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Summary
The objective of this study was to investigate the percentage of male and female ovine embryos
produced after oocytes fertilization by sperm selected with self-migration (swim-up) technique. The
sex of in vitro produced embryos was determined by Polymerase chain reaction (PCR). Results
indicate that the fertilization by sperm selected using Swim-up technique was 81.8% (9/11) male
and 18.1% (2/11) female in vitro produced embryos when centrifuged at 200xg. While
centrifugation at 300xg was 72.7% (8/11) male and 27.2% (3/11) female embryos. It was concluded
that the use of “swim-up” technique refer to significant (P<0.05) occurred for increasing male
embryos ratio compared with normal ratio (50%) which represent the sex, and it is for the first time,
preselected sperms used for In Vitro fertilization (gender selection) in farm animals in Irag.
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Introduction 90% discontinuous and 67.5% continuous

Predetermining the gender of offspring in Percoll media density gradient centrifugations
the dairy and beef cattle industry allows the alter the gender percentage of in vitro
breeders to plan their production toward a produced bovine embryos. In the same time,
specific gender. The most effective way to the five and the ten minutes centrifugation was
achieve this goal is to separate X- from Y- tested on both Percoll gradients. The aim of
bearing sperms (1). The only way to this work was to investigate the percentage of
effectively separate sperm cell populations is male and female ovine embryos produced after
based on their DNA content (1 and 2). Flow in vitro fertilization of oocytes by sperm
cytometry has been widely used for this selected  with  self-migration  (swim-up)
purpose (3-5), however, this technique technique.
presents some specific problems, such as
broad fluorescence distribution without a Materials and Methods
distinct X- and Y- peak (1). Two hundred female genitalia of local non-

In an attempt to develop a method for the pregnant ewes were collected from Al-shu'alah
separation of sperm cell populations based on abattoir. The reproductive history of the
their DNA content, Percoll media density animals was unknown. Genetalia were
gradient centrifugation has been used on transported within one hour in a normal saline
human and bovine sperm (6 - 8). in cool box to the Lab. The ovaries were
Percoll is composed of colloidal silica removed from the surrounding tissue and over
particles (15-30 nm in diameter) coated with lying bursa washing in normal saline and two
polyvinylpyrrolidone (9), which increases the washings in collecting media Modified
specific gravity of the medium to 1.13 g/ml Tyrodes Albumin Lactate Pyruvate Media (m
(20). It is also used to isolate bacteria (11), TALP). The follicles were counted and their
neutrophils (12), viruses (13) and subcellular diameters were measured with an automatic
particles (14 and 15). It is a simple and low vernier. Oocytes were collected by aspiration
cost method (16) which selects highly motile from 4-8 mm size follicles, using gage 18
sperms that reach the medium surface after needles attached to a 3ml syringe containing 2
incubation. Considering the simplicity and ml of the collecting medium.
practicality of these sperm selection methods, The media with harvested oocytes were
the purpose of the present study was to transferred to one well out of 24 wells dish
determine if semen selected by swim-up, 45- after grading to good, fair, and poor (type A,
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B, C). Only good and fair classified oocytes
(A and B) were selected. The oocytes were
washed twice in a maturation medium
(TALP), incubated in appropriate maturation
medium at 39 ° C, 5% CO. and 90% relative
humidity for 27 hrs. The presence of the first
polar body was a good criterion for
maturation of oocytes in vitro (IVM) (17).

Three local fertile rams used in this
experiment, presented in the farm of College
of Agriculture, Baghdad University, fresh
semen was collected by artificial vagina
(AV). Ejaculates from rams were pooled in
equal quantities for final volume of 1-1.5ml
in order to minimize the variation between
rams. Semen sample were examined under
light microscope. The mass and individual
motility was assessed, samples which
showed less than 60% progressive motility
was rejected.

The procedure of the modified swim-up
technique followed in this study is basically
the same as that described by (16) with minor
modifications, Ham’s F10 was used as an
alternative media to evaluate the efficiency
of the swim-up technique in separating X and
Y chromosome bearing sperms. The
technique involves the following:-

Semen sample (0.25ml) transferred to 15
ml centrifuge tube. The sperms were washed
2 times using 0.5 ml Ham's F-10 medium and
then centrifuged at 200 and 300 xg for
10min. Supernatant removed and overly
sperm pellets with 0.5ml of Ham's F-10
medium with extreme attention in each tube.
The tubes must be put in the incubator,
inclined at an angle around 45° and
incubated at 37°c and 5% CO. for 30-60
minutes. By inclining the tubes at 45°, to
increase the surface between the medium and
the semen and we improve the capability of
the sperms to swim out of the pellet and
reach the medium. Following incubation, the
first 0.25ml was discarded and the final
0.25ml was used for IVF. Selected sperm
samples were dilution 1:10 with TALP, then
diluted 1:1 with heparin containing media
(100 pg/ml Heparin salt) and incubated for
45 minutes at 38 °C according to (18).

