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4. Abstract/ Research summary \\ '/ ////

The objective of the present st mve tlgammrlrty of boar semen cryopreservation

in Thailand and to investigate facto ould fectw‘en quality after cryopreservation.
Fifteen purebred boars (5 Landrae shire Bnd 'S BuroC 2 commercial herds in Nakorn-
prathom province were used in th // gjaculates each boar were collected with over
one-week interval using gloved- the semen was diluted with isothermal
Beltsville thawing solution (BTS
supernatant was discarded and S 2i i reesuspen ed with lactose-egg yolk (LEY)
extender. The diluted semen was i . Twe parts of semen were mixed with
one part of LEY extender with€ reafter, the processed semen was
loaded into 0.5 mL straws. The sif@ (LN2) vapor approximately 3 cm
above the level of the LN, for . LN,. Thawing was achieved by
immersing the straws in water at 50 , s‘gqopxj After’ ing, the semen was diluted (1:4) with an
extender consisting of 95% BTS and 5 LEKﬁtethe extended thawed semen was incubated in a
38 °C water-bath for 30 min before SFIER A i

individual motility, sperm viability, percetage=o6 ical ridge (NAR), sperm plasma membrane
function (sHost) and sperm plasma membr,ang/,mte R) were evaluated. The semen qualities
before and after thawing were ompared for each boar usrng pa etht-tesi~Pearson’s correlatlon was used
to evaluate the correlation aRgGig & parameters that W ASUT
viability, NAR, sHost positive T W@re analyzed using the General
Linear Model (GLM) procedures e =concentration of pre-diluted fresh
semen was 529.7x10° spz/mL the sperm concentration of frozennﬁwed semen was 811x10° spz/mL.
The individual motility, the sperm viability, the NAR, the sHost and the SYBR of boar spermatozoa after
frozen-thawed were 28%, 36.2%, 26.49%, 18.5% and 30.9%, respectively. All of the sperms parameters
measured significantly ility decreased by 44.2%,
sperm viability decreasﬂ wun@wy M‘ﬁdﬂ':] ﬁtwdual motility of frozen-

thawed spermatozoa Was srgnlflcantly correlated wrth the sperm vrabrlrty (P<0 00 the NAR (P<0.02),

the SHOST (P< e e ei ). The r concentration of frozen-
thawed semen ﬁ ﬂﬂgtj (r=-0 g boars and the
individual boar fica nfluenced eters after being

frozen-thawed. e sperm viability of frozen-thawed semen in Duroc and Landrace boars was
significantly higher than Yorkshire boars (P<0.05). The membrane integrity of frozen-thawed semen in
Landrace boar was significantly higher than Yorkshire boars (P<0.05). In conclusions, the semen
cryopreservation of boar could be performed successfully in Thailand with an average concentration of
spermatozoa in frozen thawed semen of 811x10° spz/mL, the individual motility of 28% and the sperm
viability of 36%. Breed of boars and the individual boar within the same breed significantly influenced
most of the sperm parameters after being frozen-thawed.
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5. Research background

Artificial insemination (Al) in pig is nowadays widely used in the pig industry all over the world. In
USA, over 50% of the pig production is produced by Al (Johnson et al., 2000). Al in some country in
Europe and some herd in Thailand is nowadays over 90% (Tummaruk et al. 2000, 2004). Conventionally,
the Al was performed using fresh semen with 2-5x10° motile spermatozoa in 80-100 mL of volume. The
semen is inseminated to the sow intra-cervically for 2-4 times during the standing oestrus. Al in sows
using frozen-thawed semen has been developed long time ago in many countries in Europe and USA
(Larsson and Einarsson, 1976). However, the success of Al using frozen-thawed semen has markedly
progress during a recent year (Eriksson, 2000), The main reasons may include the development of
insemination technique and the advance of knq\ e /m rning time of ovulation.

