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Abstract

The purpose of the present study was to compare the number of spermatozoa obtained from the different
parts of the oviducts and the uterine horns at about 24 h after insemination after conventional artificial
insemination (Al) compared with intrauterine insemination (IUl) or deep intrauterine insemination (DIUI).
Seventeen crossbred (Landrace x Yorkshire) multiparous sows were used in the experiment. The sows were
examined for standing estrus using back pressure test and the time of ovulation were examined every 4 h after
standing oestrus by real time B-mode ultrasonography. The sows were allocated to 3 groups i.e., group | sows
(n=6) were inseminated by the conventional Al technique with 3x10g motile spermatozoa in 100 ml extended
semen, group Il sows (n=6) were inseminated by IUI technique with 1x10° motile spermatozoa in 50 ml extended
semen and group lll sows (n=5) were inseminated by DIUI technique with 0.15x10° motile spermatozoa in 7.5 ml
extended semen. A single dose of insemination was performed using the same boar at about 6-8 h before the
expected time of ovulation during the second oestrus after weaning. Twenty four hour after insemination, the sows
were ovario-hysterectomized. The oviducts and the uterine horns were removed and divided into 7 parts i.e.,
cranial, middle and caudal uterine horn, UTJ, cranial and caudal isthmus and ampulla. All parts of the
reproductive tract were flushed and the humber of spermatozoa were counted using haemocytometer. The results
revealed that the spermatozoa were found in both side of the oviducts and the uterine horns in groups | and Il
and were found only in one side in group lll. The spermatozoa were found most in the UTJ (P<0.05). The
numbers of flushed spermatozoa in the UTJ in group |, Il and Il were 142,500, 131,167 and 23,500, respectively.
In the caudal isthmus, number of flushed spermatozoa were 1,411, 1,280 and 284, respectively. The proportion of
spermatozoa in the different parts of the reproductive tract in relation to total number of spermatozoa within the
tract were not significantly different between group I, Il and Il in all parts (P>0.05). It could be concluded that Ul
with a 3-times reduction in number of spermatozoa resulted in the same amount of spermatozoa deposited in the
sperm reservoir around the ovulation time. After DIUI, a certain amount of spermatozoa were found in the uterine

horn and oviduct in all inseminated sows but only in one side of the reproductive organs.
Keywords: sow; intrauterine insemination; spermatozoa; reproductive tract
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Introduction

Artificial insemination (Al) in pig has been
developed since 1926 and nowadays it is widely used in
the pig industry all over the world (Johnson et al., 2000;
Tummaruk et al., 2000; Tummaruk et al., 2004).
Practically, about 3x10° motile spermatozoa in 80-100
mL of volume are inseminated to the sow for 2-4 times
during the standing oestrus. The Al catheter is inserted
through the vagina and deposit in the cervix of the sows,
and the semen is released at the distal part of cervix.
The fertilization takes place at the ampullatory-isthmic
junction in the oviduct of the sows soon after ovulation.
Less than 5% of sperm are discovered at the fertilization
site during peri-and post-ovulation period (Mburu et al.,
1996). Krueger et al. (1999) found that 10 million
spermatozoa per insemination are sufficient for
successful surgically insemination into the tip of the
uterine horns in gilts. Researchers are then moving
forward to investigate more advance technology to
increase the efficacy of Al technique in pig. Deep intra-
uterine insemination (DIUI) has recently been
developed for non-surgical insemination using a special
designed catheter (Vazquez et al., 2005). The catheter
could be inserted through the proximal third of the
uterine horn where the semen was deposited. Using this
techniqgue a 20-fold reduction in the number of
spermatozoa per insemination could be used without
any significant effect on farrowing rate and litter size
(Martinez et al., 2002). The success of DIUI technique
under farm conditions would allow a more efficient use
of semen from superior genetic boar. The technique is
also applicable for some advance biotechnology such as
frozen-thaw semen, sex sorted sperm -and embryo
transfer (Roca et al., 2003; Vazquez et al., 2003;
Martinez et al.; 2004). - Investigation-. on.. sperm
distribution and fertilization after DIUI technique are
important to be investigated to know more about the
mechanism on the successful of DIUI in pig.

Obijectives

The present study was performed to investigate
number of spermatozoa in the female reproductive tract
at 24 h after insemination using DIUl with a low
number of spermatozoa per dose compared with
conventional Al.