Capacitated sperms suspension were
diluted to yield a concentration of 1.0 x10°
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sperm/ml in the fertilization medium (TALP),
pH 7.4-7.8. Only matured oocytes were kept in
group of 5 to 10 oocytes in one well of 24
wells petridish containing fertilization medium
with sperms and incubated at 39 ° C with 5%
CO. and 90% relative humidity for 27 hr
(19).Twenty seven hrs after fertilization,
oocytes having 2" polar body or oocyte with
sperm head in the cytoplasm were evaluated as
fertilized oocyte. The numbers of fertilized
oocytes were counted (19).

Cultures of previously fertilized oocytes
(zygotes) were performed. Embryos were
cultured in (TALP) at 38.5-39 ° C, 5% CO.,
and 90% humidity. Embryonic developments
were observed every 24 hrs and 50% of the
culture volume was replaced with fresh
medium at 24 hrs intervals. According to (20),
ova which did not show cleavage were
removed from the wells at the time of each
change of medium. Proportions of fertilized
oocytes reached 4 cells stage were recorded,
and then extraction of DNA from embryos was
applied. The cultured embryos were washed
twice in culture medium and three times in
potassium chloride medium with 2 g/L bovine
serum albumin. DNA was isolated from the
embryos by the single step method. (21) in a
1xPCR buffer (10 mM Tris HCI, pH 8.3, 50
mM KCI, 1.5 mM MgCI2 and 0.01% gelatin)
containing Proteinase-K (150 pg/ml) and
incubated for 1 hr at 37°C. Then Proteinase-K
was inactivated by incubating at 99°C for 10
min. The tubes were kept frozen at -20°C until
sexing was carried out by PCR (my genie 32,
thermo block, bioneer, Korey).

Identification of DNA was performed in
20ul reactions containing approximately 5ng
of template DNA isolated from embryo, 5
pmole primer, and 250 puM each: dNTP
(dATP, dCTP, dGTP, and dTTP), 1U Taq
DNA polymerase, 10 mM Tris-HCL (pH 9.0),
30mM KCL and 1.5 mM MgCL..

The PCR amplification was carried out
using a "MJ research thermal cycler" with the
following amplification procedure: An initial
denaturation for 5 min at 95°C was followed
by 40 cycles of denaturation (60 sec at 94°C),
primer annealing (for 60 sec at 56°C) and
strand synthesis (for 120 sec at 72°C), and in
the last cycle, the samples were held at 72°C
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for an additional 5 min. The amplification
was confirmed by agarose gel electrophoresis
(1%), stained with 2.5 pl ethidium bromide
and visualized under UV light (260-
280nm).PCR products generated with the
primers sets, P1-5EZ and P2-3EZ, were
analyzed by restriction analysis. PCR
products were subjected to digestion samples
were incubated with 20 units Sac 1 (2 ul), (2
ul) of RE 10x buffer, (2ul) DNA, and sterile
de ionized water to a total volume of (20 pl).
Samples were digested, mix gently by
pipetting, close the tube and centrifuge for a
few second in a micro centrifuge. Incubate at
the optimum temperature for 1- 4 h at 37°C.

The  Restriction  fragment  length
polymorphism (RFLP) was then analyzed
using 2.5% agarose gel electrophoresis and
visualized under UV light (260-280nm).
Student t-test and Chi-square test were used
for analysis of data according to (22).

