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ABSTRACT
Both progesterone level and ultrasonography scanning were used for early
detection of pregnant and non-pregnant buffaloes. One hundred and fwenty
six buffalo-cows were used for detection of pregnancy by measuring serum
progesterone level 21 to 80 days post insemination (PI). Forty-one buffalo-
cows were examined by ultrasonography using a 5 and 7.5 MHz linear array
transrectal fransducer. Progesterone concentration in positive diagnosed
animals was ranged between 3.42+0.23 and 4.55+0.34 ng/mi (21-80 days
Pl). While its concentration in negative animals were between 0.65+0.21 and
0.9720.10 ng/mi during the same duration. Accuracy of positive pregnancy by
progesterone assay was 83.33% in 21-29 days Pl , reached its highest
sensitivity (100%) in 36-50 days Pl. Sensitivity and specificity of early
diagnosis of pregnancy by ultrasonography scanning were 77.7% and 66.6%
respectively during 21-29 days PI. lIts percentages increased during 30-35
days Pl (83.3% and 100% respectively). It can be concluded that, either

progesterone level or ulfrasonography are highly accurate methods for early
detection of pregnancy in buffaloes.

INTRODUCTION

Accurate early detection of pregnant and non-pregnant animals is an essential
factor for optimizing reproductive performance in dairy animals. Severat studies have
assessed the accuracy of pregnancy by palpation per rectum, but palpation by it self is
too difficult and precise in diagnosis early pregnancy besides its dangerous which may
cause early embryonic death at early stages (Abbitt et al., 1978; Pasiely et al., 1978;
Vaillancourt et al, 1979 and Franco et al., 1987). On the other hand, Alexander et al.
(1995) reported that rectal palpation after four weeks of breeding could not affect on the
survival of the embryo.

Hormonal assays, especially progesterone, in biood or milk are currently used to
diagnose early pregnancy. The accuracy of pregnancy diagnosis by measuring blood
progesterone in buffalo was 75 to 83.3% (Nada et al., 1984). By measuring milk
progesterone, the accuracy ranged between 66-68% for pregnant and 90-91% for non-
pregnant animals (Dionysius, 1991). Other pregnancy diagnosis testing included
counting of thrombocytes in peripheral blood during follicular and after service was
recorded (Knof and Schallenberger, 1988). Moreover, antibodies against the isolated
antigen from the placenta or foeti were used in early pregnancy diagnosis (Noble, 1982
and Soliman et al., 1998).

Transrectal ultrasonography of the uterus, using 5 MHz linear-array or sector
transducer, provides an accurate method for identifying pregnant (95 to 95%) and non-
pregnant cattle (75 to 97%) at 26 to 27 days after Al under field conditions (Pieterse et
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al., 1990; Szenci et al., 1990 and Hazen et al., 1991). However, Badtram et al. (1991)
reported an accuracy of 69 and 72% for pregnant and non-pregnant cows, respectively,
using ultrasonography between 23 and 31 days after insemination. Under controlled
experimental conditions, early diagnosis using 7.5 MHz linear-array transducer was

100%  accuracy by day 20 (Kastelic et al., 1991). However, Comparable results could
not be obtained in a field study (Scenci et al., 1995).

The aim of this study was to evaluate the sensitivity, specificity and positive or
negative predictive values of progesterone assay and ultrasonography to diagnose
early pregnancy in Egyptian buffaloes.

MATERIALS AND METHODS
Animals: |
One hundred and twenty six buffalo-cows from different farms and Governorates were
used in this study. They used at time between 21-80 days Post Insemination (P}).
According to P! days, animals were divided into 5 categories or groups:

1- From 21 to 29 days PL 2-From 30 to 35 days PI.

3- From 36 to 50 days PI. 4-From 51 to 69 days PI.
5- From 70 to 80 days Pl

Blood Sampling:

Blood samples were coliected from 126 buffalo-cows via jagular veinpucture.
Serum was separated and stored at ~20 °C until hormonal assay.

Hormonal assay:

Serum progesterone concentration was estimated using direct
radioimmunoassay (RIA) using coat A-count kit (Diagnostic Products Corporation, Los
Angeles). This method have been characterized and verified to measure progesterone
with an extremely low cross reactivity to other hormones. Concentrations were
calculated, as the method adopted by Kubasik (1984).

Ultrasonographic scanning:

Forty-one buffalo-cows were examined for the first time using a real time
ultrasound scanner 480 Vet (Pie Medical- Maastricht- Netheriand) equipped with 5 and
7.5 MHz linear array rectal transducer and thermal paper vedio printer (Metsubishi). All
the ultrasonographic examinations were performed by ‘the same person.
Ultrasonographic was conducted from day 21 till day 80 PI.

After removal of feces, the transducer was inserted into the rectum. The
interface between the transducer scan head and the organs was covered by ultrasonic
gel to prevent air bubbles. The transducer was moved slowly from the cervix, uterine
body, uterine horns and ovaries. Scanning of the uterus and interpretation of the
echoscopic images have been described according to Szenci et al. (1995).

Palpation per rectum of the uterus tookplace between days 60-80 P! to all
animals to confirm weather or not the baffaloes was pregnant.
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Sensitivity, specificity, positive and negative predictive values were calculated as follow:

Sensitivity of positive diagnosis (%) = True positive cases x 100
True positive + false negative

Specificity of negative diagnosis (%) = True negative cases _ x 100
True negative+ false positive

Positive predictive value (%) = True negative cases __ x 100
True positive + false positive

Negative predictive value (%) = True negative cases x 100
True negative+ false negative

, RESULTS
Table (I} showed serum progesterone concentrations during the different days
postinsemination (Pl), where its concentration was relatively high (3.77+0.32 ng/mi) in
animals diagnosed as positive pregnancy by days 21-29 Pl. increased by days 30-35
Pl to 4.55+0.34 ng/mi, continued on that pattern during the rest of the experiment. On
the other hand, progesterone concentration of negative diagnosis of pregnancy ranged
between 0.65+0.21 and 0.97+0.10 ng/mi all over the time of the study.