The advantage for development of frozen semen uded the preservation of the good genetic
gboar, the distribution of superior genetic

resource can be done for a longer perio __the‘ﬁer

boar are much quicker than fresh se also the im t of the transportation of spermatozoa
across countries (Polge, 1956; Wofmw 199&%_}398} However, boar spermatozoa
after frozen-thawed are weak, a F ferfility ratestha semen (Eriksson and Rodriguez-
Martinez, 2000). The reason are Jipid \stk ture:Me plasma membrane of the boar
spermatozoa are very sensitive { inftémperature (Johnson etal., 2000).

thesemen of other domestic animals. It is produced in

large volumes and is extremely vu! ! lgsﬂoqk These ‘and other characteristics of boar semen
require special consideration in t freezing protocals (Johnson et al., 2000). Important factors

to be considered for freezing egieq inclydedicompesition of diluents, type and concentration of
cryo-protective agent, rates of dilu dy€ooling, equi jonand methods of freezing and thawing of
semen. For instance, egg yolk, avhica' | ol i
domestic animals, is not give the sa

However, its protective effect can bE i
et al., 1971; Pursel et al., 1978). OEP,
sodium and triethanolamine lauryl suiph

Wno A uexsSTM ®, a synthetic detergent based on
afé&mj e ed 1n most egg yolk-containing-diluents for

problem for the developmen 3wanga et al., 1991). In general,
large container for high sem yd in sub-optimal motility after
thawing due to the difficulty oi temperature control raﬁ/“ during freezing process. Small
container such as mini straw (0.25 and 0. good semen quality after thawing but low
number of spermatozoa could be"ioad in one straw, which is not enough for a single dose of insemination
(about 250-500 x 10° total number of gpgrmatozoa per straw). The packaging of frozen semen as a pellet

was a convenient solutiongbut, t beling i is ipation have been concerned.
Theoretically, the packaﬁl th largér surface-to- ratio, e ﬁlle s, 0.25 mL straws, allow more
homogeneous freezing and thawing thfou t S e. Thus Trozen thawed spermatozoa using these

packages are less damgFed than those in the smallér surface-to-¥&lume ratio pack;%!s, e.g., 5 mL straws

(Eriksson, 200 t @@ﬂﬁmm%% mdﬁtﬁafm:z hawed semen’s
on. ntly JEfiksSo tifez (2000) f t Fla 2.could be used as

freezing of boar semen (Johnson et al., 20067757/ © /Wﬁg%_
Since Al in pig need a Iofzgf spermatozoa per dose‘the ontainir of.frozen thawed semen become a

container are sti
an option for a é@ntainer for large semen volume (5 mL, 5,000x10° total number of spermatozoa per
straw). The sperm quality and the farrowing rate after Al with frozen semen in Flatpack® container were
better than maxi-straw (Eriksson and Rodriguez-Martinez, 2000).

Freezing and thawing rate of semen have a large impact on the survival of spermatozoa after thawing.
The slow freezing rate resulted in the formation of ice crystal within the sperm cell and therefore, the
semen may need a high concentration of cryopreservative agent such as glycerol, egg yolk, propylene
glycol, EDTA and sodium dodecyl sulphate (SDS). It has been demonstrated that adding a detergent
sodium dodecyl sulphate to freezing extenders improved the post-thaw survival and longevity of
spermatozoa in many species including boar spermatozoa (Graham et al., 1971; Westendorf et al., 1975).



Many freezing rate and various proportion of cryopreservative agent within the diluents have been
demonstrated to be effective such as freezing rate 30 °C/min with diluents contained 3% glycerol in 0.50
mL straw (Fiser and Fairfull, 1990), freezing rate 50 °C/min with diluents contained 1.5% glycerol in 0.25
mL straw (Woelders and Den Besten, 1993). In general, it was suggested that the large straw need a
slower freezing rate and a higher proportion of glycerol than the small straw (Pursel and Park, 1985).

For boar semen cryopreservation, holding time has been proved to be a very important factor for the
post-thawed semen quality. Eriksson (2000) suggested that boar semen should be leave at 15 °C for 1-5 h
before decreasing the temperature below 15 °C to avoid cold shock.

