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ABSTRACT

Early pregnancy detection is an important tool in successful reproductive management in
ewes. The objective of this study was to estimate the concentration of serum pregnancy-
associated glycoprotein (PAG) during gestation using sheep ELISA kit in order to early
distinguish between pregnant and non-pregnant ewes and the possible association with
litter size, and fetal gender. Estrus was synchronized and blood samples were collected at
day 0 (day of mating), 18, 30, 60, and 120 after mating from 18 Iraqi cross breed
synchronized ewes. The result of PAG level (ng/ml) during estrus has shown insignificant
difference between G1(CIDR group), G2(vaginal sponge group) and G3 (control group),
while at day 18, 30, 60 and 120 of pregnancy was significantly (p<0.05) higher in G1 and G2,
in comparison with G3. The discrimination value (cutoff point) for detection of pregnancy
by PAG test was > 0.915 ng/ ml (using ROC Curve) and based on breeding data from day 18
PAG values were detectable in all pregnant ewes. It was also proved that mean values were
significantly (P<0.05) higher in twin than single pregnancies and significantly (P<0.05)
higher in male single than female single pregnancy in crossbred Iraqi ewes according to the
data collected from day O to the end of pregnancy and follow the pregnancy up to the day of
birth. Altogether, it is concluded that, ovine pregnancy may be reliably detected with fetal
number and gender from day 18 after mating onward by using sheep ELISA kit of pregnancy
associated glycoprotein.

Keywords: sheep, early pregnancy detection, pregnancy associated glycoprotein, litter size,
fetal gender

is accurate and sensitive as early as Days 17 to 19 (4).
Specific pregnancy-associated glycoproteins (PAG) are
considered key indicators for the purpose of early

pregnancy because most losses of pregnancy occur
at the first pregnancy stages (1). Thus, especially valuable
tool is early detection of pregnancy and consider a tool that
particularly important which used in management of herd
to ensure good reproductive health of livestock herds (2).
There are several tools for pregnancy detection used in
animals but particularly important tools including: testing
milk or blood progesterone, Ultrasound, estrone sulfate and
testing milk or blood PAG. An earlier pregnancy diagnosis
may be achieved by using trans rectal ultrasonography, but
ittakes along time and experience (3). Progesterone testing
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pregnancy diagnosis given that they are produced within
the first few days of the pregnancy (1). ELISA-PAG test may
be considered as an alternative for rapid and accurate
detection of PAG, as well as the identification non-pregnant
ewes and it showed similar or better sensitivity as trans-
rectal ultrasonography for pregnancy detection (5).
Radioimmunoassay of plasma using sheep and goat
antisera mixture to detect Pregnancy associated
glycoprotein (PAG) results in about 95.3% of early expected
pregnancy confirmation as early as Day 18 of pregnancy
(6). Studies of PAG are not only for pregnancy detection,
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however also for viability of pregnancy, fetal gender and
fetal number (7, 8). A new color-binding polyclonal
antibody-based enzyme-linked immunosorbent assay kit
(CER-6900; Marloie) was assessed for pregnancy diagnosis
in the Rasa Aragonesa breed, exhibiting sensitivity and
specificity of 100% on Day 25 and forward (9).

From extremely low isoelectric points, the
glycoproteins associated with pregnancy were first
discussed as acidic (67-kelo Dalton). They are isolated from
the cattle placenta and they were also found in the maternal
blood serum shortly after embryo implantation (10). After
that PAG were isolated from other species such as sheep,
cat, pig, horse, buffalo and goat. Currently, more than 100
exons of the PAG gene family are known, showing an
extremely diverse family of glycoproteins, which show
various levels of expression at different days during
gestation from day 7 post-fertilization onwards. The
expression is largely in the pre-placental trophoblast and
post-implantation trophectoderm (11). Hypothesis that
these proteins help to suppress immunity so that the dam
is acceptance of embryo, the maternal circulation has been
revealed to contain chemical compounds of binucleate cells,
suggesting that the development of the placenta and
remodeling of placenta might be formation (12). PAG, is a
placental derived, a multigenic, aspartic proteinase family
and is produced and secreted from placenta (13). In
ruminants, the family of aspartic protease is represented by
more than ten similarity antigenic proteins related to each
other with distinct levels of glycosylation according to
findings (13). All sheep have day related with identification
of PAG in blood circulation of mothers within 20 days after
mating (4). PAG is test of choice as biomarkers of pregnancy
and serves as the basis for pregnancy diagnosis in
ruminants (14). Throughout the gestation period, ruminant
PAG profile varies based on the breed (15) or other factors
such as singleton or twinning (14, 16), gender of newborn
and birth weight (17), environment and particular kit used
(18). Quantification changes of PAGs in maternal
circulation are reflection of the binucleate cell number in
placenta (19).

