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Abstract 
 

The objective of this study was to examine the 
efficiency of a novel method of early pregnancy 
diagnosis in cows. This method was based on cross-
sectional area changes of corpora lutea measured by 
transrectal ultrasonography. One hundred forty one 
Japanese Black cows were artificially inseminated and 
divided into four groups according to examination days. 
Corpora lutea of all cows in each group were measured 
twice at 7 days apart, on days 13 and 20 (n = 18), 14 and 
21 (n = 40), 15 and 22 (n = 37) and 16 and 23 (n = 46) 
post-insemination. Confirmation of pregnancy was 
performed by ultrasonography on day 30 post-
insemination. All non-pregnant cows showed clear 
regression of their corpora lutea at rates of 35.8, 43.7, 
51.3, and 56.2% on days 20, 21, 22, and 23 post-
insemination, respectively. Some ovarian disorders were 
discovered in 9% of non-pregnant cows. In conclusion, 
the present method was highly sensitive (100%) in 
detecting early non-pregnancies in the field, and also 
helpful in detecting ovarian disorders at an early stage, 
which gives reason to use it for better economic 
management and benefits. 
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Introduction 
 

The cattle industry depends mainly upon 
production of offspring and milk (De Vries et al., 2005). 
Early detection of non-pregnant cows after insemination 
is considered a valuable process in this industry in order 
to make a proper decision at the proper time. Several 
methods have been used for pregnancy diagnosis in 
cows, including the non-return method, rectal palpation, 
hormonal assay, transrectal ultrasonography, and other 
laboratory methods (Humblot et al., 1988; Cordoba et 
al., 2001; Katagiri et al., 2002; Isobe et al., 2005; 
Romano et al., 2006; Faustini et al., 2007; Mayer et al., 
2013). Each method has its advantages and 
disadvantages. Cows that are diagnosed as non-pregnant 
after early pregnancy diagnosis at day 28 or 35 could be 
synchronized for estrus as soon as possible, or left 
waiting for the next natural estrus, which means wasting 

more time, money, and excessive efforts. 
An early and accurate pregnancy diagnosis 

method that makes it possible to take suitable measures 
for the open cows may play a role in the success of the 
reproductive management of cattle. The most accurate, 
time saving, and cost beneficial method of pregnancy 
diagnosis is therefore important for optimum cattle farm 
management (Oltenacu et al., 1990; Thompson et al., 
1995). 

The aim of this experiment was to examine the 
efficiency of a novel, field applicable method of early 
pregnancy diagnosis in inseminated cows. This method 
was based on comparing the value of corpus luteum 
cross-sectional areas on their maximum growing days 
(days 13 to 16) with the value of corpus luteum cross-
sectional areas around the vicinity of the days of 
prospective estrus (days 20 to 23) of the same estrous 
cycle by means of transrectal ultrasonography (Gaja et 
al., 2009). 
 

Materials and Methods 
 

One hundred forty one Japanese Black cows 
(within a cattle farm in Sendai City, Japan) were used 
for this work. Feeding at this farm was according to the 
standard Japanese Animal Feeding Programs 
(Agriculture Forestry and Fisheries Research Council 
Secretariat, 2004). All cows (n = 141) received 
intramuscular double injections of 500 µg Prostaglandin 
F2α analog (PGF2α; Resipron-C, Teikoku Zoki Co. 
Ltd., Japan) 11 days apart, after at least day 40 
postpartum. Artificial insemination by a.m.-p.m. rule 
was performed on days 4-6 post-injection of the second 
dose of PGF2α, when the cow showed signs of estrus 
(Nebel et al., 1994). 

For monitoring the growth and regression of 
corpora lutea (CL), ovaries of all cows were scanned 
three times during the experimental period using real-
time ultrasonography (Tringa linear, Esaote Piemedical, 
Netherlands) equipped with a 5 MHz linear transducer. 
According to the times of scanning, the cows were 
divided into 4 groups, as follows: 

Group 1: Cows scanned on days 13, 20, and 30 
post-insemination; (n = 18). 
Group 2: Cows scanned on days 14, 21, and 30 
post-insemination; (n = 40) 
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Group 3: Cows scanned on days 15, 22, and 30 
post-insemination; (n = 37). 
Group 4: Cows scanned on days 16, 23, and 30 
post-insemination; (n = 46). 

The third scanning was conducted on day 30 
post-insemination in all cows from all groups to confirm 
pregnancy. All ultrasonography scanning was performed 
gently for all cows used in this experiment by the same 
expert person, avoiding invasive manipulation of 
reproductive organs.  

The cross-sectional areas (mm2) of CL (CL c-s 
area) were calculated by the following formula: CL c-s 
area (Elliptical area) = π× (diameter a/2) × (diameter 
b/2). Where a and b are the long diameter and the short 
diameter of the CL, respectively.  

Regression rate of the CL was calculated by the 
following formula: 100 - (Day X2 CL c-s area/Day X1 CL 
c-s area) × 100. Where X1 and X2 represents the 1st and 
2nd scanning days, respectively. 

Significant analyses were determined by χ2 test 
or student’s t-test. A P-value of less than 0.05 was 
considered statistically significant. 