Materials and Methods

Twelve multiparous sows were used in the
experiment. The sows were randomly assigned into 2
groups, Group I and Il. The sows in both groups were
detected for standing oestrus twice a day after weaning.
Transrectal ultrasonography was used for detection of
ovulation. Sows returned to oestrus within 6 day after
weaning and ovulated normally were included in the
experiment. During the second oestrus after weaning,
the sows were inseminated once at about 6-8 h before
expected ovulation using diluted fresh semen from one
proven sire with an individual motility of >70%. Group
I (n=6) sows were inseminated using conventional Al
with 3x10° motile sperm in 80 mL of volume and group
Il (n=5) sows were inseminated using DIUl with
0.15x10° motile sperm in 7.5 mL of volume. The sows
were generally anesthetized and the ovario-
hysterectomy was performed at about 24 h after
insemination. Sows that did not ovulate were excluded
from the study. The reproductive organs were removed
and divided into 7 parts on each side: ampulla, cranial
isthmus, caudal isthmus, utero-tubal junction (UTJ),
cranial uterine horn, middle uterine horn and caudal
uterine horn. The spermatozoa within each part of the
reproductive tracts were flushed using phosphate buffer
saline (PBS) solution and the number of spermatozoa
were counted using hemocytometer. Number of
spermatozoa in all parts of the uterine horns was pooled
for the statistical analyses. The number of spermatozoa
and number of ovulation on the left and right side of the
reproductive tract within animal were compared using
paired t-test. The distribution of the spermatozoa in
different part of the reproductive tracts was compared
using analysis of variance (ANOVA). Due to the lack of
normality, ~the number of ‘spermatozoa was log
transformed--before being-analyzed. The least-square
means were obtained from each class of the variables
and 'were compared using student’s t-test. The
differences with P<0.05 were regarded as statistical
significance.

Results and Discussion

The number of ovulation of the sows in Al-group
and DIUI-group did not differ significantly (18.3 versus
17.2, P=0.63). Ovulation occurred on the left side more
than the right side of the ovaries in both group (+1.8,
P=0.08). For the conventional Al-group, the
spermatozoa were found in both side of the reproductive
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tract in all sows (6/6) (Table 1). The number of
spermatozoa between the left and the right side in the
conventional Al-group were not differ significantly
(P>0.05). The spermatozoa were found in only one side
of the reproductive tract in the DIUI-group (3/5 in the
left and 2/5 in the right side) (Table 2). On average,
number of spermatozoa in Al-group were higher than
DIUI-group (P<0.001). In both groups, the number of
spermatozoa in the UTJ and the uterine horns were
higher than those in the ampulla, cranial isthmus and
caudal isthmus (P<0.001). Sperm number in the
ampulla, cranial isthmus, caudal isthmus, UTJ and
uterine horns in the Al-group were significantly higher
than those in the DIUI-group (P<0.001).

The present study demonstrated that using DIUI,
the spermatozoa distributed to only one side of the
uterine horn during the first 24 h after insemination.
One side of the sperm reservoir (caudal isthmus) was
free of spermatozoa in all sows. Martinez et al. (2002)
demonstrated that the embryo was found in both side of
the uterine horn on day 2 after insemination. Therefore,
there is likelihood that the spermatozoa were
transported from one to another horn of the uterus
sometime between 24-48 h after insemination. These
spermatozoa were likely to distribute from another side
of the sperm reservoir. The mechanism for the sperm
transport may need further investigation.
Transperitoneal migration of the spermatozoa has also
been report in heifer (Larsson, 1986).

In conclusions, DIUI in multiparous sows resulted
in a significantly lower number of spermatozoa in the
female’s reproductive tract during a 24 after
insemination compared with conventional Al and the
spermatozoa were found in only one side of the sperm
reservoir.
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Table 1 Number of sperm counted at different part of reproductive tract at 24 h after conventional artificial insemination with
3x10° motile spermatozoa in 6 multiparous sows

Reproductive 1 2 3 4 5 6

tract L R L R L R L R L R L R

Ampulla 12 28 50 70 35 18 100 50 14 51 80 15
Cr. isthmus 50 120 110 150 50 68 120 150 750 150 220 123
Ca. isthmus 710 520 390 420 610 525 1000 800 1600 1000 350 542
UTJ (x10%) 55 50 130 70 80 70 60 40 145 60 40 55

Uterus (x10°) 110 105 200 130 110 75 60 56 149 115 60 55

L=Left; R=Right; Cr.=Cranial; Ca.=Caudal; UTJ=Uterotubal junction

Table 2 Number of sperm counted at different part of reproductive tract at 24 h after deep intra-uterine insemination with
0.15x10° motile spermatozoa in 6 multiparous sows

Reproductive 1 2 3 4 5

tract L R L R L R L R = R
Ampulla 22 0 35 0 0 44 0 TS 0
Cr. isthmus 150 0 60 0 0 80 0 60 30 0
Ca. isthmus 420 O 250 0 0 2500, O] 3601400
UTJ (x10% 22 0 155 0 0 25 0 35 T2 0
Uterus (x10%) 29 0 46 0 0 28 0 41 13 0

L=Left; R=Right; Cr.=Cranial; Ca.=Caudal; UTJ=Uterotubal junction
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Introduction

Artificial insemination (Al) in pig improved
genetics faster than natural mating. The present
technique  for  conventional Al  (intra-cervix
insemination) required 2-5 billion spermatozoa per
insemination. Studies demonstrated that over 90% of
the sperm loss before approaching the fertilization area
in the oviduct by semen backflow and phagocytosis in
the uterus (Mburu et al., 1996; Steverink et al., 1998).
Recently, a new procedure for intrauterine
insemination (IUl) in sows has been developed
(Martinez et al., 2002). The procedure consists of a
specially designed flexible catheter that allows passage
through the cervix and deposit semen in the body of the
uterus. Using this technique in sows, the number of
spermatozoa per insemination could be reduced up to 1
billion spermatozoa in 50 mL. Studies have shown that,
under farm conditions, farrowing rate and litter size
after 1Ul were not significantly difference from
conventional Al (Watson and Behan, 2002; Rozeboom
et al., 2004). To apply IUIl technique under farm
condition, more studies on the sperm transport around
ovulation times using Ul technique compared with
conventional Al still need to be investigated.

