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Development of Differential Diagnosis and Treatment Method
of Reproductive Disorders Using Ultrasonography in Cows
IV. Confirmation of Estrus Detection and Early Pregnancy Diagnosis
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ABSTRACT : Plasma progesterone (P,) concentrations were measured for confirming the
estrus observation and for the early pregnancy diagnosis in 130 cows of small farmers. Ultra-
sonographic examinations were performed from day 30 after artificial insemination to estab-
lish the characteristic ultrasonographic appearances of gestational structures in each
pregnant stages. Of the 130 cows inseminated, 111 cows (85.4%) were an ovulatory estrus,
12 cows (9.2%) were an unovulatory estrus, and 7 cows (5.4%) were the error of estrus detec-
tion, respectively. The accuracy for early pregnancy diagnosis in 111 ovulatory estrus cows
achieved when the discriminatory concentration at day 21 after artificial insemination was
placed at 3.0 ng/ml in plasma, was 86.7% for positiv:: diagnosis and 100% for negative diag-
nosis, respectively. Pregnancy diagnosis by ultrason.graphy were performed to evaluate ges-
tational structures from day 30 after artificial inse.nination in 83 cows. Pregnant cows were
72 of 83 cows. The characteristic ultrasonography of gestational structures in each gesta-
tional stages was as follows. The embryo proper was observed within anechoic fetal fluid
between 28 and 40 days after insemination, and amnion and embryonic heartbeat was also
detected in this period. Between days 41 and 50, embryo proper was detected as an dis-
criminated from head and body, and forelimb buds and hindlimb buds were also observed
in this period. Between days 51 and 60, an embryo proper was clearly discriminated from
head and body, and fetal movement, forelimb buds and hindlimb buds were observed in this
period. Between days 61 and 70, fetus was completely developed, and fetal skeleton, organs
and cotyledon were observed. After day 71, each organs of fetus were rapidly developed and
a fetus was partially observed in screen because fetus was too big and larger. These results
indicate that plasma P, determination at days 0, 6 and 21 after artificial insemination can be
utilized for confirming the estrus observation and for early pregnancy diagnosis. Also, ultra-
sonography was reliable method for early pregnancy diagnosis at day 30 after artificial
insemination.
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Table 1. Baseline characteristics of 130 cows at artificial
insemination

Item
Number of cows 130
Mean age, yrs (range) 23%1.3 (1~8)
Mean parity (range) 1.5£0.9 (1~6)

Mean days from calving to
artificial insemination (range)
Mean number of artificial
insemination (range)

81.5139.1 (37~320)

1.3£0.6 (1~3)
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Table 2. Classification of estrus condition by plasma P,
concentrations at 0 and 6 days after artificial insemination
in cows

Plasma progesterone

Estrus condition* concentrations (ng/ml)

Day 0 Day 6
Ovulatory estrus <1.0 = 1.0
Unovulatory estrus <1.0 < 1.0
Error of estrus  detection =1.0 =or<1.0

* An ovulatory estrus is expressed by plasma P, concen-
trations < 1.0 ng/ml on day O (day of artificial insemina-
tion) and=1.0 ng/ml on day 6, whereas plasma P,
concentrations< 1.0 ng/ml in both days indicate an unovu-
latory estrus. Emor of estrus detection is indicated by
ptasma P, concentrations = 1.0 ng/ml on day 0.
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Table 3. Confirmation of the estrus condition by plasma P,
concentrations at days 0 and 6 after artificial insemination
in 130 cows

No. of cows No. of
(%) pregnant cows
Ovulatory estrus 111 (85.4) 72
Unovulatory estrus 12 (9.2) 0
Error of estrus detection 7(54) 0
Total 130 (100) 72

* An ovulatory estrus is expressed.by plasma P, concen-
trations < 1.0 ng/ml on day O (day of artificial insemina-
tion) and = 1.0 ng/ml on day 6, whereas plasma P,
concentrations < 1.0 ng/ml in both days indicate an uno-
vulatory estrus. Error of estrus detection is indicated by
plasma P, concentrations = 1.0 ng/mi on day 0.
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Table 4. Early pregnancy diagnosis by plasma P,
concentrations (mean=+SD) at days 0, 6 and 21 after
artificial insemination in 111 cow

Plasma progesterone concentrations

Days after artificial (ng/ml)
insemination Non-pregnancy Pregnancy
(n=28) (n = 83)
0 04 £03 0.3 +0.2
6 32+13 35+15
21 1.0 £1.1 8.0 +2.1*

* Significantly higher than the non-pregnancy (p<0.05).
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Table 5. Accuracy of pregnancy diagnosis by plasma P, concentration at day 21 after artificial insemination in 111 cows

Diagnosis by ultrasonography

Diagnosis based on
plasma progesterone

Pregnancy

Non-pregnancy

No.

Accuracy (%) No.

Accuracy (%)

Pregnancy* : 83 72
Non-pregnancy** : 28 -

86.7 - -
- 28 100

* Plasma P, concentration of =23.0 ng/ml.
** Plasma P, concentration of <3.0 ng/ml.
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Day 55 Day 63 (A) Day 63 (B)

Fig 1. The ultrasound images of the bovine conceptus during gestation (Day 0 = the day of insemination). Day 28: The
uterus was in cross and sagittal section. The fetal fluid occupied the horn ipsilateral to the corpus luteum but any structure
could not detected the contralateral horn. Day 30: The embryo was in longitudinal section. The embryo seen as area of
increased echogenicity and could not discriminated fetal head and body. Day 35: Embryo was 17 mm long and the amnion
was visible as an echogenic line roughly encircling the embryo. Day 39: An embryo in midsaggital section. The amnion
was visible as an echogenic line partially encircling the embryo. Day 41: A 23 mm embryo in longitudinal section. Fetal
head and body seen clearly, and tail, forelimb buds and hindlimb buds were prominent. Day 46: The embryo was 27 mm
long. Day 55: The embryo was 51 mm long. Forelimb buds, hindlimb buds and tail were more prominent. The amnion
was visible. Day 63: A) Cross section image of hindlimb buds. B) Cross section image of the fetal head.
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Day 110

Day 120 " Day 130 Day 140

Fig 1.(continue) Day 75: An embryo in longitudinal section. Vertebra, hindlimb bud and tail were prominent. Note umbil-
ical cord attachment to fetal abdomen. Day 80: A longitudinal section image of the fetal head. Orbital fossa was visible.
Day 94: Note cotyledon attachment to the uterus. Cotyledon was more larger than Day 75. Day 97: A portion of the head
in longitudinal section. Brain and orbital fossa of the embryo were prominent. Day 105: Cross section image of the cot-
yledon. Day 110: Cross section image of the thorax. Fetal heart was visible. During the ultrasonographic examination, fetal
heartbeat was seen. Day 120: Lateral section of the thorax. Fetal liver and ribs that seen hyperechoic were visible. Day
130: A portion of the thorax. Day 140: Femur of the fetus was visible (See the next pages).

Korean J. Vet Clin Med. Vol. 16. No. 1. 1999
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