 
Results 

 
All cows from the four experimental groups 

(n = 141 cows) showed signs of estrus and were 
inseminated artificially, based on the am-pm rule. Based 
on the ultrasonographic examination on day 30 post-
insemination, 62 cows (44%) were diagnosed as 
pregnant whereas the rest (79 cows; 56%) were empty. 
During the 1st ultrasonographic examination of the

inseminated cows (days 13 to 16), some ovarian 
disorders were discovered in 13 cows (9%), which were 
all non-pregnant. These cows were excluded from the 
experiment and sent to treatment. The rest of non-
pregnant cows (n = 66; 47%) showed significant 
regression in their corpora lutea at rates of 35.8, 43.7, 
51.3, and 56.2% on days 20, 21, 22, and 23 post-
insemination, respectively. Table 1 and Fig. 1 show the 
regression rates of corpora lutea in the non-pregnant 
cows at the 1st and 2nd ultrasonographic examinations. 
Pregnant cows had progressive increases in the 
development of their corpora lutea throughout the 
successive examination days (1st and 2nd 
ultrasonographic examinations). Table 2 shows the 
proportion of pregnant cows with CL cross-sectional 
area changes. 

 
Table 1. Measurements of cross-sectional areas of 
corpora lutea in non-pregnant cows at 1st and 2nd 
ultrasonographic examinations. 
Group No. Days Mean 

(mm2) 
Std 
(mm2) 

Regression 
rate (%) 

1 8 13 382.6 131.6 - 
20 234.4 73.4 35.8 

2 19 14 367.9 92.9 - 
21 202.5 62.1 43.7 

3 17 15 366.5 78.7 - 
22 175.4 52 51.3 

4 22 16 350.5 94.5 - 
23 157.5 60.5 56.2 

 66  
 

 
 

 
Figure 1. Cross-sectional areas of corpora lutea in pregnant and non-pregnant cows at 1st and 2nd 
ultrasonographic examinations. 
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Table 2. Proportion of pregnant cows with CL cross-sectional area changes. 

   CL area changes 

Days of examination Group Total 
(No.) 

Increased Decreased No. (%) 

No. (%) up to 10% 10-25% over 25% 

13 and 20 1 7 4 (57.1%) 2 (28.6%) 1 ( 14.3%) 0 (%) 
14 and 21 2 18 11 (61.1%) 5 (27.8%) 2 (11.1%) 0 (%) 
15 and 22 3 16 5 (31.3%) 6 (37.5%) 5 (31.2%) 0 (%) 
16 and 23 4 21 15 (71.4%) 3 (14.3%) 3 (14.3%) 0 (%) 

 Total 62 35 (56.5%) 16 (25.8%) 11 (17.7%) 0 (%) 
 

Discussion 
 
This work is considered as a field application 

of our previous published research on early pregnancy 
diagnosis in Japanese Black cows (Gaja et al., 2009). 
Several studies have been done to evaluate economical 
profits through reproductive management (Oltenacu et 
al., 1990; Olynk and Wolf, 2008; Giordano et al., 2011). 
Increasing the number of open days of cows by any 
means negatively affects the economy of the herd 
(French et al., 2003, de Vries et al., 2004). On the other 
hand, non-pregnant cows that do not return to estrus 
have been termed “phantom cows” (Lucy et al., 2004). 
The presence of phantom cows creates a serious 
reproductive challenge. Under traditional reproductive 
management, a phantom cow is not detected until 
pregnancy examination within days 40 to 60 after initial 
insemination. 

The present study aimed to reduce the number 
of open days through early pregnancy diagnosis. It has 
been found that immediate results are possible using 
transrectal ultrasonographic images of corpus luteum 
cross-section areas (CL c-s area) on days 13 and 20, 14 
and 21, 15 and 22, and 16 and 23 post-insemination. 
The results of this study gave an early diagnosis of 
especially non-pregnant cows to be re-inseminated as 
early as possible without wasting more open days. The 
previous correlated work (Gaja et al., 2009) detected the 
relationship between regression rate of CL c-s area on 
days 14 and 20 and pregnancy status through 
ultrasonographic measurement of the CL c-s areas, 
considering that day 14 was the 100% highest value; so, 
rate of CL c-s area’s change on day 20 may tell the 
possibility of positive or negative results for early 
pregnancy diagnosis. As suggested by Gaja et al. (2009), 
a practical technique that could be applied in the field to 
differentiate non-pregnant from pregnant cows, as early 
as possible without wasting time waiting for the next 
estrus should be proposed. We have shown that 
inseminated cows are definitely non-pregnant if the 
regression of their corpora lutea exceeded 25% within 
each of two ultrasonographic examinations. If the 
regression was less than 10%, the cow was considered 
as most likely pregnant. Gaja et al. (2009) reported no 
differences in CL c-s areas within days 13 to 16 post-

insemination. Also, Taylor et al. (1991) reported no 
difference between pregnant and non-pregnant cows 
within similar periods. Therefore, it is a good option to 
choose any of the range periods; which means that the 
1st ultrasonographic examination for CL c-s area could 
be applied any time within this period followed by a 
second examination within days 20 to 23 post-
insemination. The result of the present study showed 
full agreement with the above work in application of the 
first ultrasonographic examination within days 13 to 16 

post-insemination as the highest CL c-s area’s value 
with days of 20 to 23 of the second ultrasonographic 
examination. 

In conclusion, the present study, using 
transrectal ultrasonography to measure the changes in 
CL c-s area on days 13 to 16 post-insemination as a 1st 
exam and days 20 to 23 post-insemination as a 2nd 
exam, insured a high efficiency rate in detecting non-
pregnant cows (100% in the second examination, during 
days 20 to 23 post-insemination), as well as detecting 
ovarian disorders at early stages. This approach can be 
used for better economic management and benefits. 
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