In general, the frozen thawed spermatozoa are weak and the freezing in small volume, in most case,
resulted in a better post-thawed semen quality tham fréezing in a large volume. It is well established that,
using the conventional Al technique, the spér E?! transported from the cervix of the female

through the uterine horns until reaching the utero- n and the oviduct, where the spermatozoa
can be deposited and wait for ovulati S transp d in the loss of more than 90% of the
inseminated spermatozoa via semegm' and,phag

ithin the uterus (Mburu et al., 1996;
Stervink et al., 1998). Developmen tiol) techall ith a low number of spermatozoa in pig
has therefore being investigated

;vMartirTegeta\.,ZOOL 2002; Vazquez et al., 2003,
2005). AN

Frozen thawed spermatozoa co d.for a hotter anigd than spermatozoa from the diluted
fresh semen. The reason is due na- ing process induced sperm capacitation (Eriksson

special @esigned catheter, length 180 cm
foped (Martinez et al., 2001; Vazquez et
proximal third of the uterine hain,

0S ito.;.t@;sw" 8 ir. Earlier studies have shown that the
flexible catheter could be passed thr@tig he'cqrv’hxi%ely i 90:95% of multiparous sows (parities 2-
6; n=147) within about 4 min/insemination H 200%, 2002). Using this technique a 20-fold
reduction in the number of spermatozo® colft-be usedwAtouE any significant effect on farrowing rate (FR)
and litter size (Martinez et al., 2002). Martmez—et-at.£20602) demonstrated that FR and number of total
piglets born/litter (TB) after DIUI Wuh;—iij%({lo‘f/\ nefmatezoa/dose in 5 mL volume compared to
conventional Al with 3,000 \)é}O‘S spermatozoa/dose in 100 mL \ gid not differ significantly (FR
82.9 versus 83% and TB 9.7 lmililnnuunuunu-lanuluuluﬁm
DIUI technique have alsa:G€en applied for some nev 60y e.g., frozen-thaw semen and
sex sorted sperm and maximizingjthe used superior bo: h a low sperm number per dose of
insemination (Roca et al., 2003,/VVazquez et ai., 2005). Roca et al. 42003) inseminated 49 hormonally
treated weaned sows once with frozen-thawed sperm 1000x10° spermatozoa/dose in 5 mL using DIUI
technique resulted in 77.5% FR and ®©4 piglets/litter, which xras not differ significantly from frozen-
thawed sperm 6000xloﬁ) m elifi ifse t onventional Al technique
(75.8% FR and 9.6 pigl iﬂﬂﬂ%ﬁ%dmnmﬂﬁmice at 30 and 42 h after

onset of oestrus with DIUI technique during oestrus, frozen-thaw semen (1,000)@_@ spermatozoa/dose)

resulted in a lo fresh spermat . s,84.2%). Vazquez et al.
(2003) demons t @)h’g%a d W(n 45)]i t:(E'J 8 h after HCG
treatment with 1 0” fl ometry ‘sorted” s atozoa using DIUI" teChnique resulted in 46.6% FR

and 8.2 piglets/litter, while the sows inseminated with fresh semen (n=49) using the same technique and
same number of spermatozoa resulted in 80.9% and 9.5 piglets/litter.

DIUI have been performed successfully in Thailand using diluted fresh semen (Tummaruk et al.,
2005). The DIUI with frozen thawed semen should be therefore investigated further. However, the boar
semen freezing technique has never been developed in Thailand.




6. Objectives
The objectives of the experiment were:
1. To study the feasibility of boar semen cryopreservation in Thailand
2. To study factors affecting the boar semen quality after cryopreservation

7. Research methodology

Experimental research

8. Study period \,\\\\‘, ///
1% October 2004- 30" Septem N ///

e
9. Materials and methods 7 \

Animals

Fifteen purebred boars (5
in Nakorn-prathom province, Thai . boar age between 1-3 years old
and are being used for routirn€ arti he S. In herd A (n=8; 5 Duroc, 1
Landrace and 2 Yorkshire), the b tl oling system and in herd B (n=7;
4 Landrace and 3 Yorkshire), | | open house system. The boars
were fed approximately 3 kg per ice"a a 6orn-soybean-fishmeal base feed containing
protein about 15-16%. Water was pr .ad, Bt it the Duroc boars were used for semen
collection once weekly, while sem etion™ i
(about 2-3 weeks interval).

m 2 commercial herds (A and B)

Semen collection

Three ejaculates from each boar (EOEh BT ver one-week interval using gloved-hand
technique. The fresh semen. used had”™ té’ha’vé @ mininu individual motility and 80%
morphologically normal spet@aiozoa ed semen was sent | A laboratory within 30 minute
after collection. '

