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Abstract 

A field study was conducted between February 
and November 1995 in three Holstein dairy herds (193 
inseminations) to determine the overall accuracy and 
usefulness of the skim milk progesterone pregnancy 
test on day 21 post-breeding, and to examine the ef­
fects of using different cutoff values and conception 
rates on predictive values of this pregnancy test. Re­
sults of the milk progesterone test were compared to 
pregnancy diagnosis after 25 days post-breeding us­
ing transrectal ultrasonography and palpation as a 
non-perfect gold standard. The conception rate of the 
study population based on transrectal palpation was 
42%. The relative sensitivity, specificity, and positive 
and negative predictive values of the milk progester­
one test at a cutoff level of 1 ng/ml were 90%, 67%, 
66% and 90%, respectively. These results confirm that 
in a herd population with a conception rate of 42%, 
the milk progesterone test is not a good predictor of 
pregnancy because the proportion of false positive re­
sults was high at 19% (37 /193). The capacity of the 
test to detect open cows is acceptable with an overall 
proportion of false negative tests of 4% (8/193). Be­
cause 8 out of 83 cows tested negative were subse­
quently diagnosed pregnant by transrectal 
examinations, this milk progesterone test would be 
expected to result in a 10% probability of misdiag-
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nosing pregnant cows as non-pregnant. If this test was 
applied in the field, the 1 ng/ml cutoff value would be 
expected to result in optimal probabilities (>90%) in 
predicting non-pregnancy in dairy herds with a con­
ception rate of less than 50%. Herds with a concep­
tion rate over 50% would not be expected to benefit 
as much from the test since the predictive value of a 
negative test is less than 90%. Finally, considering 
that a false negative diagnosis is more costly than a 
false positive, the optimal cutoff value was also cal­
culated at a three to one ratio in favor of finding fewer 
false negatives. In this case, the optimal cutoff value 
for the herd with a 42% conception rate was 1.2 ng/ 
ml. This study shows that the usefulness of the 
progesterone test relies on assessing the right cutoff 
level for the milk progesterone pregnancy test which 
relies not only on the measurement itself, but also on 
the expected conception rate and the ratio between 
false negative and false positive test results. 

Introduction 

In industrialized countries, it is very costly when 
dairy cows are open for more than 90-100 days.5•8 For 
profitable lifetime production, the calving interval for 
dairy cows should be approximately 12 to 13.5 months. 
To achieve this objective, detection of non-pregnant cows 
as soon as possible following insemination is necessary 
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in order to decide whether to shorten the next ovula­
tory cycle and reinseminate, or alternatively to cull the 
cows from the herd. 

Physical detection of the gravid uterine horn by 
transrectal palpation and more recently visualization 
of the embryo by ultrasonography have been the meth­
ods of choice to confirm pregnancy between days 25 and 
45 post-insemination.6·19 Prior to day 25, because the 
embryo cannot be easily detected by ultrasonography, 
the estimation of serum or milk progesterone concen­
trations between 21 and 24 days post-insemination is 
still the most practical test to determine early pregnancy 
of dairy cows. 11

•
13 

Progesterone is not a pregnancy-specific hormone 
per se. The main purpose of measuring progesterone 
concentrations between days 21 and 24 post-insemina­
tion is not to detect the pregnant cows. It is to identify 
cows that have failed to conceive or had early embry­
onic death before maternal recognition of pregnancy, and 
have thus undergone luteolysis. In a recent field study 
conducted on 4 72 cows to determine the usefulness of a 
whole milk progesterone pregnancy test at 21 days post­
breeding, Rajamenhendran et al13 reported a test speci­
ficity of 57.5% based on a cutoff level of 1 ng/ml. At a 
conception rate of 53%, the predictive value of a nega­
tive result (progesterone< 1 ng/ml) was 94% and in ac­
cordance with other studies.7

•
11 The low specificity of 

the test can be attributed, in part, to non'-pregnant cows 
experiencing a later decline in progesterone due to es­
trous cycles being longer than 21 days, and to a propor­
tion of cows experiencing early embryonic losses.6·7•