The proportion of pregnancy diagnosis by progesterone concentration (table. 2)
classified as: true positive or negative and false positive or negative. Numbers of frue
positive ur negative werve incréaved with ihtreace timo past insemindlion. Although, the

values of the intrinsic properties of the diagnostic method (sensitivity and specificity)
were also increased. Sensitivity was 83.33% on 21-29 days Pl, reached to 20.91% on
51-69 days PI. Specificity was 71.42% reached its maximum (100%) on 51-68 days PI.
The positive predictive value was 78.94% in 21-29 days group, then increased with
increase the time post insemination. The same was recorded for the negative predictive
values.

Table (3) shows the results of the pregnancy diagnosis of ultrasonographic
scanning. Embryo proper and allantoic fluid recognition was used as the criterion for
true positive or negative diagnosis. Results revealed that, there was no false positive
diagnosis was detected after 30 days PI. The sensitivity of ultrasonographic diagnosis
increased from 77.7% to 83.3% then to its maximum (100%) on 21-29, 30-35 and 36-
50 days Pl respectively. Also specificity of the diagnosis was 66.6% on first group then
reached 100% in different duration groups. Predictive values were also shown in table
(3). Fig. (1) & (2) show the ultrasonograms of various days of pregnancy as well as
negative or empty uterus in some buffaloes examined. ‘

DISCUSSION
Early breeding in buffaloes result in more calves and higher milk production per
lactation. Accurate early detection of pregnancy therefore plays a key role in the
achievement of an optimal calving to conception interval. Progesterone concentrations
during different duration of the experiment, ranged between 3.42+0.23 and 4.55+0.34
ng/ml, were in agreement of some studies about pregnancy diagnosis or progesterone
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profie during pregnancy in buffaloes (Kamonpatana et al. 1979a&b; Pahwa and
Pandey, 1983; Humblot et al., 1988 and Aly, 1989).

In the present study, the accuracy of pregnancy (sens:t;vnty) by progesterone
assay from day 21-28 and 30-35 postinsemination was "~ 83.33% and 85.71%
respectively. The false positive diagnosis may be due to early embryonic death or
persistence of CL which lead to somewhat increase of progesterone concentration.

While the specificity increased from 71.42% to 77.77% by days 21-29 and 30-35
respectively.

Practically under field condition, acceptable ultrasonographic scanning for
multiperus cows or buffaloes for early pregnancy diagnosis could only be achieved
from 21-27 days postinsemination (Peterse et al., 1990; Szenci et al., 1990; Hazen and
Laurent, 1991 and Szenci et al., 1995) due to that the bovine uterus is coiled and
tortuous and the shape of most embryonic vesicles in early stages of pregnancy (10-20
days) is round or oblong which make diagnosis by ultrasonography very difficult
(Curran et al, 1986a). In our study, accurate results of pregmancy diagnosis by
ultrasound scannlng of the uterus were 83.3% on days 30-35 Pi. Non pregnant animals
were diagnosed more accurately on the same duration than true positive animals.
Similar differences between the specifi icity and sensitivity of the ultrasound scanning in

cows were found by Curran et al, 1986b; Bayed et al., 1990; Badtram et al., 1991 and
Szenci et al., 1998).

It could be concluded that, both ultrasonography and progesterone
concentrations are highly sensitive and  specific methods for early._diagnesis .of
pregnancy in Egyptian buffaloes from day 21 postinsemination.
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Table (1): Progesterone concentrations (ng/ml) in positive and negative pregnant
buffalo-cows 21 to 80 days post insemination.

Days post insemination

21-29 30-35 36-50 51-69 70-80
n=32 n=23 n=28 n=23 n=20
No. of positive | 18 14 22 22 19

pregnancy

Progesterone. 3.77+0.32 | 4.55+0.34 |3.94+028 |3.83:0.32 |3.42+023
conc. {ng/mi)*

No. of negative | 14 S 6 1 1
pregnancy

Progesterone 077013 | 0.97+0.10 |0.65+£0.21 | 0.93+0.00 | 0.84+0.00
conc. (ng/ml)* : '

* Values represented as Mean + S.E.
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Table (2): Early pregnancy diagnosis in Egyptian buffaloes performed by the

measurements of serum progesterone concentrations.

Days post insemination

21-29 30-35 36-50 51-69 70-80

n=32 n=23 n=28 n=23 n=20
True positive 15 12 20 22 19
False positive 4 2 0 0 0
True negative 10 7 B 1 1
False negative 3 2 2 0 0
Sensitivity (%) 83.33 85.71 90.91 100 100

| Specificity (%) 71.42 77.77 100 100 100

+ve predictive value (%) | 78.94 85.71 100 100 100
-ve predictive value (%) 76.92 77.77 75 100 100

Table (3): Early pregnancy diagnosis in Egyptlan buffaloes performed
by real time ultrasenography.

Days post insemination

21-29 30-35 36-50 51-69 70-80

n=32 n=23 n=28 n=23 h=20
True positive 7 5 5 5 3
False positive 2 0 0 0 0
True negative 4 2 3 1 1.
False negative 2 1 0 0 0
Sensitivity (%) 77.7 83.3 100 100 100
Specificity (%) 66.6 100 100 100 100
+ve predictive value (%) | 77.7 100 100 100 100
-ve predictive value (%) |66.6 66.6 100 100 100
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Fig. (1)
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Fig (2):
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