Semen freezing protocols i - ,Q]
After collection, the semeii was diluted with isothermal Beltsvilie thawing solution (BTS; Minitb,
Abflll-und Labortechnik GmbH & CQyG G many) extender &Ith a ratlo of 1:1 (v/v). Diluted semen

was held at 15 °C for 2 h r| tant was discarded and the
semen precipitant was r T tose-e EY) extender (80 mL of 11%
lactose solution and 20 m egg yol edi uted semen was cool down to 5°C within 90 min. Two parts

of semen were mlxwth one part of LEY exterfdler with 9% ﬁ rol and 1.5% ex-STM® (modified
nal con

after Westendo %@ﬁﬁﬁ M % m loaded into 0.5
n of be frozen was

mL straws (Blo-
approximately 1, OxlO6 spermatozoa/mL and contained 3% glycerol. The straws were sealed with PVC
powder before placing in liquid nitrogen (LN,) vapor approximately 3 cm above the level of the LN, for
20 min and then were plunged into LN.

Semen thawing protocol

Thawing was achieved, approximately 20-30 min after storing in LN,, by immersing the straws in
water at 50 °C for 12 second (Selles et al., 2003). After thawing, the semen was diluted (1:4) with an
extender consisting of 95% BTS and 5% LEY extender. The addition of LEY extender was performed to



avoid the spermatozoa stick to the glassware during the individual motility analysis. The extended thawed
semen was incubated in a 38 °C water-bath for 30 min before evaluating the semen quality after thawing.

Semen evaluation

Sperm concentration and individual motility

Sperm concentration was assessed by direct cell count using Burker haemocytometer (Boeco,
Germany) (Beardon and Fuquay, 1997). Sperm concentration was expressed as spermatozoa x10° /mL.
Subjective motility of both fresh and post thawed spermatozoa was evaluated at 38 °C under light
microscope with 400x magnification. The indivk‘T,;otility examinations for all semen samples were

assessed by one person. \\
\:}». \
. \5,3

Sperm viability and normal apica
The percentages of sperm via
nigrosin staining (Dott and Foster,

normal e (NAR) were determined by eosin-
donand F 7). The semen sample (50 uL) were

well mixed with a drop of eosin= AFluka.Chemi , Sigma-Aldrich, Switzerland), and
the mixture (10 pL) was smeared i V/a fg14s5) ‘Evalvation was undertaken by counting 200
spermatozoa with 1000x magnificauen. toZoa with & unstained head were regarded as live
spermatozoa. Spermatozoa with 2d aptcal mdge, weke ded as normal apical ridge (NAR)
spermatozoa. 2 ?_ié AW

Functional integrity of s 1l (ane\ 4

Functional integrity of sper mergp:ra ed using a short hypo-osmotic swelling
test (SHOST) (Perez-Llano et aft, 20071 )# Sperinaiozaggvere inclibated, at 38 °C for 10 min, with 75
mOsm/kg a hypo-osmotic solution nsTstest of, 0% 8% (Wiv) Na-citrate and 0.675% (w/v) fructose
(Merck, Germany) in distilled watét. F@llowinghis i tion fime, 200 puL of the semen-hypo-osmotic
solution was fixed in 1000 uL of a hypo- lus 5% formaldehyde (Merck, Germany), for

later evaluation. Coiled tail (SHOST positr atozoa Tound following incubation were functional
i AT ;
intact plasma membrane. _ZTR) A ,/T}@; h

- I
4

Sperm membrane integti

The integrity of spern), Plasma membrane was X BR-14/propidium iodide (PI)
(Fertilight®; Sperm Viability KiiMolecular Prob e-Netherlands). were mixed with 2.7
pL of the user solution of SYBR414 and 10 puk” : user solution was SYBR-14 diluted (1:100) in

dimethyl sulfoxide (DMSO), fractionated and frozen in eppendorfs. After incubation at 37 °C for 20
minutes, 2x100 spermatozoa were &sséssed£x1000) under fliorescence microscope. The nuclei of
spermatozoa with intac i i hile those with damaged
membranes stained red ﬂﬁﬂﬁﬂg%@%ﬁﬁmﬁéf spermatozoa with intact

membranes (SYBR).

