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SUMMARY:Early pregnancy diagnosis significantly affects the efficien-
¢y of the intensive swine production. Furthermore, early pregnancy diagnosis
of non-pregnant animals reduces the number of non-productive feeding days
per sow, considerably increases the utilisation efficiency of housing space,
and enables timely interventions during medical examinations of each ani-
mal. Traditional methods of pregnancy diagnosis, such as the detection of the
lack of oestrous cycle in inseminated animals, the determination of proges-
terone and oestrone sulphate in blood and/or urine, the examination of vagi-
nal and cervical discharge, and the rectal palpation of reproductive system,
are either imprecise or impractical regarding production conditions. Ultra-
sound diagnosis is a sophisticated method of highly precise early pregnancy
diagnosis deprived of negative effects on examined animals. Moreover, this
method provides a real-time visualisation of conceptus, uterus, and ovaries.
Ultrasound diagnosis enables pregnancy diagnosis as soon as 17 days after
insemination. Well over 95% of accurate diagnoses are obtained during ex-
aminations conducted between 25 and 35 days after insemination. The only
disadvantage of this method, which notably impedes mass application in pro-
duction, is a fairly steep price of ultrasound equipment.
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INTRODUCTION

The reproductive efficiency of a sow herd is the result of the number of farrowed
piglets per sow annually. One of the main parameters, which significantly influence the
reproductive efficiency of a sow herd, is the farrowing index, i.e. the average number
of farrowings per sow per year. This index is directly conditioned by the number (%)
of sows and gilts, which conceive successfully after the first insemination. Thus, the
number of non-productive feeding days per sow per year is reduced, and consequently
the cost price of the total piglet production (Koketsu, 2005). Therefore, it is excep-
tionally important to use efficient methods of early pregnancy diagnosis in production
within the period of 30 days after insemination. This procedure enables detection of
non-pregnant sows and timely interventions. Moreover, the number of non-productive
feeding days per sow per year is greatly reduced, and the reproductive efficiency of a
sow herd is considerably increased from the technological, veterinary, and economic
viewpoint (Stanci¢ et al., 2003; Radovi¢ et al., 2006; Stancic¢ et al., 2008; Stanci¢ et al.,
2008; Gagrcin et al., 2009; Stancic et al., 2009; Stanci¢ et al., 2010).

The detection of pregnancy in sows and gilts on farms in our country is still con-
ducted by the traditional method of detecting the lack of oestrus with a teaser boar 18 to
24 days after insemination. This method is not highly efficient due to numerous reasons
which hinder the external exhibition of oestrus signs apart from pregnancy (Stancic¢

et al., 2004). Pregnancy diagnosis methods such as the determination of progesterone
and oestrone sulphate in blood and/or urine, the rectal palpation of reproductive tract,
the histological and/or bio-electronic testing of vaginal discharge are not suitable for
practical application in the intensive swine production (Flowers et al., 1999; Stefana-
kis et al., 2000; Stanci¢ et al., 2001; Chadio et al., 2002; Stanci¢, 2002; Stanci¢ et al.,

2003; Stanci¢, 2004; Boma and Bilkei, 2008). The application of the ultrasound early
pregnancy diagnosis in swine started in the late 1970s (Bosc et al., 1975). However, the

practical application of ultrasonography is still very limited by a fairly steep price of
necessary equipment. Nevertheless, the method of ultrasound pregnancy diagnosis is
highly efficient because it enables the accurate diagnosis of early pregnancy as soon
as 20 days after insemination. The method itself is very practical because it does not
require any special preparations of animals, it does not cause great stress in animals,
it does not have negative effects on animals, and the results are obtained in real time

(Flowers et al., 1999).