The variable nature of sheep blood PAG levels (14),
therefore it is important for a standardization of blood PAG
level in any breed before reliance on PAG profile for
confidently diagnosis of ewes pregnancy status from the
data provided. The pregnancy-associated glycoproteins is
able to cross the placental barrier, then transported on the
fetal circulation. Nevertheless, the important of these
proteins which enter the circulatory system pre and post
birth is ill defined. The studies on the fact that PAG goes into
newborn’s circulation through trans placental route in
utero, also it is passively absorbed from the intestinal
epithelium after colostrum ingestion due to its higher
permeability after ingestion of colostrum (20). ELISA tests
are more practical. The ELISA method which was used was
confounded by the antibody and types the blood samples
used which led to reported sensitivity to range from 93.5 %
on day 23 (8) to 100 % on day 24 post mating (21) and the
specificity was reported as 98.9% in varying time of
pregnancy (8).
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Between days 18 and 32-35, ovPAG concentrations rise.
Subsequently, there is a drop at day 42, and then, there is
an increase once again at day 49 (21). To distinguish
between pregnant and nonpregnant ewes, these
compounds may be detected in maternal plasma at
amounts detectable with RIA techniques as early as 18-20
days after conception and beginning from day 18 of
pregnancy (6, 21-23) and using the enzyme immune assay
(EIA) method at day 18-20 of pregnancy (5, 8, 24). and in
other ruminant species (25,26). Breed, fetal number, sex,
and birth weight are the factors that influence PAG
concentrations in these animals during pregnancy (15, 17).
There have been numerous studies in the field of
reproduction science that have sought to analyze
pregnancy-associated glycoprotein. These studies have not
only information regarding early pregnancy diagnosis, but
also fetal number, pregnancy viability, fetal sex (7, 8, 27,
28). Breukelman et al. (29) and Engelke et al. (30) found
that PAG levels may also detected fetal viability, which was
previously only determined wusing ultrasonography.
Therefore, elevated levels of serum PAG may be associated
with a healthy pregnancy, while low levels suggest a higher
risk of fetal loss or late embryonic death. This makes of PAG
as a tool for early pregnancy detection (31). The main
object of current study to estimate the concentration of
blood PAG during early gestation in crossbred Iraqi ewes to
determine pregnancy from non-pregnancy as well as fetal
number and fetal gender.

Generally, sheep considered seasonal polyestrous
animals and short day breeders (32, 33). The breeding
season started in autumn and continued until med or late
winter (34,35). Synchronization of estrous can be achieved
via different methods including manipulation of
photoperiod, effect of ram and administration of exogenous
hormones (prostaglandin, melatonin progesterone, eCG,
kisspeptin and Bromocriptine) during both non breeding
and breeding season in ewes (36-39) and in goat (40). The
administration of equine chorionic gonadotropin with
progesterone during both nonbreeding and breeding
season can improve estrus response and gestation rate
(41). The ram effect may be improving the effectiveness of
progesterone and serve as substitution for eCG in sheep
(42). The response of estrus and birth rate were significant
higher in ewes using Controlled internal drug release
(CIDR) and Kisspeptin injection than those used CIDR alone
(43), but other authors showed no significant difference
between two groups when used same protocols (39).

MATERIALS AND METHODS
Ethical Approval

Ethical approval was granted according to the local
committee of care and use of animals in research at the
College of Veterinary Medicine, University of Baghdad
(Approval number P.G/995).