13 

There is considerable variation in the literature 
concerning the concentration of milk progesterone used 
as a cutoff level for pregnancy diagnosis. Cutoff values 
of 1, 1.5 and 3 ng/ml have been used.2·11·13 Higher values 
were proposed when the assay for milk progesterone was 
first developed twenty-five years ago.9·12 Several fac­
tors can explain these differences, such as the collec­
tion and processing of the milk sample itself, the 
laboratory assay method used, and finally the choice of 
a cutoff level to optimize the predictive value of the di­
agnostic test. Progesterone is soluble in fat and there­
fore the absolute concentration is higher in whole milk 
than in skim milk.12 Whole milk progesterone concen­
trations increase with the increase in fat content of 
evening milkings compared to morning samples.9 Simi­
larly, content of fat and progesterone in whole milk is 
higher in composite bulk milk and hand-drawn post­
milking strippings compared to hand-drawn fore-milk 
samples.9·12 When producing skim milk samples, the 
progesterone content decreases if the temperature of the 
whole milk kept at 39°F (4°C) is allowed to increase to 
room temperature prior to centrifugation. This is due to 
a reversible physical phenomenon of temperature-de­
pendent solubility of progesterone in the milk fat frac-
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tion. 4•10 The precision of the laboratory assay method 
used also has an effect. For instance, the use of more 
popular direct assay kits developed for human serum 
overestimate the absolute concentrations of progester­
one in cow milk compared to the more cumbersome ex­
traction procedure. 16 For the reasons mentioned above, 
the type of milk sample analyzed as well as the proges­
terone assay method used need to be standardized to 
enable the bovine practitioner to make the best use of 
the test. 

Finally, the choice of an appropriate cutoff value of 
progesterone to optimize the predictive values of the di­
agnostic test will also have an impact on the interpreta­
tion of the test result. The sensitivity and specificity of 
the test, which are absolute properties of the test, de­
pend on the cutoff value and the validity of the gold stan­
dard.15 The positive and negative predictive values of 
the pregnancy test, which are more important to the prac­
titioner, are relative, varying in response to changes not 
only in test sensitivity and specificity, but also in response 
to changes in the conception rate of the study population 
(or prevalence).15 For all these reasons, it is very impor­
tant for the bovine practitioner to better understand what 
can affect milk progesterone levels and to be more criti­
cal about interpretation of the test results. 

Objectives of the present field study were to 1) 
evaluate the relative sensitivity, specificity and predic­
tive values of a quantitative milk progesterone assay 
performed at Day 21 post-insemination on pregnancy 
status confirmed by transrectal ultrasonography and 
palpation after Day 25, 2) examine the effect of using 
different cutoff values of progesterone on pregnancy test 
performance and 3) evaluate the applicability of such a 
test in relation to different simulated herd conception 
rates in dairy cattle. 

Materials and Methods 

Herd selection and experimental protocol 
Three dairy herds followed on a monthly herd 

health program (Ambulatory Clinic of the Faculty ofVet­
erinary Medicine, Universite de Montreal, Quebec, 
Canada) were used in the study. These herds had a 305d 
equivalent (305ME) milk production average of 21,450 
lb (9750 kg). One hundred and ninety three artificial 
inseminations (Al) were performed between February 
13, 1995 and November 14, 1995, and cows were fol­
lowed intensively according to the schedule presented 
in Figure 1. At Day 21 post-insemination, dairy produc­
ers were asked to collect morning post-milking samples 
in plastic tubes containing potassium dichromate as a 
preservative. On a weekly basis, the participating farms 
were visited by the same bovine practitioner who per­
formed pregnancy examinations and brought the milk 
samples back to the laboratory. Samples were kept at 
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Artificial 
insemination 

Milk sample 
collection 

Ul trasonogra phic 
examination 

Trans rectal 
re-examination 

DAY 0 ------------------------------ 21 ----------------------- 25 to 40 ----------------- >40 days 

Figure 1. Schedule of events following artificial insemination of dairy cows in order to evaluate the milk progest­
erone pregnancy test on Day 21 post-breeding. 

the farm at 39°F (4°C) for up to one week. They were 
brought back to the laboratory and kept at 39°F (4°C) 
until centrifugation at 3000 RPM for 10 minutes at 39°F 
(4°C). Following centrifugation, the fat layer was re­
moved by aspiration. The skim milk was kept at -4 °F 
(-20°C) until assayed for progesterone. Progesterone was 
measured by solid phase radio-immunoassaya following 
the manufacturer's specification, adapted according to 
Srikandakumar et al using human serum standards 
diluted 1:3 in a pool of low progesterone skim milk. 16 

Reference standards contained 0.025 to 10 ng/ml. 
Samples were measured in duplicate with a mean 
within assay coefficient of variation of 4%. Four qual­
ity control samples were measured in each assay and 
the average values± 1 standard deviation were 0.34 ± 
0.09, 1.28 ± 0.23, 1.73 ± 0.32, 3.21 ± 0.47 ng/ ml, and 
their respective coefficients of variation were 27%, 18%, 
19% and 15%. The absolute sensitivity (lowest detect­
able value) of the assay was 0.02 ng/ml. 

