF detection is useful for studies of 
embryonic mortality (Straube 1987; Straube 1988 - personal communication). 

In the present study EPF was not demonstrated in any unmated gilt or suckling 
primiparous sow; only in two primiparae it was not possible to exclude the presen­
ce of EPF in their sera entirely. In 3 pregnant gilts the presence of EPF could 
neither be confirmed or excluded unequivocally. Koch and Ellendorff (1985) 
in their study of the rosette inhibition test in sows reported 8.6 % false positive 
results and 12.4 % false negative results. The accuracy of the test depends~ to 
a considerable degree, upon the antilymphocytic serum used in the test (Mort 0 n 
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Fig. 1. Rosette inhibition titres (RITs) of the sera of gilts during the reproductive cycle 
RIT 10 = Absence of EPF from the serum examined 
RIT 12 = dubious result not excluding the presence of EPF in the serum examined 
RIT 14 = presence of EPF in the serum examined 

et al. 1982). Up to now most laboratories have been working with ALS of their 
own production and only some laboratories have been using commercial mono­
clonal antibodies (Tinneberg et al. 1984) which, however, do not ensure absolute 
accuracy of EPF determination either. 

In clinical veterinary medicine the determination of EPF in serum of gilts is of 
value mainly in cases of early embryonic death where new oestrus can be observed 
during three weeks after the first insemination and where traditional methods of 
pregnancy diagnosis fail to provide unequivocal evidence whether a conception 
disorder or a disturbance in embryonic development was the cause. One gilt in 
the serum of which EPF/ was not demonstrated 7 days after the first insemination 
was inseminated again as early as day 23. 

In pigs a decline of serum EPF activity has been reported to occur around 20, 
40 and 60 days of gestation and an increased number of false negative samples has 
been found mainly between 35 and 60 days (Koch and Ellendorff 1985). In the 
present study these observations were not confirmed. However, the form of test 
used by the afore-mentioned investigators allows better quantitative assessment 
of serum EPF activity. The modification used in the present study provides quali­
tative rather than quantitative results. Moreover, the difference may also be due 
to the use of antilymphocytic sera of different quality (see above). In keeping with 
the afore-mentioned investigators our study demonstrated the presence of EPF 
in serum of gilts practically throughout pregnancy. The demonstration of EPF 
can be of practical value for the detection of gilts with conception disorders or 
embryonic death. 



Prtikaz EPF (early pregnancy factor) u prasnicek v prtibehu 
reprodukcniho cyklu 
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Studium faktoru, ktere ovlivnuji uspesnost koncepce a prubeh gravidity, je za­
vdnym Ukolem vYzkumu v oblasti fyziologie reprodukce. Z tohoto duvodu je nutno 
vypracovat metody, ktere by umoznovaly Casnou detekci bfezosti hospodafskych 
zvifat. Cilem prace bylo ovefit pOuZitelnost modifikovaneho testu inhibice rozet 
k prUkazu EPF (Early Pregnancy Factor) v krevnim seru cryficeti prasnicek 
v ruznych fazich reprodukCniho cyklu. Prakticky v prtibehu ce1eho obdobi bfezosti 
bylo mozno u sledovanych prasnicek pfitomnost EPF v krevnim seru potvrdit. 
Zavislost mezi dosazenjmi rozet - inhibicnimi titry vysetfenych ser a obdobim 
reproducniho cyklu prasnicek byla pro skupiny prasnicek zapustenych a nezapus­
tenych i bfezich a nebfezich vysoce prUkazna (X2 = 77,26 respektive X2 = 81,38; 
P < 0,01). Pfi trojim opakovam vysetfeni vsech vzorkU krevnich ser byla uspes­
nost prUkazu bfezosti pomoci stanoveni EPF u inseminovanych prasnicek 85,7 %. 
U nezapustenych prasnieek a kojicich primipar nebyla pfitomnost EPF v krevnim 
seru potvrzena. Popsana metoda prUkazu EPF v krevnim seru prasnicek muze 
bjt prakticky pOuZita k vyhledani nezabfezlych prasnicek jiz v prvnim tydnu po 
inseminaci a k posouzeni rozsahu embryonaIni mortality. 