Animals

This study was conducted at the farm belong to the
College of Veterinary Medicine, University of Baghdad,
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Baghdad, Iraq. The experiment extended from January
2023 to September 2023. Eighteen cross adult Iraqi ewes
aged between 3-4 years determined by breeding recorded
data of farmer. Three males were also assigned for current
study theses males were sexually mature and fertile
according to the pervious breeding recorded of data. The
animals are subjected to careful clinical examination and
ultrasonography examination to determine that they are
non-pregnant/healthy and free from diseases. Preventive
health measures applied such as vaccination against
enterotoxaemia (against clostridia infection) at dose of 2 ml
S/C and treatment against internal &external parasites
(Rafoxanide (VAPCO, Jordan) 7.5 mg/kg orally and
Ivermectin (Pfizer, USA) 200pg/kg injection.

Experimental Design

The animals were randomly divided into three groups
(G1, G2 and G3), six ewes for each group. Group1 (G1) has
received CIDR (contain 300 mg progesterone) forl2 days
(44) it had been done according to the instructions of
company , with i.m. injection 400 IU of PMSG at withdrawal,
group 2 (G2) has received vaginal sponge (60 mg
Medroxyprogesterone acetate) for 12 days with im.
injection 400 IU of PMSG at withdrawal of the sponges,
while group3 (G3) was not treated and served as control
group. The animals kept at semi-opened shade shelter
supplemented with drinking water ad libitum, provided
with 1kg concentrated grains diet (barley 40%, wheat 51%,
soya been 5%, limestone 2%, NaCl 1%, minerals and
vitamins 1%) (45-48) daily per ewe.

Blood Collection

Blood was collected from jugular vein using vacutainer
gel tubes and numbered by hand approximately 5ml, the
lower part of the neck of the ewe was held firmly by the left
hand so that jugular vein could be visible. The skin on the
jugular vein was cleaned by 70% alcohol. The needle was
inserted in jugular vein and collected the blood for
determination of PAG in the serum of pregnant ewes at the
following days of pregnancy: day of mating, 18, 30, 60, and
120 days after mating (according to the experimental plan).
Serum was harvested following centrifugation of samples at
3000 RPM for 10 minutes and then stored at -20°C until the
assay (49).

PAG assessment

Determination of the concentration of PAG during
gestation, at the following days: At the time of mating (0),
18, 30, 60 and 120 of pregnancy. Blood samples were
collected during estrus and pregnancy from jugular vein
and placed into gel vacutainer tubes to detect PAG level by
sheep PAG ELISA- kit in order to distinguish between
pregnant and non-pregnant ewes, also the number and
gender of fetuses. The tubes were transported to the
laboratory of college of veterinary medicine, Baghdad
University in a cool box, centrifuged for 10 minutes at 3000
RPM, placed into 1.5ml Eppendorf tubes and stored at -20 C
until analysis.
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PAG ELISA Kit: Pregnancy associated glycoproteins
were measured using Sheep PAG ELISA KIT (Shanghai [deal
Medical Technology Co., Ltd, China). Catalogue No. YZ-
Y21955, chemicals consist of samples diluent solution,
Standard diluent solutions, Stop solution, chromogen
solution A, chromogen solution B, Wash buffer Concentrate
(2x) and conjugate reagent.

Whole blood samples were collected kept in freezer
until. For this assay, added 50 pl in first column of kit plate
as standers for test and added 10 ul of sample in all other
column, anti-PAG antibody coated plates along with 40 pL
of diluent sample and 100pl of conjugate reagent enzyme
(anti-IgG- horseradish peroxidase) was added for 96-well
with standers and incubated for 60 min at 372C in a forced
air incubator. After incubation, plates were washed four
times with 350 pl of wash solution. The detector solution
(chromogenic A and chromogenic B) 100 pL was added to
each well, covered, and incubated for 15 min at 372C. The
plates were washed and added 100 pL of
tetramethylbenzidine as a substrate solution and late 15
min in room temperature. In the end, the color change in
formula was detected by ELISA blat. Sample values were
reported as serum sample minus negative controls after
subtracting the mean. At the end of test the results were
depended on the color of samples the positive test observed
that well was stained blue, while negative test the color of
well remained transparent.