Farmers were asked to maintain a written daily 
log of any physical signs to determine estrous and breed­
ing dates. Transrectal ultrasonographic examinations 
were performed between days 25 and 40 post-insemi­
nation with a portable ultrasound scannerb using a 5 
MHz rectal probe. The ultrasound examination was 
then followed by a transrectal palpation pregnancy di­
agnosis performed after day 40 post-insemination un­
less cows were rebred in the interim. 

Definitions 

Cows were assumed to be non-pregnant if they 
demonstrated signs of heat, were rebred and/or con­
firmed open by transrectal ultrasonography and palpa­
tion. On the other hand, cows were declared pregnant 
to a given AI if they were confirmed pregnant by the 
veterinarian with transrectal ultrasonography or pal­
pation. Hereafter, the transrectal pregnancy examina­
tions refer to the ultrasonography and palpation results 
of the pregnancy outcome definitions described above. 

Statistical Analysis 

Statistical analysis was performed using SAS sta­
tistical software. 14 A contingency 2 by 2 table was ere-
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ated to compute the progesterone test relative sensitiv­
ity, specificity, positive and negative predictive values 
using the pregnancy outcome definitions described above 
as the non-perfect gold standard. The term relative is 
used to describe the test sensitivity and specificity be­
cause the gold standard is only an estimation of the true 
conception rate since it does not take into account early 
embryonic mortality that could have occurred prior to 
ul trasonogra phy. 

The formula described below was used to find the 
cutoff value according to the economic weight pertain­
ing to the cost of a misdiagnosed pregnant cow (false 
negative) compared to a misdiagnosed non-pregnant cow 
(false positive). Once the false negative to false positive 
ratio and the probability of pregnancy (i.e conception 
rate) are given, the sensitivity becomes a function of 
specificity. The calculations were done using a 1:3 ratio 
with pregnancy probabilities of 28% and 42%. 

False(negative) Prob(pregnancy )*(I-Sensitivity) 
= ---------------

False(positive) ( 1-Prob(pregnancy) )*(I-Specificity) 

Results and Discussion 

Results of the 21-day milk progesterone test com­
pared to transrectal pregnancy examinations are pre­
sented in Table 1. The apparent conception rate of the 
study population based on transrectal palpation was 
42% (81/193). At this prevalence, the relative sensi­
tivity, specificity, positive and negative predictive val­
ues of the milk progesterone test at Day 21 using a 
cutoff level of 1 ng/ml were 90%, 67%, 66% and 90%, 
respectively. The high sensitivity of the test indicates 
that 90% of the 81 transrectally diagnosed pregnant 
cows had a milk progesterone value equal to or greater 
than 1 ng/ml on Day 21 post-insemination. However, 
the specificity of 67% indicates that only 2/3 of the 
transrectally diagnosed non-pregnant cows had proges­
terone concentrations below 1 ng/ml, and thus 1/3 of 
non-pregnant cows had progesterone values above this 
threshold and were wrongly declared pregnant. These 
false positive results can be attributed, in part, to non­
pregnant cows experiencing a later decline in progest­
erone due to estrous cycles being longer than 21 days 
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and/or to a proportion of cows experiencing early em­
bryonic losses. According to the literature, early em­
bryonic losses before 42 days post-insemination should 
range between 10 and 20%.6

•
7

•
17

•
18 Because the relative 

sensitivity and specificity assessment for milk proges­
terone at Day 21 post-insemination are in relation to a 
non-perfect gold standard measured after this time,3 

it is not possible to determine precisely if false posi­
tive progesterone test results are due predominantly 
to cows experiencing long estrous cycles, to cows that 
have had early embryonic mortality or to cows that 
had been bred 21 days previously at the wrong time on 
misdiagnosed estrous signs by the dairyman. To evalu­
ate the risk of embryonic mortality in the absence of a 
gold standard we have proposed the use of the Gibbs 
sampling method.1 

With a positive predictive value of66%, 2/3 of cows 
with a milk progesterone level equal to or greater than 
1 ng/ml were correctly diagnosed as pregnant, but 1/3 
were misdiagnosed as being pregnant. These findings 
are in general agreement with other studies that have 
reported a positive predictive value ranging from 72 to 
77%11

•13 and confirm that the milk progesterone test is 
not a very good indicator of pregnancy. On the other 
hand, the negative predictive value of90 % means that 
75 out of 83 cows tested negative (i.e. with milk proges­
terone levels below 1 ng/ml) were correctly diagnosed 
as non-pregnant with the remaining 8 cows misdiag­
nosed as being open. Previous studies have reported a 
negative predictive value of milk progesterone tests 
ranging from 94 to 97%.7

•
11

•
13 Apparent differences be­

tween the present study and those previously reported 
are discussed below after examining the effect of chang­
ing the cutoff value. 