Objectives

The purpose of the present study was to compare
the number of spermatozoa obtained from the different
part of the female reproductive tract at about 24 h after
intrauterine insemination (IUI) and conventional Al.

Materials and Methods

Twelve crossbred (Landrace = x Yorkshire)
multiparous sows were used. All sows were examined
for estrus every.6-h using back-pressure-test-with-the
present of a mature boar. Transrectal ultrasonography
were used to detect the time of ovulation. The sows
that showed oestrus symptoms within 6 days after
weaning and ovulated normally were included in the
experiment. During the second estrus after weaning,
the sows were inseminated once at 6-8 h before the
expected ovulation using diluted fresh semen from a
mature boar. The sows were divided into two groups:
group | (n=6) sows were inseminated using
conventional Al method with 3x10° spermatozoa in 100
mL and group Il (n=6) sows were inseminated using

Ul method with 1x10° spermatozoa in 50 mL. All
SoOwWs were ovario-hysterectomized at about 24 h after
insemination and the female reproductive tracts were
removed and divided into 7 parts: ampulla, cranial
isthmus, caudal isthmus, utero-tubal junction (UTJ),
cranial uterine horns, middle uterine horn and caudal
uterine horn. The spermatozoa within each part of the
reproductive tracts were flushed using phosphate buffer
saline (PBS) solution and the number of spermatozoa
were counted using hemocytometer. Number of
spermatozoa in all parts of the uterine horns was
pooled for the statistical analyses. The number of
spermatozoa and number of ovulation on the left and
right side of the reproductive tract within animal were
compared using paired t-test. The distribution of the
spermatozoa in different part of the reproductive tracts
was compared using analysis of variance (ANOVA).
Due to the lack of normality, the number of
spermatozoa was log transformed before being
analyzed. The least-square means were obtained from
each class of the variables and were compared using
student’s t-test. Number of spermatozoa in each part of
the reproductive tracts between groups was compared
using student t-test. The differences with P<0.05 were
regarded as statistical significance.

Results and Discussion

The number of ovulation of the sows in Al-group
and IUI-group did not differ significantly (18.3 versus
20.3, P=0.44). Ovulation took place on the left side
more. than the right side of the ovaries in both group
(20.6 versus 8.8; P=0.02). In both groups, the number
of  spermatozoa was found in both sides of the
reproductive tracts. Sperm counted on the left and right
side of. the -reproductive -tracts ‘was not differ
significantly in both groups (P>0.05). The numbers of
spermatozoa in each part of the reproductive tracts
were not differ significantly between conventional Al
and IUl-group (P=0.49). The numbers of flushed
spermatozoa in each part of the reproductive tracts are
presented in Table 1. In both groups, the number of
spermatozoa in the UTJ and the uterine horns were
higher than those in the ampulla, cranial isthmus and
caudal isthmus (P<0.001).

The present study demonstrated that the number of
spermatozoa in all parts of the female reproductive
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tracts after Ul with 3-fold reduction in the number of
spermatozoa and 2-fold reduction in the volume were
not differ significantly from those inseminated with
conventional Al. These data support the previous field
studies that farrowing rate and litter size after 1UI did
not differ significantly from conventional Al (Watson
and Behan, 2002; Rozeboom et al., 2004). Application
of 1UI technique under farm conditions would allow a
more efficient use of semen from superior genetic boar.
Further studies on environmental factors affecting the
fertility rate and the difficulty of the insemination in
gilts and young sows should be considered.
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Table 1 Number of sperm counted in different parts of reproductive tracts in sows after intra-uterine

insemination (1UI) compared with conventional artificial insemination (Al)

Reproductive N  Conventional Al 1UI P-value
tract Mean = SEM Range Mean + SEM Range

Ampullae 6 87.2+17.3% 40-150 85.3+24.3° 32-195 0.95
Cr. isthmus 6 343.5+115.9° 118-900 296.8+68.9% 90-594 0.74
Ca. isthmus 6 1411.2+277.2° 810-2600 1280.3+211.4* 800-2200 0.72
UTJ (x10%) 6  142.5+20.6" 95-205 131.2+22.3° 70-185 0.72
Uterus (x103) 6 204.2+34.5¢ 115-330 193.4+48.7° 103-395 0.86

®d means with different letters within column differ significantly (P<0.05)
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