Statistical Analysis

The Statistical Analysis System- SAS, (50) program was
used to detect the effect of different factors in study
parameters. Least significant differences (LSD) test was
used to significant compare between means in this study.
Receiver operation characteristic curve (ROC curve) also
one and Two-way ANOVA and Chi square tests were used
to identify the validity of markers as an indicator of the
pregnancy and type of offspring. The markers were
compared according to area under curve. The analysis was
submitted by using MedCalc, (51) Software. P<0.05 is
considered statistically significant.

RESULTS

Results of pregnancy associated glycoprotein level
(ng/mL)during estrus and different stage of pregnancy
after application different hormonal regimes for estrus
synchronization in ewes are presented in Tablel The
results proved no significant difference (P<0.05) between
the values of PAG level during estrus in G1, G2, and G3,
while during pregnancy the results indicate that at days 18,
30, 60, and 120 of pregnancy show that PAG level
significantly higher in G1 and G2 in comparison with G3.

Concerning the differences in PAG concentration at days
of estrus and different period of pregnancy (day 18, day30,
day60, and day 120), these results revered that in Gland G2
treatment the concentration of PAG recorded highest value
at day 120 of pregnancy which differed significantly
(P<0.05) from other pregnancy periods of study and lowest
significant value was found in day 18 of pregnancy and at
estrus period. While the results of G3 show no significant
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differences among all periods of pregnancy and estrus
phase.

Results of PAG level (ng/mL) during different stage of
pregnancy after application different hormonal regimes for
estrus synchronization in ewes are presented in Table 2.
The results proved significant difference (P<0.05) between
the values of PAG level in single and twin pregnant ewes at
day 18 of pregnancy highest values in twin pregnant ewes,
which differed significantly (P<0.05) from single pregnant
ewes, which show lowest significant value, the same trend
of PAG have been proved at day 30 of pregnancy, day 60 of
pregnancy and day 120 of pregnancy means highest values
was recorded in twin pregnant ewes in comparison with
single pregnant ewes in all above mentioned period.
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Concerning the differences in PAG concentration at
different period of pregnancy (day 18, day30, day60 and
day 120), these results revered that in single pregnant ewes
the concentration of PAG recorded highest value at day 120
of pregnancy which differed significantly (P<0.05) from
other pregnancy periods of study and the lowest significant
value was found at day 18 of pregnancy and recorded that
PAG level significantly (P<0.05) higher at day 30 of
pregnancy than day 60 of pregnancy, also in twin pregnant
ewes result of current study regarding PAG concentration
recorded the same trend in which highest significant value
found at day 120 of pregnancy and lowest value at day 18
of pregnancy and recorded that PAG level significantly
(P<0.05) higher at day 30 of pregnancy than day 60 of
pregnancy.

Table 1. Values of pregnancy associated glycoprotein during different periods of pregnancy in estrus synchronized ewes (ng/mL)

Day of pregnancy
Group Day of estrus (mating) 30 60 120
G1 0.556+0.07 Ad 6.05+0.53 Ac 11.35+0.74 A 10.3+0.52 4b 13.8+0.60 4
G2 0.609 +0.09 Ae 4.94+0.40 Ad 11.55+0.71 4 9.63+0.12 4c 13.9+0.55 4a
G3 (control) 0.653 +0.06 4 0.46+0.08 Ba 0.653+0.06 Ba 0.52+0.12 Ba 0.7940.02 Ba

Means (+SEM) with different capital letters in the same column and small letters in the same row are significantly different (P<0.05), LSD value=1.265

Table 2. Changes in the concentration of pregnancy associated glycoprotein (PAG) during single and twin pregnancy in ewes of study (ng/mL)

Sampling (Day of pregnancy)

Group 18 30 60 120
PAG level in single pregnancy 4.81£0.21 Bd 10.80£0.32 B> 9.20+0.12 Be 13.2+0.30 Ba
PAG level in twin pregnancy 7.33+0.37 Ad 13.78+£0.364b 12.1+0.25 Ac 15.6+0.03 A2
Means (+SEM) with different capital letters in the same column and small letters in the same row are significantly different (P<0.05), LSD value=1.335
Table 3. Cutoff point of glycoprotein at different days of pregnancy