Table 1. Results of the milk progesterone test per­
formed on Day 21 post-breeding compared 
to transrectal pregnancy examinations (ul­
trasonography and palpation) performed 
after 25 days post-insemination. 

Progesterone ( +) 
~ 1 ng/ml 

Progesterone (-) 
< 1 ng/ml 

Total 

Pregnant 
(+) 

73 

8 

81 

Non-Pregnant 
(-) 

37 

75 

112 

Apparent prevalence or conception rate is 42% 

Total 

110 

83 

193 

Test sensitivity= 90% (73/81) and specificity= 67% (75/112) 
Predictive value of a positive test= 66% (73/110) 
Predicitive value of a negative test= 90% (75/83) 
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It is clear that comparing pregnancy test perfor­
mance between studies using milk progesterone deter­
minations at Day 21 post-breeding requires that all the 
diagnostic test parameters, including the conception 
rates, are available, as well as the sampling and assay 
methodology. In this respect, the study of 
Rajamahendran et al13 can be compared to the present 
study. Both studies used a cutoff value of milk progest­
erone of 1 ng/ml. However, Rajamahendran et al13 used 
whole milk and the direct assay using human standards 
only, whereas we used skim milk and human standards 
diluted in bovine milk. It would be reasonable to say 
that based on previous findings 12 the 1 ng/ml cutoff value 
of the present study using skim milk is equivalent to a 
higher cutoff value measured in whole milk in the study 
by Rajamahendran et al. 13 Therefore, in relative terms, 
the 1 ng/ml cutoff of their study would correspond to a 
lower cutoff value than that of our study. The presumed 
lower cutoff value is supported by the test characteris­
tics which show a higher sensitivity (97% versus 90%) 
but lower specificity (57% versus 67%) in their study 
compared to the present study. Therefore the results of 
both studies are similar scientifically and any differences 
are likely due to a combination of many factors, includ­
ing different absolute cutoff values associated with the 
nature of the milk sample used (whole milk versus skim 
milk), different conception rates, and use of different 
non-perfect gold standards. 

The effect of changing the cutoff levels of proges­
terone from 0.8 to 3.0 ng/ml are shown in Table 2. In­
creasing the cutoff level decreases the sensitivity of 
the test but increases the predictive value of positive 
tests from 65 to 76%. It is apparent from this table 
that the positive predictive value is inversely related 
to the negative predictive value. Choosing the optimal 
progesterone cutoff value is an economical issue where 
the cost of a false positive needs to be weighed against 
the cost of a false negative. However, it is reasonable 
to say that losses for a cow that is pregnant, but de­
clared open (false negative), are higher than losses for 
a cow that is open, but declared pregnant (false posi­
tive). Some additional costs of a false negative would 
be due to hormone treatments to return to estrus, heat 
detection, rebreeding, plus additional feed costs. There­
fore we hypothesized that a false negative could be 
three times more costly than a false positive and cal­
culated the adjusted cutoff value according to the for­
mula described in the materials and methods. Using 
a probability of pregnancy of 42% in the study popula­
tion of the present study and a three to one ratio in 
favor of finding a false positive rather than a false nega­
tive, it was calculated that a cutoff value of 1.2 ng/ml 
should be used. By comparison, using the same ratio 
in favor of declaring more false positives but in herds 
experiencing a lower conception rate of 28%, the cal-
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Table 2. Effects of changing the progesterone cutoff values on relative sensitivity, specificity and predictive values 
of the milk progesterone test compared to transrectal pregnancy examinations (ultrasonography and pal­
pation) performed after 25 days post-insemination in herds having an overall conception rate of 42%. 

Progesterone Relative 
Cutoff Concentration Sensitivity 
(ng/ml) 

0.8 91% 
0.9 91% 
1.0 90% 
1.1 89% 
1.2 88% 
1.4 83% 
1.5 82% 
2.0 68% 
3.0 36% 

culated cutoff value should be adjusted to 1.5 ng/ml. 
Therefore, for any given conception rate and economi­
cally determined ratio of false negative to false posi­
tive, it is possible to find an appropriate cutoff value 
that would make the test useful. 