Table 1. Efficiency of various techniques for pregnancy diagnosis in swine (Flowers and Knox,
2000)

Technique Physiological Basis Period of Efficiency Accuracy

Non-pregnant females exhibit
oestrus

Detection of oestrus Any time during gestation >08*

Identification of fluid in pregnant
A-mode ultrasound | uterus via speed at which emitted Days 28 to 80 of gestation >95
sounds return to probe

Identification of sound patterns of
Doppler ultrasound | increased blood flow in uterine and After day 29 of gestation >95
umbilical arteries during pregnancy

414



Real-time . o .
ultrasound V1s1.1ahza.t10n of fluid and fetal After day 21 of gestation >95
tissue 1n pregnant uterus

(B-mode)
Progesterone Increased blood progesterone
g . concentrations (>5.0ng/ml) in Days 17 to 20 of gestation >85
concentrations

pregnant females

Increased blood prostaglandin
concentrations in non-pregnant Days 13 to 15 of gestation >80
females (>200pg/ml)

Increased oestrone sulphate
concentrations in pregnant females
(> 0.5 ng/ml)

Prostaglandin-F,,
concentrations

Days 25 to 30 or after day 80 of
gestation

Oestrone sulphate

. >93
concentrations

*Disadvantages: (1) pseudopregnant sows do not exhibit oestrus; (2) irregular exhibitions of
oestrus prolong the period from insemination to the exhibition of oestrus; (3) the visualisation
of reproductive tract is not possible; (4) repeated tests of pregnant sows are necessary to detect
oestrus exhibition; (5) potential errors in detection of oestrus.

The aim of this paper is to show the basic technology and efficiency of the ultra-
sound early pregnancy diagnosis in swine, as well as the application of this diagnostic
method in contemporary swine production.

DIAGNOSTIC ULTRASOUND TECHNOLOGY

The basic operation mode of an ultrasound apparatus consists of the following:
(1) the apparatus transmits electric current to the wave-generating transducer (probe),
(2) electric current stimulates piezoelectric crystals in the transducer to generate ultra-
sound waves (USW) of certain frequency, (3) USW are emitted towards organs and tis-
sues, (4) some tissues reflect these waves (echogenic tissues), and some tissues or fluids
(such as the allantoic fluid) absorb the waves (non-echogenic tissues) , (5) the obtained
ultrasound echo of certain frequency is received by the transducer and transmitted to
the apparatus where it is transformed in a black and white image displayed on the screen
(Doppler real-time B-mode) or shown as a chart in a coordinate system (A-mode ultra-
sonograpgy).

Basically, the tissues and matters of higher density (e.g. fetal bones) gencrate
stronger echo (so-called echogenic structures) so their ultrasound imaging is brighter,
whereas the ultrasound imaging of tissues and matters of lower density is darker (e.g.
the allantoic fluid, i.e. non-echogenic structures). The image is displayed in shades
ranging from the absolute black to the absolute white colour. Fluids (liquids) are non-
echogenic so they are shown black, whereas tissues, depending on their density, are
shown in shades ranging from the absolute white to the bright grey colour (e.g. bones
are very echogenic). Probes or transducers can generate USW ranging from 3.5 to 7.5
MHz. Probes with the total power of 3.5 MHz generate shortwave frequencies which
can penetrate deeper into tissues, but the resolution of the obtained echo image is lower,
whereas probes with the total power of 7.5 MHz generate high frequencies with weaker
tissue penetration and higher resolution of the obtained image (Mannion, 2006).

Diagnoses can be obtained by means of transabdominal and transrectal probe.
Transabdominal sonography is more common because it is less complicated and trau-
matic, but the visualisation of the organs and tissues is of lower quality in comparison
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with the transrectal method. Transabdominal ultrasonography is performed by placing
a probe on the borderline area between the ventral part of the abdomen and the final
3 mammary complexes, usually on the right side (Moeller, 2002). Easily detectable
echo frequencies 15-20 cm deep imply pregnancy, whereas in non-pregnant animals
this echo is 5 cm deep. Convex 3.5-5.0 MHz probes are widely used in practice for early
pregnancy diagnosis in sows and gilts. Transrectal probes are inserted into the rectum
of animals and this procedure shortens the distance between the probe and the exam-
ined organ, which enables images of higher resolution. Nevertheless, the procedure is
complicated, it requires the sedation of animals, and creates substantial negative impact
on the organs and tissues (Kyriazakis i Whittemore, 2006).

Nowadays, there are two types of ultrasound apparatus in use for early pregnancy
diagnosis in sows and gilts: the Amplitude-depth sonography (A-mode or Pulse-Echo)
and the Doppler ultrasonography (B-mode, real-time).