- A g
Statist?ﬁ; ?&%‘%N;ls@&ﬁjd% E}Lm;];gomc)&laa r@ ,glA). Descriptive

statistics was used to describe semen quality before and after thawing. The semen qualities before and
after thawing were compared for each boar using paired t-test. Pearson’s correlation was used to evaluate
the correlation among all sperm parameters that were measured, i.e, individual motility, sperm viability,
NAR, sHost and SYBR. Data on individual motility, viability, NAR, sHost positive spermatozoa and
SYBR after thawing were analyzed using the General Linear Model (GLM) procedure of the SAS. The
statistical model used included the effects of breed of boar (Duroc, Landrace and Yorkshire), repeated
ejaculation (1 to 3) and effect of individual boar nested within breed. Least-square means were obtained
from each class of the factors and were compared by using least significant different test (LSD). The
differences with P<0.05 was regarded as statistical significance.




10. Results

Semen quality before and after frozen-thawed

The semen quality, as indicated by the individual motility of spermatozoa, the sperm viability, NAR,
sHost and SYBR, of fresh and frozen-thawed are presented in Table 1. On average, the sperm
concentration of the pre-diluted fresh semen was 529.7x10° spermatozoa/mL and the sperm concentration
of the frozen-thawed semen was 811x10° spermatozoa/mL. The individual motility of frozen-thawed
semen was 28.0%, the sperm viability was 36.2% and the proportion of spermatozoa with intact
membrane after frozen-thawed (SYBR) was 30. 9% (Table 1). All of the sperms parameters measured
significantly decreased after being frozen and t (Table 2). For instance, the individual motility
decreased by 44.2%, the sperm viability decrea % and NAR deceased by 59.5% (Table 2). It
was found that the quality of frozen- tha ' atically, for instance, individual motility
varies from 5 to 45%, sperm V|ab|I|ty Vi BR varied from 13-53% (Table 1).

Table 1 Descriptive statistics for
semen (n=45) from 15 boars (5 L Jr ‘
Sperm parameters ey . ““Frozen-thawed semen

of fresh (n=45) and frozen-thawed

range
Concentration (x10° spz/ml) 325-1620
Individual motility (%) 5-45
Sperm viability (%) 13-60
NAR (%)* 8-55
sHost (%)? 3-45
SYBR (%)° : v 13-53
INAR= normal apical ridge, “sHost = oial dnteority-of spern plasma membrane, *SYBR = percentage of
spermatozoa with intact membranes o
Table 2 Comparisons of semen quality bef i
Sperm parameters P-value °
Individual motility (%) <0.001
Sperm viability (%)* <0.001
NAR (%) <0.001
sHost (%) ® 0 <0.001
INAR= normal apical ridge, sHobt functio rm plasn'u\unembrane ®SYBR = percentage of

spermatozoa with intact membranes,” The average of reduction from each ejacuiation, > Paired t-test

Correlations among spe
Most of the spermﬁﬁiﬁi uﬁﬂ 21‘5 antly correlated (Table 3).
The individual motility n-tha t0zoa nifi elated with sperm viability

(r=0.74; P<0.001), NAR (r=0.33; P<0. 02) sHOﬂ' (r= 0.58; P<0:001) and membfafie integrity (r=0.67;

et wmmmmmﬁmﬁrmm



Table 3 Pearson’s correlation coefficient (r) and significance level (P-value) among sperm parameters
measurements after frozen-thawed

Viability (%) NAR (%) sHost (%) _ SYBR (%)

Individual motility (%) 0.74*** 0.33* 0.58*** 0.67***
Sperm viability (%) 0.50%** 0.72%** 0.54%**
NAR (%)? 0.18 ns 0.11 ns

sHost (%)° 0.49%**

* = P<0.05, ** = P<0.01, *** = P<0.001, ns = P>0.05, "NAR= normal apical ridge, “sHost = functional integrity of
sperm plasma membrane, *SYBR = percentage of spermatozoa with intact membranes

Factors influencing the quality of spermatozoa after fiozensthawed
It was revealed that breed of boars (E ~\\ Py Yorkshire) and the individual boar within
the same breed significantly influenced.mos \- / meters after frozen-thawed (Table 4). For

instance, the sperm viability of fro "-"u--: semen =D and Landrace boars was significantly
higher than Yorkshire boars (P<0.05)(Fig._1). individual"motiiity and the NAR of frozen-thawed
semen were lowest in Yorkshireso? 0 , nempranesntegrity of frozen-thawed semen in
Landrace boar was significantly hig 2 : :\\s °<0.05) (Fig. 1). The influences of the
individual boar on the sperm motility and ieimlas oMk u Ntegrity of spermatozoa are presented in
Fig 2 and Fig. 3, respectively. 10 ‘ \\\ pars seem to have a rather high
variation of the plasma membrafie i i pel a2 0zen-thawed.