Cutoff point (Day of Pregnancy)
Status 18 30 60 120
Glycoprotein pregnant singleton >0.915 <11.829 <9.603 <14.488
Glycoprotein in pregnant twins >5.963 >11.829 >9.603 > 14.488

Results of cutoff point of PAG level (ng/mL) at different
days of pregnancy after application different hormonal
regimes for estrus synchronization in ewes are presented
in Table 3. The results proved the cut of point of PAG to
confirm single and twin pregnancy in different day of
pregnancy in studied animals, which recorded that when
cut of point of PAG is greater than 0.915 ng/mL which
confirm that the ewe is single pregnant at day 18 but
greater than 5.963 ng/mL which confirm that the ewe is
twin pregnant at day 18 also recorded at day 30,60, and120,
which show the cut of point of PAG is greater than 11.829
ng/ml which confirm that the ewe is twin pregnant at day
30, while greater than 9.603 ng/mL which confirm that the
ewe is twin pregnant at day 60 and greater than 14.488
ng/ml which confirm that the ewe is twin pregnant at day
120.

Results of PAG level (ng/mL) during different stage of
pregnancy after application different hormonal regimes for
estrus synchronization in ewes are presented in Table 4.
The results proved significant difference (P<0.05) between
the values of PAG level in male and female pregnant ewes
,at day 18 of pregnancy highest values in male pregnant
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ewes, which differed significantly (P<0.05) from female
pregnant ewes, which show lowest significant value, the
same trend of PAG have been proved at day 30 of
pregnancy, day 60 of pregnancy and day 120 of pregnancy
means highest values was recorded in male pregnant ewes
in comparison with female pregnant ewes in all above
mentioned period. These results possible due to higher
body weight of male than female lead to increase placental
mass.

Concerning the differences in PAG concentration at
different period of pregnancy (day 18, day30, day60 and
day 120), these results revered that in male pregnant ewes,
the concentration of PAG recorded highest value at day 120
of pregnancy which differed significantly (P<0.05) from
other pregnancy periods of the study. The lowest significant
value was found at day 18 of pregnancy and recorded that
PAG level significantly (P<0.05) higher at day 30 of
pregnancy than day 60 of pregnancy, also in twin pregnant
ewes, the result of PAG concentration recorded the same
trend in which highest significant value found at day 120 of
pregnancy and lowest value at day 18 of pregnancy and
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recorded that PAG level significantly (P<0.05) higher at day
30 of pregnancy than day 60 of pregnancy.

To support this study, here we are mentioning the other
results published recently (52) of reproductive parameters
(estrus response %, duration of response (hrs.) and estrus
phase length (hrs.) of estrus synchronized ewes of present
study are depicted in Table 5. The results indicate highest
values of estrus response % was recorded in G1 and G2,
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which differed significantly (P<0.05) from result of G3,
which recorded lowest value. Regarding duration of
response, the result proved highest values was recorded in
G3, which differed significantly (P<0.05) from G1 and G2, on
the other hand the length of estrus phase shows highest
values in G3 which differed significantly (P<0.05) from G1
and G2.

Table 4. Changes in the concentration of pregnancy associated glycoprotein (ng/mL) in pregnant ewes of study in male and female fetus (in singleton

pregnancy)

Day of pregnancy
Sex of fetus Number 18 30 60 120
Male 5 5.35+0.19 Ad 11.47+0.15 Ab 9.53+0.02 Ac 13.99+0.31 Aa
Female 5 4.26+0.16 Bd 9.94+0.39 Bb 8.98+0.18 Bc 12.42+0.12 Ba

Means (+SEM) with different capital letters in the same column and small letters in the same row are significantly different (P<0.05), LSD value=0.518

Table 5. Values of estrus response(%), duration of response (h) and estrus phase length (h) in animals of study. Al-Rawi and Hussain (52)