The A-mode is the simplest method. The reflected ultrasound echo is registered
via graphic signals. The Y-axis of the chart shows the echo-amplitude, whereas the X-
axis shows the depth, which is the distance from the organ. There is no visualisation
of the organs or tissues. The physiological basis of this method is the determination
of the fluid in the pregnant uterus, which reflects the ultrasound echo. The Doppler
(B-mode, real-time, a black-and-white image) shows two-dimensional black-and-white
anatomical image of organs, tissues, and various fluids in the pregnant uterus. It can
detect fetal movements, heartbeats, and blood vessel pulsation in real time. This type of
ultrasonography provides the information on the anatomy and function of the examined
organs (Flowers and Knox, 2000).

FREG-ALERT" Display Screen

Sbrong
spike within
this neglon

indicates
Pregreanay,

Image 1. A-mode, Pulse-Echo (the apparatus and the graphic image on the screen)
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Image 2. Dopler B-mode real-time (the apparatus and the image on the screen)

THE APPLICATION OF ULTRASOUND DIAGNOSIS

The efficiency of the ultrasound pregnancy diagnosis entails the following: (1) it
is possible to diagnose pregnancy very early (as soon as 17 days after insemination), (2)
the results are obtained immediately and in real time, (3) the accuracy of the diagnosis
is very high (over 90%), (4) the diagnostic procedure is simple and short, and (5) the pro-
cedure does not require any special preparations of animals, and it displays no negative
effects on the health of animals. Therefore, it is very suitable for practical application in
the intensive swine production. On farms in the USA, it is common practice to test the
inseminated sows and gilts for the exhibition of oestrus with a teaser boar within the pe-
riod of 17-24 days after insemination. Moreover, this traditional procedure is combined
with the ultrasound pregnancy diagnosis obtained within the period of 28-45 days after
insemination (Almond and Dial, 1987).

The accuracy of the diagnosis is increased with the length of pregnancy. Thus, on
the 18" day after insemination positive pregnancy diagnoses were confirmed in 60%
of sows, whereas on the 24" day after insemination they were confirmed in 96% of
sows using the Doppler ultrasonography (Flowers et al, 1999). The studies conducted by
Williams et al. (2008) show positive pregnancy diagnoses in over 90% of the observed
sows within the period of 17-24 days after insemination using the Doppler ultrasound
method. These authors came to a conclusion that there is no significant difference in
diagnostic accuracy between the Doppler real-time and A-mode ultrasonography per-
formed within the period of 17-24 days of gestation. In practice, it is very important
to detect non-pregnant animals as soon and as accurate as possible. The results of the
study indicate that the accuracy of the negative diagnosis is somewhat lower than the
accuracy of the positive diagnosis. Furthermore, it is also demonstrated that the nega-
tive diagnosis is obtained more accurately using the Doppler real-time ultrasonography
in comparison with the A-mode ultrasonography. Namely, the A-mode ultrasonography
can hardly distinguish the bladder fluid from the allantoic fluid; whereas the Doppler
real-time ultrasonography enables clear visualisation of the bladder. This is the main
reason of the more accurate diagnosis by means of the Doppler real-time ultrasonogra-
phy (Flowers et al., 1999). Therefore, it is highly recommended to repeat the diagnostic
tests in sows with the negative diagnoses in 10 to 15 days (Maes et al., 2006). Repeated
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tests are recommended even in the case of suspected early embryonic mortality because
it is not possible to anticipate whether the pregnancy will be continued (Kauffold et sal.,
1997; Milller et al., 2003; Knox and Flowers, 2004).

Basically, ultrasonography enables early pregnancy diagnosis via the sonogram
image of a larger or a smaller black circle (the non-echogenic area of the allantoic fluid).
The diameter of this area is increased with the length of pregnancy. The volume of the
allantoic fluid per embryo is known to be increased from approximately 3ml on the 17th
day of gestation to approximately 200ml on the 30th day of gestation. However, a sub-
stantial increase of the amniotic fluid is not detected prior to the 30th day of gestation.
Nevertheless, it has been confirmed that the volumes of amniotic and allantoic fluids
per embryo vary greatly within the first 25 days of gestation (Wildt et al., 1975; Knight
etal., 1977). After the 21 day of gestation, there is a sufficient volume of the fluid in the
allantoic sac to be clearly visualized by means of the Doppler real-time ultrasonography
(Flowers et al., 1999).