Onpe~eneHHe EPF Y CBHHOK B xo~e LlHKna penpO~YKLlHH 

1-'13YlJeHHe Q>aKTopoB, OKa3blBalOlqHX BnHSlHHe Ha ycnewHoCTb 3alJaTHSI 

i1 XOA 6epeMeHHocTH, SlBnSleTCSI Ba>KHOH 3aAalJeH HccneAOBaHHSI B 06naCTH 
Q>H3HonorHH penpOAYKIIHH. no 3TOH npHlJHHe Heo6xoAHMO 3aHSlTbCSI pa3-

pa60TKOH MeTOAOB, cnoco6cTBYlOlqHX cBoeBpeMeHHoMY BblSlBneHHIO 6epe­

MeHHOCTH X03S1HCTBeHHbIX .>KHBOTHbIX_ Uenb HacToSllqeH pa60Tbi CBOAHnaCb 

K TOMY, lJTo6bl npOBepHTbnpHMeHHMOCTb MOAHQ>HIIHpOBaHHoro TeCTa HH­

rH6HlIHH p03eT AnSI onpeAeneHHSI EPF (Early Pregnancy Factor) 

B KPOBSIHOH ChlBopoTKe copoKa CBHHOK Ha pa3HoM 3Tane IIHKna pen po­

AyKIIHH_ no CyTH Aena B Te4eHHe Bcero nepHOAa 6epeMeHHoCTH y Hccne­
AyeMblx CBHHOK MO>KHO 6blno Ha6nlOAaTb npHCYTCTBHe EPF B KPOBSIHOH 

CbIBOpOTKe. 3aBHCHMOCTb Me>KAY AOCTHrHYTblMH p03eT-HHrH6HpYlOlqHMH 

THTpaMH HccneAyeMblx CblBOPOTOK H nepHOAOM IIHKna penpOAYKIIHH CBH­

HOK OTnHlJanaCb y rpynn oceMeHeHHblX H HeoceMeHHblX, 6epeMeHHbiX 

H He6epeMeHHbiX CBHHOK BblCOKOH AOKa3aTenbHOCTblO (X2 = 77,26 HnH 
X2 = 81,38; p < 0,01). npH TpoeKpaTHoM nOBTopeHHH HccneAOBaHHSI Bcex 

06pa3110B CblBOPOTOK ycnewHocTb onpeAeneHHSI 6epeMeHHocTH C no­

MOlqblO EPF Y oceMeHeHHblX CBHHOK AOCTHrana 85,7 %_ Y HeoceMeH' 

HblX CBHHOK H BnepBble KOPMSllqHX HanHlJHe EPF B KPOBSIHOH CblBOpOTKe 

He 6blno nOATBep>KAeHo. npHBeAeHHblH MeTOA onpeAeneHHSI B KpO­

BSiHOH CblBopoTKe CBHHOK Ha npaKTHKe MO>KHO Hcnonb30BaTb AnSI BblSlBne· 

HHSI He3a6epeMeHeBwHx CBHHOK Y>Ke Ha nepBoH HeAene nocne oceMeHe­

HHSI H AnSI olleHKH MacwTa60B 3M6pHOHanbHOH cMepTHocTH. 



40 

Acknowledgements 

I wish to thank Dr. F. Klima of the Akademie der Wissenschaften der DDR, Forschungstelle 
ftir Wirbeltierforschung, Berlin, for the modified Hanks solution and MVDr. F. Kovahi, DrSc., 
of the Microbiological Institute of the Czechoslovak Academy of Sciences, Prague, for advice and 
co-operation in the preparation of the rosette inhibition test. 

References 

ELLENDORFF, F.-KOCH, E.: Early pregnancy factors. Ithaca (USA), Perinatology Press, 
1985,276p. 