Group Number Estrus response (%) Duration of response (h) Length of estrus phase (h)
G1 6 100+0.002 39.17+2.74b 31.67+1.97"®

G2 6 100+£0.00 2 43.50£3.19 26.33+2.85¢

G3 (control) 6 17 £0.52° 48.00+0.752 38.00+0.522

LSD value 9.437 4.902 3.283

Means (+SEM) with different letters in the same column are significantly different (P<0.05)

DiscussION

The results of the present study regarding PAGs as
pregnancy markers in blood of pregnant ewes were in line
with other author studies (2, 53, 54), with slight variation
in these results possible due to differences in commercial
kits or type of assay also due to differences in breed, age,
season, nutrition and location of study. The pregnancy
associated with glycoprotein continue to increase with
progresses of pregnancy and increase placental function
this agree with Ward et al. (19) who recorded that
quantification changes of PAGs in maternal circulation is
possible reflection of the number of binucleate cells in the
fetal trophectoderm. Also agree with Garcia-Ispiertol et al.
(55) show that the increasing PAG1 level during pregnancy
up to delivery is essential role of this group of these
proteins for maintaining of pregnancy until parturition.
Wallace et al. (56) proved that sheep PAG level peak at day
120 of pregnancy which similar of current study. Our study
proved and agreed with several authors in order to
distinguish between pregnant and nonpregnant ewes,
these compounds may be detected in maternal blood as
early as 18-20 days after conception and beginning from
day 18 of pregnancy with high accuracy (6, 21-23).

Current study proved that the concentration of PAG
increase between day 18 and 30 then slightly decrease
between day 30 and 60 of pregnancy, this decrease may be
due to changes in gene expression of PAG from one to other
or due to at this period the placenta begin to produce and
secrete progesterone lead to decrease of its function
toward the PAG, this result quite similar to the finding
which proved that between days 18 and 32-35, ovPAG
concentrations rise (21), the same authors also proved a
drop at day 42, and showed a decrease and increase in the
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concentration of PAG depending in the week of pregnancy
and significantly differed from week to week . More than
100 exons of the PAG gene family are known, showing an
extremely diverse family of glycoproteins, which show
various levels of expression at different days during
gestation from day 7 post-fertilization onwards. The
expression is largely in the pre-placental trophoblast and
post-implantation trophectoderm (11). Ranilla et al. (57)
show in Merino’s ewes that PAG values begin to increase
then decrease around mid-pregnancy. A decrease in PAG at
day 42 of pregnancy has been seen by using ELISA (58). As
proved by Lopez-Gatius et al. (59) that PAG molecules are a
closely related protein family and that expression of these
molecules vary temporarily during early and late gestation
periods (60); day 42 could be the begin of a switch off of
some genes coding for PAG and begin a switch on of other
PAG groups detected by antiserum.

The current results are similar to El1 Amiri et al. (22) who
proved that at Starting from day 18, all ewes that were not
pregnant had ovPAG values that were undetectable to those
seen in pregnant females. Furthermore, it is worth noting
that all pregnant ewes had ovPAG levels that were beyond
the designated threshold level for diagnosing pregnancy,
which is less than 1.0 ng/ml. Although the number of
experimental animals was small, these findings suggest that
pregnant and non-pregnant ewes may be distinguished at
an earlier stage (day 18). Also, in agreement with Alabart et
al. (9) showed that PAG values above 0.8 ng/mL at day 18
of pregnancy in Aragonesa breed sheep. Barbato, et al. (6)
and De Carolis et al. (23) proved that cutoff of P4 and PAG
were 1.0 ng/ml at day 18 of pregnancy can be used to
distinguish between pregnant and non-pregnant ewes.

