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Abstract 
Galicia, L.L., Estrada, K.S., Galina, C.S., Perez, G.E., Romero, J.J. andMolina, S.R. 2006. Ultrasonography 
as aid for early pregnancy diagnosis in Zebu cattle in a natural mating programme. J. Appl. Anim. Res., 

To utilise ultrasonography in Zebu cattle to test early pregnancy, multiparous Bos indicus COWS (n=74) 
were allocated with 2 mature Brahman bulls, which were replaced with new ones every four weeks. COWS 
were bled for radioimmunoassay progesterone analysis at the time of ultrasound and four days prior 07' 
after this event. The efficiency of the ultrasound findings and progesterone levels were compared wit' 
Kappa index using the computer programme (WIN) EPISCOPE. Ultrasound precision for early pregnancy 
diagnosis was 96%. Moreover, animals not clearly defined as pregnant, following examination revealed 
that only 54% were actually pregnant. The efficiency to detect the lack of ovarian activity was only 25% 
as revealed by progesterone concentrations lower than l n g l  ml. In contrast, the association between a 
detectable CL by ultrasound and progesterone values higher than l n g l m l  was 90%. The incidence of 
embryonic death was 15.4%. Based on these results the efficacy for detecting early pregnancy by ultrasound 
and the presence o f  an active CL  is satisfactory, whereas the precision to detect non-cycling animal is 
questionable and the incidence of embryonic death is high. 

Key words: Pregnancy diagnosis, Bos indicus, cattle, ultrasonography. 

29: 53-58. 

Introduction therefore, commonly used. However, when 
carried out before the 40th day of conception 
a slightly increased incidence of embryonic 
mortality may result (Alexander et al., 1995). 

Pregnancy diagnosis by rectal palpation of 
the uterus  in cattle is inexpensive and, 

The advantage of transrectal ultrasonography 
E-mail: cgalina@Jservidor.unam.mx; Phone: (525) 56225860. Over rectal palpation is that the presellce of 
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the embryo can be detected earlier and direct 
physical manipulation of the  gravid 
reproductive tract is not necessary (Beal et 
al., 1992) thus potentially reducing the risk 
of embryonic death. Most of the work on 
ultrasonography has been carried out in 
dairy herds, in which the exact date  of 
insemination or  mounting is recorded. In 
contrast, in grazing beef cattle the date of 
mating is usually unknown. 

In Bos indicus cattle embryonic mass 
and heartbeat can be accurately determined 
from day 23 (Rosiles et al . ,  2005). The 
precision of ultrasound for  pregnancy 
diagnosis increases as long as  pregnancy 
continues (Pieterse et al., 1990b, Rosiles et 
al., 2005). 

There is a need for prompt evaluation 
of conception during a breeding programme, 
so that reproductive interventions in non- 
pregnant animals can be implemented as soon 
as  possible. The objective of the present 
study is to  evaluate how early animals can 
be detected via ultrasound following a 
natural mating programme. 

Materials and Methods 
Seventy-four Brahman and cross-bred cows 
(Bos indicus), with 161k94 days postpartum 
and 2.4k1.7 calvings on average were used. 
At the beginning of the trial, 58% had a body 
condition score from 1-1.5 on a scale from 1 
to 5 (Edmonson et al., 1989). Animals were 
kept in a single group along with two adult 
Brahman bulls (3-5 years, previously 
evaluated for reproductive soundness) for 4 
week periods at the end of which the bulls 
were replaced by two new bulls as previously 
described (Molina et al.,  2002). The 
experiments lasted for four months so in all 
8 bulls were used. 

U1 t r asonic pregnancy diagnosis was 
carried out using an Aloka SD-500 with a 5.0 
MHz transrectal probe and recorded on a 
VHS cassette for fur ther  analysis. 
Ultrasound examination was performed 31 

days after the first bulls were introduced and 
again every 16 days making a total of 8 
examinations. The first identified cows that 
became pregnant in the first seven days after 
the bulls were added to the herd and the rest 
to  sequentially detect pregnancies occurring 
during the mating period according to  the 
methodology proposed by Rosiles et al .  
(2005). 