KOCH, E.-MORTON, H.-NIEMANN, H.-ELLENDORFF, F.: Early pregnancy factor 
(EPF) in the pig before and after surgical removal of ova and in relation to their development 
in culture. Acta endocrin., 99, suppl. 246, 1982, p. 4 (abstr. 4). 

KOCH, E.-ELLENDORFF, F.: Prospects and limitations of the rosette inhibition test to de­
tect activity of early pregnancy factor in the pig. J. Reprod. Fertil., 74, 1985: 29-38. 

MORTON, H. - HEGH, V. - CLUNIE, G. J. A.: Studies of the rosette inhibition test in pregnant 
mice: evidence of immunosuppression? Prov. R. Soc. Lond. B., 193, 1976: 413-419. 

MORTON, H.-ROLFE, B.-CLUNIE, G. J. A.-ANDERSON, M. J.-MORRISON, J.: 
An early pregnancy detected in human serum by the rosette inhibition test. Lancet, I, 1977: 
394-397. 

MORTON, H.-CLUNIE, G. J. A.-SHAW, F. D.: A test for early pregnancy in sheep. Res. 
vet. Sci., 26,1979: 261-262. 

MORTON, H.-TINNEBERG, H. R.-ROLFE, B.-WOLF, M.-METTLER, L.: Rosette 
inhibition test: A multicentre investigation of early pregnancy factor in humans. J. Reprod. 
Immunol.,4, 1982: 251-261. 

MORTON, H.-MORTON, D. J.-ELLENDORFF, F.: The appearance and characteristics, 
of early pregnancy factor in the pig. J. Reprod. Fertil., 68, 1983:437-446. 

MORTON, H.: Early pregnancy factor (EPF): a link between fertilization and immunomodulation. 
Austral. J. bioI. Sci., 37, 1984: 393-407. 

NANCARROW, C. D.-WALLACE, A. L. C.-GREWAL, A. S.: The early pregnancy factor 
of sheep and cattle. J. Reprod. Fertil., suppl., 30,1981: 191-199. 

PAISLEY, L. G.-DAVIS, W. C.-ANDERSON, P. B.-MICKELSEN, W. D.: Detection 
of early pregnancy factor in swine: A need for dialogue. Theriogenology, 18, 1982: 393-401. 

POSPfSIL, Z.-MACHATKOVA, M.-MENSfK, J.-RODAK, L.-MOLLER, G.: Decline 
in the phytohaemagglutinin responsivenes of lymphocytes from calves infected experimentally 
with bovine viral diarrhoea-mucosal disease virus and parainfluenza 3 virus. Acta vet. Bmo 
44, 1975: 369-375. 

SMART, Y. C.-FRASER, I. S.-CLANCY, R. L.-ROBERTS, T. K.-CRIPPS, A. W.: 
Early pregnancy factor as a monitor for fertilization in women wearing intrauterine devices. 
Fertil. Steril., 37, 1982: 201-204. 

SMART, Y. C.-FRASER, I. S.- ROBERTS, T. K.-CLANCY, R. L.-CRIPPS, A. W.: 
Fertilization and early pregnancy loss in healthy women attempting conception. Clin. Reprod. 
Fertil., 1, 1982a: 177-184. 

STRAUBE, W.-G<:>RETZLEHNER, G.-LOH, M.-SCHOTZ, M.-NEHMZOW, M.: 
Detection of the early pregnancy factor (EPF) in the serum of patients with a doubtful pregnancy. 
Zbl. Gyniikol., 109, 1987: 968-973. 

STRAUBE, W. - personal communication (Varna) 1988. 
TINNEBERG, H. R.-STAVES, R. P.-SEMM, K.: Improvement of the rosette inhibition 

assay for the detection of early pregnancy factor in humans using the monoclonal antibody Anti­
-Human-Lyt - 3. Amer. J. Reprod. Immunol., 5,1984: 151-156. 