Table 4 Significance levels of faClorg@i gCiing seine after frozen-thawed

Factors * DF? Motility (@) £\Viebili -- . A \('\ sHost (%) SYBR (%)
Breed 2 0.14° " P 0.87 0.05

Ejaculate 2 0.23 perdoy 0.39 0.01

Boar * 12 0.04 0.04, 04 X po3 0.002 0.05

'All factors were included in the same stafiSticaF '“.""? ce of freedom, *P-value were calculated base on
type 111 sum of square, *Effect of individual boabzs nesied W g Dreed

45 -
40 |
35
30 |
25 -

Percentage (%)

Motility Viability NAR SHOST SYBR

Semen quality

Fig. 1 Semen quality after frozen-thawed in Duroc, Landrace and Yorkshire boars, different letter within
each sperm parameter differ significantly (P<0.05) (NAR= normal apical ridge, sHost = functional
integrity of sperm plasma membrane, SYBR = percentage of spermatozoa with intact membranes)
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Yorkshire boars
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Fig. 3 Membran mtegrlty (SYBR) (%) of frozen-thawed semen in each individual of Duroc, Landrace
and Yorkshire boars

11. Discussion & Implementation

Frozen boar semen has been available commercially since 1975 both in pellet and in straws.
However, less than 1% of all insemination are made using frozen thawed semen, most often after export
from one country to another and primarily for the purpose of upgrading the genetic base in a particular
country or herd (Johnson et al., 2000). The present study demonstrated that boar semen cryopreservation



could be established in Thailand. However, a large variation on the semen quality after being
cryopreserved was found. Further study need to be performed to improve semen quality after being frozen
and thawed. Earlier studies suggested that 2 main factors that influence sperm cell function after
ejaculation and during in vitro storage included the temperature and the suspension medium (Johnson et
al., 2000).

Successful freezing of boar semen depends on a number of factors, which could be classified as
internal factors and external factors. The internal factors included the inherent characteristic of
spermatozoa, and difference between boar and ejaculates. The external factors included the composition of
diluents, type and concentration of cryoprotective agents, rates of dilution and of cooling, equilibration
and method of freezing and thawing of semen (Jghnson et al., 2000). The present study demonstrated a
significant impact of internal factors i.e., bree %f? nd individual boar effect on the post-thawed
semen quality. It was found that Yorkst’l'((ahgoar \Se /

the most variations in many of the post-

thawed sperm parameters. The reason ok this is Aot ¥/ the present study, ejaculations seem to

have a minor influence on the post—mhiérm rametei ared to the boar and the breed effect.
The significant impact of ejaculathoun on themembrane integrity.

It is known that boar sper er usceﬁfﬁfﬁ‘!ﬂd shock. This occurs when freshly

ejaculated boar spermatozoa are ¢ g bo xtemp;ekrﬂmgt(b) temperature below 15 °C, which
resh semen is heid above 15 °C for several hours, the

resulted in a loss of viability. How
spermatozoa acquire a gradual Id=sBocke (Pursel ethaly 1973). In the present study, the
holding time and holding temperatu a;ngy_s_ax; Earlier study demonstrated that pre-incubation
for 24 h before a decrease of t elQw _15.°C rhanees cold shock resistance (reviewed by
Johnson et al., 2000). Watson th may be related to the lipid composition
within the membrane bilayer of [ e..In general, bull spermatozoa are more
resistance to the cold shock and free2Ifitf @At thawing 0cess than the boar spermatozoa. The
difference between bull (cold resistant) d'f’bb%&i(c"d rmatozoa could be explained by the
the type of phospholipids between boar

difference in the membrane compoSitiofit The fHiast<

and bull spermatozoa is that boar spe agozwm_ag € W percentage of phosphatidylcholine and a
high percentage of phosphatidyethanolamnﬁéaais’, lin (Johnsson et al., 2000). In addition, the

proportion of cholesterol in the sperm pj}ggr;,,ymgmj@@iﬂluences the thermotrophic behaviour of
spermatozoa. In boar spermatt:éoa, chol€ste‘r0r/bhospfhohb ratiopis low and the cholesterol is distributed
-

asymmetrically and is preseni a membrane. This resulted in
the inner layer of the memi o ould induce reorganization of
membrane particles, therefore T})function of sperm pl ne.could be changed in a number of

ways. For instance, an increasa bf permie in enz%e activity and change in lateral
motion in channels (De Leeuw etal., 1990).
Dilution and cooling make thechoar Sperm membrane more permeable (Ortman and Rodriguez-
t
f