According to the researches we have conducted (Stanci¢ et al., 2011., unpublished
data) by means of the Doppler real-time ultrasonography, it is possible to visualize the
allantoic sac on the 20® day of gestation with the diameter of 9.54mm, and the embryo
with the length of 0.8-1.6 cm at the depth of 24.8 cm (Image 3).

Image 3. The ultrasonogram on the 20® day of gestation (Stanci¢ I, 2011)

The amniotic sacs are shown in the uterine horn (arrows).

Within the period of 23-26 days of gestation, the increase of the allantoic sac di-
ameter is clearly visible ranging from 2.2 cm to 2.5 cm, as well as the embryo with the
length ranging from 1.8 cm to 2.5 cm. The depth is decreasing from 10.80 cm to 7.55 cm
due to the allantoic sac enlargement (Image 4 and 5).
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Image 4. The ultrasonogram on the 23 day of gestation (Stanci¢ I, 2011)
The amniotic sac (the arrow) and the embryo (in the circle) are shown.

FAKLLTE Ot
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Image 5. The ultrasonogram on the 26 day of gestation (Stancic I, 2011)
The enlarged amniotic sac (the arrow) and the larger embryo (in the circle) are shown.

During the second half of the gestation period, the method of ultrasound preg-
nancy diagnosis is totally accurate. The fetal visualisation is completely clear, as well
as the skeletal ossification. The foetuses are 5.7-6.0 cm long on the 56 day of gestation,
and 8.0-9.0 cm on the 84™ day of gestation (Image 6 and 7).

UKCIJA DOM. ZIV.- FAKULTED:

EZE MENU

Image 6. The ultrasonogram on the 56 day of gestation (Stancic I, 2011)
The embryonic vertebral column (1), head (2) and heart (3, in the circle) are shown.
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Image 7. The ultrasonogram on the 84® day of gestation (Stan¢i¢ 1., 2011)
Clearly defined vertebrae of the fetal vertebral column are shown (arrow)

The application of the real-time ultrasound methods (e.g. the Doppler or B-mode)
enables pregnancy diagnosis approximately two weeks sooner than the A-mode ultra-
sonography. By means of the Doppler real-time visualisation it is possible to detect
fetal mortality in sows previously diagnosed as pregnant. It is also possible to diagnose
pseudopregnant sows (Flowers et al., 1999) due to the retention of the uterine luminal
fluid after fetal mortality. Moreover, the fetal skeletal calcification does not commence
prior to the 60™ day of gestation and hence pseudopregnancy is extremely hard to detect
prior to the 65" day of gestation. However, fetal heartbeats are not detected in pseudo-
pregnant animals (Knight et al., 1977).

The Doppler ultrasound is used for the detection of the blood flow in the fetal
heart and large umbilical cord blood vessels. The procedure enables the detection of the
blood flow in these blood vessels, especially in the uterine artery, as soon as on the 21*
day of gestation, while a significantly more accurate diagnosis can be obtained follow-
ing the 30® day of gestation (Kyriazakis and Whittemore, 2006).

By means of the ultrasound technology it is possible to diagnose various patho-
logical lesions of reproductive organs. Moreover, ultrasonographic examinations of the
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function of ovarian structures (antral follicles and corpora lutea) enable the determi-
nation of the oestrous cycle phase in examined animals (Waberski and Weitze, 1998;
Kauffold et al., 2004; Kauffold et al., 2007). This is very important for the practical
production. It has been confirmed that in approximately 30% of breeding gilts on farms
in Serbia, which are usually 8 months of age or more, the detection of oestrus exhibition
is not possible with a teaser boar (Stanc¢i¢ et al., 2008; Stanci¢ et al., 2008; Stancic et
al., 2001). These gilts are not inseminated and they are excluded from the further repro-
duction as ’anoestrous’. However, the post-mortem examination of reproductive organs
indicates that over 60% of these gilts exhibit the cyclic ovarian activity and their repro-
ductive organs show no pathological lesions, which could cause them to be anoestrous.
Therefore, it has been concluded that such gilts are not anoestrous and that they are
unnecessarily excluded from reproduction due to the inefficient detection of oestrus
exhibition with a teaser boar (Stanci¢ et al., 2009; Stanci¢ et al., 2011). Timely ultra-
sound examinations would detect the cyclic ovarian activity in these gilts and prevent
the exclusion from reproduction based on the misdiagnosis ‘prolonged pre-insemination
anoestrus’. Consequently, the ultrasound procedure would be indubitably beneficial

from the zoological, technological, and economic viewpoint.