Furthermore, it has been shown that prevalence 
affects the diagnostic test parameters. 15 For example, 
when using a fixed cutoff value of 1 ng/ml in herds with 
different simulated conception rates, the positive and 
negative predictive values of the milk progesterone test 
performed at Day 21 are shown in Table 3. This simula­
tion shows that a 1 ng/ml cutoff value would be best 
suited to improve detection of non-pregnant cows in 
herds where the conception rate is less than 50%, 
whereas herds with a conception rate above 50% would 
not benefit as much from the progesterone test for early 
detection of open cows. This again shows the impor­
tance of adjusting the cutoff value to the expected con­
ception rate of a given herd. 

All of these factors are difficult to consider to­
gether and many of them are dynamic and change over 
time. This might explain why the milk progesterone 
test is not used extensively in the field by bovine prac­
titioners in order to determine pregnancy status in 
dairy cows. 

Relative Positive Negative 
Specificity Predictive Predictive 

Value Value 

64% 65% 91% 
64% 65% 91% 
67% 66% 90% 
68% 67% 89% 
71% 68% 89% 
74% 70% 86% 
78% 73% 85% 
82% 73% 78% 
92% 76% 67% 

Conclusions 

This study illustrates the importance of assessing 
the right cutoff level for the milk progesterone pregnancy 
test which relies not only on the measurement itself 
(type of milk sample submitted, assay method used), 
but also on the conception rate, and the economic weight 
of the decision in favor of a balance between false nega­
tive and false positive results. 
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Footnotes 

acoat-A-Count, Diagnostic Products Corp, Mississauga, 
Ontario, CANADA 

Table 3. Positive (PPV) and negative (NPV) predictive values of the milk progesterone test based on a cutoff 
value of 1 ng I ml, a test sensitivity of 90%, a test specificity of 67% and different simulated conception 
rates (CR). 

CR 25% 30% 35% 40% 45% 50% 55% 60% 

PPV 48% 54% 60% 64% 70% 74% 77% 81% 

NPV 96% 94% 94% 91% 90% 87% 86% 82% 
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bEcho 900, Alliance Medical Inc., Montreal, Quebec, 
CANADA 

References 

1. Bigras-Poulin M, DesC6teaux L, Carriere PD, van den Wijngaard 
C: Using Gibbs sampling to evaluate the risk of embryonic death in 
the absence ofa gold standard. Proceedings of the International Sym­
posium on Veterinary Epidemiology and Economics: 2000 (submit­
ted). 
2. DarwashAO, Lamming GE, Woolliams JA: The potential for iden­
tifying heritable endocrine parameters associated with fertility in post­
partum dairy cows. Anim Sci 68: 333-347, 1999. 
3. DesC6teaux L, Carriere PD, Bigras-Poulin M: Evaluation of the 
early conception factor (ECFTM) dip stick test in dairy cows between 
days 11 and 15 post-breeding. Bov Prac 34(2): 87-91, 2000. 
4. Eissa HM, Nachreiner RF, Refsal KR: Effects of sample handling 
temperatures on bovine skim milk progesterone concentrations. 
Theriogenology 43:893-898, 1995. 
5. Ferry JW: Do we need postpartum fertility exams as part of a re­
productive herd health program? Proc Am Assoc Bov Prac: 235-238, 
1992. 
6. Filteau V, DesC6teaux L: Accuracy of a portable ultrasound scan­
ner for early pregnancy diagnosis in the cow. A retrospective study. M 
V Quebec 28: 81-85, 1998. 
7. Gowan EW, Etches RJ, Bryden C, King GJ: Factors affecting accu­
racy of pregnancy diagnosis in cattle. J Dairy Sci 65: 1294-1302, 1982. 
8. Harness JK, Ott JM, Butt MT, Bower KA, Henry RT: Response of 
reproductive control programme to computer enhancement. Proc World 
Congress on Diseases of Cattle: 272-276, 1986. 
9. Heap RB, Holdsworth RJ, Gadsby JE, Laing JA, Walters DE: Preg­
nancy diagnosis in the cow from milk progesterone concentration. Br 