Martinez, 1994). This Id-stj alcl t iated with capacitation and
consequently shorten theﬁc a Q apagitatio e silr{p%iaqfif zen-thaw boar semen must
be inseminated within 6 hours prior to-ovulation to obtdin afmacceptable fertility (Eriksson, 2000). These

indicated that to obtain_an acceptable level of fertifity rate for béar semen cryopregeﬂ/ation, not only the
e QU R B PRSI HA Rer to
thawed boar semen.fSince the DI niqu establishied finlourlabar e implement of
DIUI for frozen-tRawed semen are therefore being progress (Buranaamnuay et al., 2006b).

The semen diluents are also significantly influence sperm function. The important factors to be
considered included the pH, ionic strength, type of ions and osmotic pressure of the medium. Anti-
microbial substance often included in the diluents. The optimal pH for boar semen is 7.2-7.5. Boar
spermatozoa tolerate a relatively wide rage of osmolality between 240-380 mosM. Ethylenediamine-tetra-
acetic acid (EDTA), a BTS compound, captures Ca++ and limits the ion movement across plasma
membrane (Watson, 1990). This prevents the initiation of capacitation and the acrosome reaction. The
inclusion of EDTA in the diluents of boar semen is therefore of important. In addition, a cryo-protective
agent, Equex-STM®, was introduced to the present study. Our preliminary result found that the addition of

10



Equex-STM® to the freezing diluents significantly enhanced sperm viability, membrane integrity as well
as other sperm parameter measured (Buranaamnuay et al., 2006a). Protective effect of Equex-STM® is an
indirect effect, by dissolving or dispersing protective components in the egg yolk of the freezing extender.
This increases the protective effect of the egg yolk on the sperm membrane stability, rather than by
directly affecting cellular membranes (Pursel et al., 1978; Strzezek et al., 1984). The addition of Equex-
STM® into an extender without egg yolk exerted a detrimental effect on boar sperm quality (Pursel et al.,
1978).

In conclusions, the semen cryopreservation in boar could be performed successfully in Thailand
with an average concentration of spermatozoa in frozen thawed semen of 811x10° spz/mL, the individual
motility of 28% and the sperm viability of 36%. of boars and the individual boar within the same
breed significantly influenced most of the sperq\%ff after being frozen-thawed.
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THE SUCCESS OF BOAR SEMEN CRYOPRESERVATION IN THAILAND: IMPACTS
OF STRAW VOLUME AND EQUEX-STM®

Buranaamnuay, K., Singlor, J., Tummaruk, P. and Techakumphu, M.

Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science,
Chulalongkorn University, Bangkok 10330, Thailand

Introduction incubated at 38°C for 30 min before

Frozen-thawed (FT) boar semen quality ' luating the sperm quality. Data on sperm
za\)»\g\ were analyzed by general linear model
(GLM) using SAS.

affected by factors, such as type of free
ate d Discussion
‘ “In i esefit study, weeks of collection did
; FT sperm quality. Boar

package (1) and a detergent sodiu
' |foected (P<0.05) FT sperm
ity It was revealed that FT individual

sulphate (SDS) in freezing exten
N3 8% vs 25. 8%) and sHOST (10.5

aims of the present study were {0
the effect of straw volume (C.
and Equex-STM® (Nova
Scituate Inc., MA, USA),
preparation of SDS adde
extender, on boar sperm
cryopreservation.

Materials and methods N r viable (24.0 vs 31.4%) and
Three ejaculates of semen fro “0f—4"— A ‘ rosome (158 vs 28.5%)
boars (3 Landrace and 1 Yorks RN mat oa were favorable for 0.5 mL straws

coIIected and frozen Semen was < ARSO05).