CONCLUSION

The application of ultrasound technology enables highly accurate positive and/or
negative carly pregnancy diagnosis in sows as soon as 20 days after insemination. By
means of the Doppler real-time ultrasonography it is possible to detect pseudopregnant
sows after the 60™ day of gestation. The method also ensures the detection of cyclic
ovarian structures and pathological lesions in female reproductive system. This is great-
ly important for the intensive swine production due to the reduction of non-productive
feeding days per sow per year.

The traditional method of oestrus detection with a teaser boar 18-24 days after
insemination does not facilitate the detection of non-pregnant animals. Furthermore,
according to numerous researches of various authors, it is not possible to detect oestrus
within this period in 20-30% of sows which are not pregnant. On the other hand, a con-
siderable number of sows exhibit oestrus following the 24™ day after insemination (so-
called irregular oestrus exhibition), as well as a considerable number of pseudopregnant
sows (which are non-pregnant after insemination and do not exhibit oestrus almost until
farrowing). Consequently, the average period from the first to the successful insemina-
tion is increased, as well as the average period from the first insemination to the exclu-
sion from further reproduction (so-called non-reproductive period). The prolonging of
this non-productive period causes significant reduction in efficiency of piglet produc-
tion on farms: (a) the average annual farrowing index is decreased and thus the total
number of produced piglets on a farm, (b) the average number of non-productive feed-
ing days per sow per year is increased, and (c) the number of unnecessarily excluded
sows from reproduction is increased. These factors substantially increase the cost price

of piglet production and reduce the cost-effectiveness of such production on farms.

422



REFERENCES

ALMOND, G.W., DIAL, D.G.: Pregnancy diagnosis in swine: Principles, applications
and accuracy of available techniques. J. Am. Vet. Med., 191:858-870, 1987.

BOMA, M.H., BILKEI, G.: Field experiences with early pregnancy diagnosis by pro-
gesterone-based ELISA in sows. Onderstepoort J.Vet. Res., 75(1):55-8, 2008.

BOSC, M.J.,, MARTINAT-BOTTE, F., NICOLLE, N.: 1975. Etude de deux technique
de gestation chez la truie. Ann. Zootech. (Agra.), 24:651-660, 1975.

CHADIO, S., XYLOURI, E., KALOGIANNIS, D., MICHALOPOU, E., EVAGELA-
TOS, S., MENEGATOS, L.: Early pregnancy diagnosis in swine by direct radioimmuno-
assay for progesterone in blood spotted on filter paper. Anim. Reprod. Sci., 69:65-72,
2002.

FLOWERS, LW., ARMSTRONG, D.J., WHITE, S.L., WOODARD, O.T., ALMOND,
W.G.: Real-time ultrasonography and pregnancy diagnosis in swine. Proceedings of the
American Society of Animal Science, pp. 1-9, 1999.

FLOWERS, LW., KNOX, V.R.: Pregnancy Diagnosis in Swine. Porc Information Geta-
way, PIH-143, pp.1-9, 2000.

GAGRCIN, M., STANCIC, 1, BOZIC, A, STANCIC, B., ANDER-
SON, R., HERVEY, R. Reproduktivna performansa nazimica na ve-
likim vojvodanskim farmama. Veterinarski glasnik, 63(1-2)77-86, 20009.

KAUFFOLD, J., RICHTER, A., SOBIRAIJ, A.: Results and experiences of a two-year
investigation in the use of sonographic pregnancy control in sows at different stages of
gestation. Tierarztl. Prax. Ausg. G. Grosstiere Nutztiere., 25(5):429-37, 1997.
KAUFFOLD, J., BECKJUNKER, J., KANORA, A., ZAREMBA, W.: Synchronization of estrus
and ovulation in sow not conceiving in a scheduled fixed-time insemination program. Animal
Reprod. Sci., 97:84-93, 2007.

KAUFFOLD, J., RAUTENBERG, T., GUTJAHR, S., RICHTER, A., SOBIRAJ, A.: Ultrasono-
graphic characterization of the ovaries in non pregnant first served sows and gilts. Theriogenol-
ogy, 61:1407-1417, 2004,

KNIGHT, IW.,, BAZER, FW., THATCHER, WW., FRANKE, D.E., WALLACE, H.D.: Concep-
tus development in intact and unilaterally hysterectomized-ovariectomized gilts: Interrelation-
ships among hormonal status, placental development, fetal fluids and fetal growth. J. Anim. Sci.,
44:620-637, 1977.