Results and Discussion

Four hundred active ovaries collected
from the slaughter house, the number and
type of oocytes, ratios of maturation and
fertilization were shown in (Table, 1). There
was a significant (P<0.05) difference in the
numbers of oocytes of right compared left
ovaries. Similar observations had been
revealed by several investigators (17, 23 and
24). Visual assessment of morphological
features remains the most important vehicle
for selection of oocytes before maturation
during oocytes recovery. The results in

(Table, 1) showed that a high recovery rate
was obtained of good oocyte (Grade A)
43.32% (432/ 997), fair oocyte (Grade B)
38.41% (383/997) followed by and poor
oocyte (Grade C) 18.25% (182/997). There
was a significant (P<0.05) difference between
the 3 different grades. Similar observed have
been reported by (25 and 26). The ability to
identify good quality oocytes prior to in vitro
culture is as important consideration for 1VP
of embryo system. Embryo development is
influenced by events occurring during oocyte
maturation, so for successful VM, oocytes
must undergo nuclear and cytoplasmic
maturation. Only grades A and B oocytes
(815/1020), 79.9% of recovered oocytes were
cultured. Maturation rate was 86.38%
(704/815) (Table, 1). Similar observations had
been reported by other workers (20, 27 and
28). It is obvious that oocyte quality is
essential for embryonic development. The
ability to identify good quality oocytes prior to
in vitro culture is as important consideration
for IVP of embryo system (28 and 29).

The in vitro fertilization rate observed was
21.8% (132/604) of matured oocytes. The rate
of fertilization was low compared with the
results reported by (26, 30 and 31). The
fertilization rate obtained from slaughter house
samples could be affected by several factors
playing a role in successful IVF like, cultural
media, semen preparation with capacitating
agents, season, follicle size and oocyte
collection techniques.

Table,1: The number of ovaries, large follicles, oocytes, grades of oocytes collected from
slaughtered ewe, maturation and fertilization rate.

| Noof Mean No of Grade and no of oocyte Maturation  Fertilization |
active  size of oocytes rate for A rate for A
ovaries large collected and B and B
follicle oocytes oocytes
. 997 432 383 182 704/815 132/704
+1.19 (43.32%) (38.41%) (18.25%) (86.38%) (21.8%)
A c b

PCR technique has been applied for the
identification of sex of embryos with WBC
obtained from male and female sheep by
choosing universal primers from sequences
that are highly conserved in the X and Y
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chromosomes, sex-specific sequences were
successfully amplified in embryonic lysates.
The embryos subjected to PCR with "universal
primer" showed uniform banding patterns (447
bp) irrespective of sex (Fig.1). This technique
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has recently been used as a reliable technique
for the quantification of X and Y sperm cells
in semen samples, especially to validate
techniques for sexing sperm (32- 34).

Swim-up sexed sperms result in more

percentage of male embryos by using the 200
x g (S1) and 300x g (S2) which were 81.8%
and 72.7% respectively( Table, 2) and shows a
deviation (p<0.05) from the 50% expected
percentage for male and female embryos.
While (34) reported 63.6% of male embryos
using sperms selected using 200 xg for 10 min
and incubation for 40 min, and (35) who
obtained lower % of male embryos (58.45%)
using 50 xg for 10 min and incubation for 1 hr.
in bovine. The selection of X or Y bearing
sperm might be due to the differences in size
and mass of each type of sperms, as described
by (3), the Y-chromosome is lighter and
smaller than the X-chromosome; the DNA
content is greater (3.8%) in X-than Y-
chromosome. In addition (36) believes that Y-
bearing sperm is faster than X-bearing sperm.
Supporting this study, (37) observed a
significant male and female ratio deviation
(toward male embryos using swim-up for 45
min incubation. Therefore data may suggest
that swim-up favors Y-bearing sperm
selection, which migrates faster to reach the
medium surface. From this result it can
concluded that the purity of selected Y-sperms
and the percentage of male embryos obtained
by IVF were good when it use S: protocol
than Sx protocol, and the best result of IVF
obtained when it apply lower centrifugation
gravity.
Table, 2:- Percentage of male and female
embryos obtained after swim-up compared
with the expected percentage of 50% of
each gender and between treatments.

| Treatment  Noof Male ~ Female

embryos JN[] % No %
S1 11 9 (81.80) 2 (18.10)
S2 11 8 (72.70) 3 (27.20)

S1:-swim-up (200xg), S2:-swim-up (300xg).
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Figure, 1: Restriction patterns from Sac 1 digested
P1-5EZ and P2-3EZ- PCR products of sheep
embryos.

Lanel: 100 bp ladder (marker).

a- Sexed embryos at 200xg: Female lanes 4,
and 9 only. Male lanes 2, 3,5, 6, 7, 8, 10, 11 and 12.
b- Sexed embryos at300xg: Female lanes 2, 6
and 8 only. Male lanes 3, 4,5, 7,9, 10, 11 and 12.
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