Abstract 

Vet J 132: 445-464, 1976. 
10. Nachreiner RF, Oschmann SJ, Edqvist LE, Richards JI: Factors 
affecting skim milk progesterone assay results. Am J Vet Res 53: 
1085-1089, 1992. 
11. Pennington JA, Schultz LH, Hoffman WF: Comparison of preg­
nancy diagnosis by milk progesterone on day 21 and day 24 post­
breeding: field study in dairy cattle. J Dairy Sci 68 :2740-2745, 1985. 
12. Pope GS, Majzlik I, Ball PJ, Leaver JD: Use of progesterone con­
centrations in plasma and milk in the diagnosis of pregnancy in do­
mestic cattle. Br Vet J 132: 497-506, 1976. 
13. Rajamahendran R, Burton B, Shelford J: A field study on the use­
fulness of milk progesterone determination to confirm estrus and preg­
nancy of dairy cows in the Fraser Valley area of British Columbia. 
Can Vet J 34: 349-352, 1993. 
14. SAS® System for Windows, version 6.12, SAS Institute inc., Cary, 
NC, 27513, USA. 
15. Smith RD: Veterinary Clinical Epidemiology, A Problem-Oriented 
Approach , Butterworth-Heinemann, Stoneham MA, 1991, pp 29-36. 
16. Srikandakumar A, Ingraham RH, Ellsworth M, Archbald LF, Liao 
A, Godke RA: Comparison of a solid-phase, no-extraction radioimmu­
noassay for progesterone with an extraction assay for monitoring luteal 
function in the mare, bitch, and cow. Theriogenology 26: 779-793, 
1986. 
17. Wijeratne VS: A population study of apparent embryonic mortal­
ity in cattle with special reference to genetic factors. Anim Prod 16: 
251-259, 1973. 
18. Wood PDP: A note on detection of estrus in cattle bred by artifi­
cial insemination and the measurement of embryonic mortality. Anim 
Prod 22: 275-278, 1976. 
19. Youngquist RS: Pregnancy diagnosis, in Youngquist RS (ed) Cur­
rent Therapy in Large Animal Theriogenology. Philadelphia, WB 
Saunders Co, 1997, pp 295-303. 

Bovine Viral Diarrhoea Virus and Ovarian Function in Cattle 
Fray M.D., Mann G.E., Clarke M.C., Charleston B. 
Cattle Practice (1999) 7(4): 411-417 

Bovine viral diarrhoea virus (BVDV) is endemic 
throughout the world and is acknowledged as a major 
cattle pathogen responsible for a spectrum of symptoms, 
including reproductive failure. The endemic nature of 
BVDV means that susceptible cattle are under constant 
threat of infection through direct contact or the use of 
contaminated semen, embryos, bovine sera etc. In this 
article we review some experimental data which investi­
gated the distribution of BVDV antigens within ovarian 
tissue recovered from 3 BVDV infected heifers and one 
BVDV na'ive animal. In a separate study, the effects of an 
acute infection 2 days before oestrus on oestradiol, proges­
terone and prostaglandin secretion was analyzed. 

BVDV antigens were localized in ovarian sections by 
indirect immunofluorescence using a monoclonal antibody, 
raised against the non-structural protein NS3. BVDV was 
widely distributed within the ovarian stroma, the follicu­
lar cells and oocytes. Detectable levels of BVDV antigen 
were present in 18. 7% of the oocytes. The proportion of 
antigen positive oocytes did not differ (P>0.05) between 
the primordial 227/1247 (18.2%), primary 122/630 (19.4%) 
and secondary 13/62 (21.0%) follicle populations. 
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To assess the effects of BVDV infection on ovarian/ 
endometrial function oestradiol, progesterone and PGF2a 
metabolite (PGFM) levels were analyzed in plasma 
samples collected from 14 cows during a synchronized 
oestrous cycle. Seven cows were challenged with non-cy­
topathogenic BVDV so that peak viraemia occurred dur­
ing the initial period of luteal development. The remain­
ing 7 cows served as control animals and remained BVDV 
negative throughout the study. Leucopenia, viraemia and 
BVDV neutralizing antibodies were detected in the 7 cows 
challenged with BVDV. In addition, the BVDV challenge 
significantly (P<0.01) reduced plasma oestradiol levels 
between Day 4 and Day 9 post oestrus ( 6 to 11 days post 
challenge) although the plasma concentrations of proges­
terone and PGFM did not differ from the controls. 

From these experiments we conclude that bovine fol­
licular cells and oocytes are permissive to BVDV infec­
tion at all stages of development and that BVDV can tran­
siently suppress oestradiol secretion. These data highlight 
two potential routes by which BVDV may reduce fertility 
in the cow, namely impairment of oocyte quality and dis­
ruption of gonadal steroidogenesis. 
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