KNOX, R., FLOWERS, W.: Using Real-Time Ultrasound for Pregnancy Diagnosis in Swine.
Pork Industry Handbook. pp. 30-37, 2004.

KOKETSU, Y.: Six component intervals of nonproductive days by breeding-female pigs on com-
mercial farms. J.Anim. Sci., 83: 14061412, 2005.

KYRIAZAKIS, I., WHITTEMORE, C.T.: Whittemore’s Science and Practice of Pig Production
(3" Edition). Blackwell Science Ltd., 2006.

MAES, D., DEWULF, J.,, VANDERHAEGHE, C., CLAEREBOUT, K., DE KRUIF, A.:
Accuracy of trans-abdominal ultrasound pregnancy diagnosis in sows using a linear or
sector probe. Reprod. Domest. Anim., 41(5):438-43, 2006.

MANNION, PADDY.: Diagnostic ultrasound in small animal practice. Blackwell Sci-
ence Ltd., 2006.

MILLER, G.M., BREEN, S.M., ROTH, S.L., WILLENBURG, K.L., RODRIGUEZ-
ZAS, S., KNOX , RV. : Characterization of image and labor requirements for posi-
tive pregnancy diagnosis in swine using two methods of real-time ultrasound. J. Swine

423



Health Prod., 11(5):233-239, 2003.

MOELLER, S.J.: Evolution and use of ultrasonic technology in the swine industry. Jur-
nal of Animal Science, 80: 19-27, 2002.

RADOVIC, 1., STANCIC, B., POPOV, R., TRIVUNOVIC, S., TEODOROVIC, M.:
Reproduktivna performansa prvopraskinja i krmaca visih pariteta. Savremena poljo-
privreda,55(1-2)83-90, 2006.

STANCIC, 1., GAGRCIN, M., JOVANOVIC, S., STANCIC, B.: Reproductive Activity
Of Gilts With Prolonged Preinsemination Anoestrus After a Hormonal Treatment. Acta
Veterinaria (Beograd), 59(5-6)525-533, 2009.

STANCIC, B., GAGRCIN, M., KOVCIN, S.: Mortalitet embriona svinje (pregled). Vet.
Glasnik, 58(3-4)481-491, 2004.

STANCIC, B., KOVCIN, S.,.GAGRCIN, M.: Nazimica za priplod — Fiziologija i teh-
nologija reprodukcija (monografija). Poljoprivredni fakultet, Novi Sad, 2003.
STANCIC, B., PIVKO, J., GRAFENAU, P., OBERFRANC, M., KUBOVICOVA, ELE-
NA: Rezultati nasih istrazivanja u oblasti biotechnologije reprodukcije svinja (pregled).
1. Kongres veterinara Republike Srpske (sa medjunarodnim u¢es¢em), Banja Luka, 28-
30. oktobar, 2001. Zbornik radova, str. 93.

STANCIC, B., SAHINOVIC, R., PIVKO, J., GRAFENAU, P.: Mortalitet embriona
svinje (pregled). Savremena poljoprivreda, 50(3-4)21-25, 2001.

STANCIC, B., ZVEKIC, D., POPOV RADMILA, RADOVIC, 1.: Vrednost prasenja
krmaca prirodno ili ve$tacki osemenjenih u prvom postlaktacijskom estrusu. Letopis
naucnih radova, Poljoprivredni fakultet, Novi Sad, 27(1)51-55, 2003.

STANCIC, B.: Biotchnoloske metode povecanja reproduktivne efikasnosti svinja
(pregled). I. Savetovanje o problemima reprodukcije u intenzivnoj proizvodnji svinja.
Arandjelovac, 27-30. april, 1998. Zbornik radova, str. 47-62, 1998.

STANCIC, B.: Our results of biotechnological methods application in control of swine
reproductive function. Proc. Int. Conf. on Sustainable Agriculture and European Inte-
gration Processes, Novi Sad, 19-24. Sept., 2004. Pp.38.