= ----”0 thawing protocols used in this study
extender, placed at 15°C for Z-‘b/,aﬁd* «/T}mgap ropriate to 0.25 mL straws. The
centrifuged at 800xg for L)mln The semen addlﬂj& ex-STM, detergent, to a
precipitant was re-suspé 1y exter improved (P<0.001) boar

lactose-egg yolk (LEY) eXién e integrity (7.8 vs 31.4%),

11% lactose solution and Zﬁn g (6@! 25.8%), and normal
After further cooling to 5°C for 90 min, acrosomes (3.8 vs  28.5%) after
semen were mixed with LEY extender and cryopregvation (3).

g?I/E)M%Iy(Egrcl); V\IIEI;hpe% jﬁ ﬂwﬁ;jw glaﬂmﬁdﬂn’}jmis study is granted by

semen (with 1.5% Equex- STM ) was loaded . the Research and Development Center for

e T TR

Equex-free semen were only packaged in 0.5

mL straws. Semen filled straws were placed References

in liquid nitrogen (LN,) vapor for 20 min and 1. Bwanga, C.O. et al. 1991. Reprod. Dom.
plunged into LN, until thawing. Thawing was ~ Anim. 26, 117-125

achieved by immersing the straws in water at 2. Graham, E.F. et al. 1971. A.l. Digest. 19,
50°C for 12 sec. The thawed semen was  12-14

diluted (1:4) with an extender consisting of  3.Pursel, V.G. et al. 1978. J. Anim. Sci. 47,
95% BTS and 5% LEY extender and  198-201
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BIRTH OF PIGLETS AFTER INTRA-UTERINE ARTIFICIAL INSEMINATION WITH
FROZEN-THAWED BOAR SEMEN IN THAILAND

Buranaamnuay, K.}, Wongtawan, T.?, Kaeoket, K.?, Tummaruk, P.* and Techakumphu, M.}

'Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary Science,
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Introduction '

Frozen-thawed (FT) semen in pig a&;b@e\\g\ I} # and Discussion

developed many years ago (3). Hﬂ@ e post service, 5 out of 7 sows

uses of FT semen under field condits ere i mated (2 DIUI and 3 1UI sows) became

v m‘f%). All pregnant sows farrowed
r .. in the present study, an

and |
‘-\app' (i ime of insemination in relation
\ovMe and early embryonic death
‘ suspected as causes of pregnancy failure
increases the fertility rate of \ . The average total number of piglets
The aim of the present stud 48 d6ses5 litter was 9.4 (ranged 8-12),
fertility result of FT boar semeg pr@c i ACOT result of the previous study (2).

male:female piglets was 1.2:1,

limited due to low fertilit

insemination (Al) techniqug
developed in order to reducg
spermatozoa per insemina

Materials and methods N n'seemed to have no effect on sex
Three purebred-boar (1 Landraces® 1,08 Irhodys weight of piglets. Nevertheless, it
and 1 Yorkshire) were used as semen U6rets.— fieeds to be further investigated.

Collected semen was processed and drazan: //7}@:. |

using a lactose-egg onk-l;@yd extender with In CM boar semen produced in
3% glycerol and 1x10° SpZittiitiibtit——thatand=—cam=onerate live offspring, in

straws according to the me described by “after being used to deeply
Westendorf (3) with some medification

For insemination process: 7 post weaned Sows,

parity 3-4, were detected for standing estrus Ackno@dgement: This study is granted by
twice a day by back ith T evelopment Center for
contact. These sows wﬁ ser’n‘fwu% CVI E}I/ t ?:%rﬁ aWiction Technology,
after the onset of estrus by deep intra-uterine Chulalongkorn Universit)b_}

artificial inse

inatien...(DIU1). wit 07
Speldose (2 s 'ﬁm %§ f‘q@ AR Y1 )R )
insemination ( with “2x10%pz/dose 1. Gadea, J. et al. (2004). Theriogenology 62,

sows). The sows were re-inseminated at 12 h 690-701.

later. During insemination period, ovulation 2. Roca, J. et al. (2003). Theriogenology 60,
time were monitored by transrectal 77-817.

ultrasonography. Pregnancy detection was 3. Westendorf, P.L. et al. (1975). Dtsch.
performed by trancutaneous ultrasonography Tierarztl. Wschr. 82, 261-267.

at 28-30 d post service. At farrowing, litter

sizes, sex and body weight of the piglets were

recorded.
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