Early known the lamb’s number during pregnancy
allows to divide ewes in two feeding groups according to
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their expected number of fetuses lead to improve birth
weight, weaning weight and lambs’ survival rate, as well as
prevent dystocia and pregnancy toxemia (21). Our study
proved these results and agreed with numerous studies
who show that breed and foetal number are the major
factors that influence PAG concentrations in these animals
during pregnancy (15, 17). Other studies confirm that PAG
analyses have not only information regarding early
pregnancy diagnosis, but also fetal number, pregnancy
viability, fetal sex (7, 8, 21, 27, 28). Throughout the
gestation period, ruminant PAG profile varies based on
factors such as singleton or twinning (15, 16). The level of
PAG shows higher in ewes with twin pregnancy than single
pregnancy up to day 79 of gestation due to the rise in the
number of main sources of PAG (binucleate cell) because
the increase in the mass of placenta in ewes but did not
relate with specific breed (14). Kaulfub et al. (61) and
Ranilla et al. (62) suggested that higher level of PAG in twin
pregnancy in comparison with single may be due to
increase number of attachment points and increase
cotyledons surface with increasing litter size and thus
increase secretory activity of twin placentas. Singh et al.
(63) show there was higher blood PAG level in does bearing
twin pregnancy than does with single pregnancy, also this
show in cattle (64) and in sheep (65). Higher PAG values in
ewes with twin fetuses in comparison with single pregnant
ewes may be attributed to higher number of attachment
points. Therefore, improved synthetic activity of twin
placentas (21). De Carolis et al. (23) detected that PAG
levels were higher in ewes with twin fetuses than those in
single fetuses may be because increase in number of
attachments point lead to increase the activity secretion of
twin placenta. Barbato et al. (6) detected the cutoff point of
PAG values in twin pregnancy at day 18 is 4.4+1.0 ng/ml in
ewes.

Numerous studies agree with our study in which to
detect ovine PAGs throughout the gestation period,
ruminant profile varies based on the number of factors, one
of them gender of newborn and birth weight (15, 17).
Analyses of pregnancy-associated glycoprotein have not
only information regarding early pregnancy diagnosis, but
also fetal number, pregnancy viability, fetal sex (7,8,21,
27,28). Singh et al. (63) observed that there is a positive
correlation between PAG level and sex of fetus with higher
level in male than female. De Carolis et al. (23) detected that
PAG values tended to be affected by the gender of fetus with
higher significantly values in male fetuses than female
fetuses, this variation possible due to placental weight
which differs depending on gender. In contrast to our
results Vandeale et al. (66) who did not show any variation
between ewes with male or female fetuses, may be because
they detected at early stage of pregnancy or they used
different kit from us, also due to differences in breed, age,
season, nutrition and location of study. It is concluded that
ovine pregnancy can be reliably detected with fetal number
and gender from day 18 after mating onward by using
sheep ELISA kit of PAG.

The present study is in agreement with several authors
such as Godfrey etal. (67) proved that giving CIDR (300 mg)
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for 12 days combination with ram introduction obtain
estrus response 100%. Letelier et al. (68) show that decline
the amount of progesterone in vaginal sponges or time of
treatment from 12 to 6 days did not effect on growth of
follicular and ovulation. Kaylan et al. (69) proved that
vaginal sponge’s insertion for 12 days then injection 200 U
PMSG at sponge withdrawal stimulates estrus response
84%. Naderipour et al. (70) proved estrus response was
90% in ewes with CIDR insertion and 85% in ewes with
sponge insertion. the results of present study was very
closed to and in agreement with Ozyurtlu et al. (71) who
show that insertion of CIDR, sponge for 12 days then i/m
injection of 400IU PMSG at time of withdrawal and control
results estrus response 90%, 87.5% and 16.7%
respectively, which significantly (P<0.05) higher in treated
groups in comparison with control group also proved that
the onset of estrus 35.22+1.6, 38.48+ 1.5 and 49.33+3.5
respectively and duration of estrus 30.17+0.7, 29.43+0.8
and 36.67+0.7, respectively which significantly (P<0.05)
lower in treated groups in comparison with control group
in Awassi ewes. Current study agrees with Hameed et al.
(42) and Yu et al. (72) who proved that CIDR device
containing 300mg progesterone is similar effective to 60
mg MAP sponge with 12 days long protocol on reproductive
performance.

This research is important to breeders since it is a tool
to maximize fertility by detecting early pregnancy and
isolation non pregnancy followed finding the causes of
pregnancy failure and giving the appropriate treatment.
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