STANCIC, I, GAGRCIN, M., ANDERSON, R., HARVEY, R., STANCIC, B., RA-
DOVIC, 1., BOZIC, A.: Prolongirana preinseminaciona anestrija nazimica. Savremena
poljoprivreda, 57(3-4)97-105,2008.

STANCIC, I., GAGRCIN, M., JOVICIN, M., JOVANOVIC, S.: Occurrence and practi-
cal solvent possibility of gilts preinsemination anestrus. Biotechnology in Animal Hu-
sbandry, 26(1-2)37-46, 2010.

STANCIC, 1., GAGRCIN, M., JOVICIN, M., KOVCIN, S.: Uticaj na¢ina otkrivanja
estrusa na stepen estrusnog reagovanja i fertilitet nazimica. Biotechnology in Animal
Husbandry, 24(spec. issue)143-150,2008.

STANCIC, L.B.: Biotechnology in swine reproduction: A review of our investigations.
Buletinul Univ. Sci. Agric. Med. Vet., Cluj (Romania), 57:232-234, 2002.

STANCIC, L., STANCIC, B., BOZIC, A., ANDERSON, R., HERVEY, R., GVOZDIC,
D.: Ovarian activity and uterus organometry in delayed puberty gilts. Theriogenology,
76:1022-1026, 2011.

STEFANAKIS, A., BOSCOS, C., ALEXOPOULOS, C., KRAMBOVITIS, E.: Devel-
opment and evaluation of a direct enzyme immunoassay for oestrone sulphate in urine
as a tool for diagnosis of ecarly pregnancy in swine. Anim. Reprod. Sci., 58(1-2):127-35,
2000.

WABERSKI, D., WEITZE, K.F.: Sonographic diagnosis of reproductive failures in the

424



pig - New aspects. Prakt. Tierarzt., 79:41-44, 1998.

WILLIAMS, L, S., PABLO PINEYRO, P., DE LA SOTA, L.R.: Accuracy of pregnancy
diagnosis in swine by ultrasonography. Can. Vet. J., 49(3):269-273, 2008.

WILDT, D.E., MORCOM, C.B., DUKELOW, W. R.: Laparoscopic pregnancy diagno-
sis and uterine fluid recovery in swine. J. Reprod. Fertil., 44:301-304, 1975.

ULTRAZVUCNA DIJAGNOSTIKA RANE
GRAVIDNOSTI KOD SVINJA

IVAN STANCIC, MILOS BEUKOVIC, IVAN RADOVIC, BLAGOJE STANCIC,
SASA DRAGIN, MIHAJLO ERDELJAN

Izvod

Rana dijagnostika graviditeta znacajno uti¢e na efiksanost intenzivne proiz-
vodnje svinja. Naime, $to ranijom dijagnozom negravidnih Zivotinja, smanjuje se
broj neproduktivnih hranidbenih dana po krmaci, znacajno se povecava efikasnost
iskoriStavanja smestajnog prostora, a mouguca je i pravovremena adekvatna interven-
cija kod svake pregledane Zivotinje. Klasi¢ne metode dijagnoze gravidnosti, kao $to su
evidencija izostanka estrusne cikli¢nosti, 18 1 viSe dana od osemenjavanja, detekcija
progesterona i estronsulfata u krvi 1/ili urinu, ispitivanja vaginalne i cervikalne sluzi i
rektalne palpacije reproduktivnih organa, ili nisu dovoljno precizne ili nisu prakticne za
primenu u proizvodnim uslovima. Ultrazvucna dijagnostika je sofisticiran metod vrlo
preciznog dijagnostikovanja rane gravidinosti, bez negativnih posledica po ispitivanu
zivotinju. Osim toga, ovom metodom se dobija dobra vizuelizacija konceptusa, materice
1 jajnika u realnom vremenu. Ultrazvuénom metodom se, kod svinja, moze dijagnos-
tikovati gravidnost ve¢ od 17. dana posle osemenjavanja. Preko 95% ta¢nih dijagnoza
se dobija pregledom izvrSenim izmedu 25. i 35. dana od osemenjavanja. Znacajniji ne-
dostatak, koji znatno limitira masovniju primenu ove metode u praksti¢noj poizvodnje,
je dosta visoka cena ultrazvucne opreme.

Kljuéne refi: Ultrazvuk, rani graviditet, dijagnoza, svinje.
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