On ultrasound examination animals 
were classified as: 1) not cycling, cows 
without ovarian structures; 2) cycling, cows 
with a corpus luteum defined as a highly 
echogenic structure (Pierson and Ginther, 
1984); 3) pregnant, cows with an amniotic 
vesicle, embryonic mass and heartbeat 
(Curran et al., 1986); 4) possibly pregnant, 
cows with fluid filled uterus and corpus 
luteum but not clearly identifiable embryo. 

Embryonic mortality occurred when the 
cows diagnosed as pregnant were detected 
later as cycling or non-pregnant. 

In  addition, serum samples were 
collected for progesterone determination 
from 74 cows for 4 days prior and 4 days after 
ultrasound examinations. Serum was 
separated in aliquots and kept at -2OC until 
processed for progesterone concentration by 
RIA (Diagnostic Products Corporation). 
Levels above 1 ng/ml were considered as 
indicative of the presence of a corpus luteum. 

Embryos were aged according t o  the 
scale developed for Bos indicus cattle by 
Rosiles et al. (2005). 

Descriptive statist ics were used to 
determine the accuracy of ultrasound in 
pregnancy diagnosis in the  cows. The 
agreement between the ultrasound results 
and progesterone concentrations was 
determined by the Kappa index, using a 
computer program WinEpiscope 2.0 
(Thrusfield et al.,  2001). Sensitivity, 
specificity and predictive values for 
pregnancy diagnosis by ultrasound were 
calculated by 2 x K tables using the same 
program. 
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Results and Discussion 
The first embryos were observed on day 31+.5. 
Embryo size for Bos indicus cattle is similar 
to that reported for Bos taurus up to day 50 
of pregnancy. The females became pregnant 
on average 40229 days after the programme 
started.  Fifty per cent of the  pregnant 
animals were cows calving for the first and 
second time. Average days postpartum when 
pregnancy occurred were 206297 and body 
condition 2.040.5. The time post-service when 
a positive diagnosis can be achieved with 
certain degree of confidence was 3125. This 
is  similar to the  findings reported by 
Rajamahendran et al. (1994). Other authors 
mention different times for  positive 
diagnosis, for example around day 20 (Curran 
et aZ., 1986; Pierson and Adams, 1994) or  
from day 26 to 29 is when embryos can be 
observed for the  first time with 98.3% 
accuracy (Pierson and Ginther, 1984). The 
discrepancies between these studies and the 
present findings might be that in earlier 
communications the  breeding date  was 
known. In a recent study carried out in Bos 
indicus with known breeding dates, the 
embryonic vesicle was first observed 
between days 18 and 20 and heartbeat 
detected by day 23 (Rosiles et al., 2005). 

Early embryonic mortality rate in this 
study was 15.4% (8/52) and cows averaged 
183.7296.7 days postpartum. Gregory et al. 
(1996) found tha t  embryonic mortality 
diagnosed by rectal palpation t o  confirm 
earlier ultrasound findings, was 13.3%. Body 
condition plays an important role and is 
linked to nutritional status. Animals with a 
negative energy balance may start cycling but 
later undergo anestrus after embryonic 
mortality takes place (Butler, 1995). In our 
study, embryonic mortality occurred in cows 
calving for the second or third time (75%), 
which agrees with Hafez (1996), who found 
that embryonic mortality is more common in 
young cattle than in those 6 years or older. 

In 58% of the cases where cows were 
diagnosed as not having ovarian structures, 
the same diagnosis was obtained at the next 
check. Similarly, when the  cows were 
diagnosed as cycling, 50% were similarly 
diagnosed at the next examination, and only 
18% were diagnosed as pregnant. Animals 
were diagnosed as pregnant by ultrasound, 
were confirmed as  pregnant on the next 
examination in 96% of the cases. 
Furthermore, when animals were diagnosed 
as possibly pregnant, only 54% of them were 
in fact pregnant. 

The potential of the ultrasonographic 
examination as a pregnancy test has several 
advantages. For instance, embryos can be 
detected earlier than by rectal palpation and 
the manual manipulation of the reproductive 
tract is less harmful than ultrasound (Beal 
et al., 1992). Another advantage is the early 
diagnosis of a live embryo. 

Ultrasound examination showed that 
4.6% of the females diagnosed as not cycling, 
were pregnant at the next examination. This 
might be due to the corpus luteum being too 
young or immature for detection (Pieterse et 
al., 1990a). Another possibility is that some 
females were not cycling but began to cycle 
between testing periods. 

Sensitivity was 54% (Table 1) and 
specificity 87.5%. The positive predictive 
value of females detected as having a corpus 
luteum and those actually had one was 96% 
and the negative predictive value indicating 
the ratio of females diagnosed as not having 
corpus luteum and those actually did not 
have one was 25%. 

The accuracy of ultrasound for  the 
diagnosis of a corpus luteum was 10% lower 
than  tha t  reported earlier (Pierson and 
Ginther, 1987) for Bos taurus cows between 
days 12 and 14 of the cycle. This discrepancy 
is probably related to the young corpus 
luteum appearing as a bright-grey echogenic 
structure, two to four days after ovulation 
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Table 1 
Sensitivity and specificity values for predictive 

values for the positive and the negative diagnosis 
by ultrasound for the presence of corpus luteum 

compared to progesterone concentrations 

Table 2 
Sensitivity and specificity values for positive and 

negative predictive values of ultrasound for 
diagnosis of early pregnancy when compared to 

progesterone concentrations 

P4 levels at RIA 
P4> lng/ml P4< lng/ml 

Corpus luteum 

Present 
Not present 

96" 4b 

84" 28d 

Total 180 32 

Sensitivity 53.3% 
Specificity 87.5% 
+ Predictive value 96.0% 
- Predictive value 25.0% 

and difficult to  distinguish from the ovarian 
stroma. Thus, in some cases the old corpus 
luteum of a previous cycle might be seen 
besides a young developing corpus luteum. 
Usually, the corpus luteum of an earlier cycle 
is not detected probably as it has the same 
echogenicity as the ovarian stroma (Pieters 
et al., 1990a). Pieterse et al. (1990a) reported 
a sensitivity of 64.3% for corpus luteum 
detection with a lower positive predictive 
value of 67.9%. Besides, Gutierrez e t  al. 
(1996) mentioned a higher sensitivity value 
than that found in the present study with a 
similar positive predictive value and a 
higher negative predictive value. One factor 
affecting the accuracy of corpus luteum 
detection in Bos indicus is its small size. 
Diagnosis is made even more difficult by the 
fact that it does not exceed the limits of the 
ovarian stroma (Aguilar et al., 1983). Another 
factor is the time postpartum when the 
diagnosis is established. Studies indicate 
that detection is easier as the postpartum 
period progresses from 37.5% up to day 70 
after calving to 73.7c%> from day 71 to day 110 
postpartum (Silva et nZ., 1992). 

The sensitivity of ultrasound to detect 
gestation is 82.8% and its specificity for the 
detection of not pregnant females was 89.7% 
('Fable 2).  The positive predictive ;-slue 

P4 levels at RIA 
~ ~~ 

Early pregnancy 
at ultrasound P4> lnglml P4< Ing/ml 

Yes 135" llb 

Not 28' 96d 

Total 163 107 

Sensitivity 82.8% 
Specificity 89.7% 
+ Predictive value 92.5% 
- Predictive value 77.4% 

indicates tha t  the proportion of females 
diagnosed as pregnant which were actually 
pregnant, was 92.4%. The negative predictive 
value corresponding t o  the proportion of 
females diagnosed as non-pregnant, and 
found not be pregnant was 77.7%. 

Ultrasound precision for pregnancy 
diagnosis was 96% which agrees with the 
figure of 98% reported by Pierson and 
Ginther (1984) in dairy herds between days 
26 to 29 of gestation. Ultrasound precision 
may depend on the pregnancy age at  which 
ultrasound is performed (Pieterse e t  al., 
1990b). Most studies suggest increasing 
precision as pregnancy advances from an 
estimated 25 days, in which the precision 
was of 96%. 

Sensitivity of 83% obtained in  the 
present study is the same as that reported 
by Badtram et al. (1991) for dairy herds but 
below the 97.7% found by Pieterse e t  al. 
(1990b) for days 26 to 33 of pregnancy and 
above 44.8% published by the same authors 
for d ys 21 to 25 of pregnancy. This difference 
might be due to  the fact that in dairy unlike 
beef herds, pregnancy diagnosis is performed 
earlier as  the exact dates of breeding or  
service are known. Therefore, the diagnosis 
of the amniotic vesicle as a positive sign of 
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early pregnancy might be confused with the 
fluid that is naturally accumulated during 
proestrus and estrus. 
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