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The objective of the study was to investigate interspecies
Somatic Cell Nuclear Transfer (iISCNT) techniques in marbled
cats (Pardofelis murmorata), using domestic cat and rabbit
cocytes as the recipient cytoplasm. The recipient oocytes were
obtained from ovariohysterectomized cats and superovulated
rabbits. The donor cells were collected from a male marbled
cat that had died in captivity. Experiment | was conducted to
observe the development of cloned marbled cat embryos
{marbled cat donor cells-domestic cat oocytes; MC-DC),
derived from oocytes matured for 24, 36 and 42 h. The result
showed that the developmental rates of MC-DC cloned
embryos at the 4-8 cell and the morula stages derived from
oocytes cultured for 24 h were significantly greater than those
cultured for 36 and 42 h (p < 0.05). Experiment 2 was
conducted to compare the fusion rate of MC-DC couplets,
fused by inducing different fusion voltages, 2.1 or 2.4 kV/cm.
The result showed that there was no difference in fusion
efficiency between the 2.1 and 2.4 kV/jcm fusion protocois.
Experiment 3 was conducted to compare the developmental
rate of MC-DC and domestic cat (DC-DC) cloned embryos,
In vitre fertilized cat embryos served as a control. The
development of MC-DC and DC-DC cloned embryos to the
4- to 8-cell, morula and blastocyst stages was not significantly
different. However, the development rates at morula and
blastocyst stages of control were significantly greater than
those of cloned embryos (p < 0.05). Experiment 4 rabbit (RB)
oocytes were used as a recipient cytoplasm for marbled cat and
domestic cat cloned embryos (MC- RB and DC-RB). RB-RB
cloned embryos served as a control. There were no differences
in the developmental rates between MC-RB, DC-RB and RB-
RB embryos. In conclusion, marbled cat fibroblast cells can be
reprogrammed in domestic cat and rabbit cocytes, and by
using ISCNT it might be possible to produce marbled cat
offspring in the future.

Introduction

Felis marmorata or Pardofelis marmorata (marbled cat),
one of the small wild cats previously found in the north-
east of India through to the south-east of Asia, to
Borneo and Sumatra, is considered to be nearly extinct,
according to CITES appendix [. Wildlife conservation
strategies including Assisted Reproductive Technologies
{ART5s) are needed for the maintenance of its popula-
tion. Somatic Cell Nuclear Transfer (SCNT) is part of
ARTS, which supports captive breeding programmes for
selected wildiife (Pope 2000) and is regarded as being
beneficial for sustaining genetic biodiversity (Holt and
Pickard 1999).

Interspecies SCNT (iSCINT) has become established
due to a lack of oocytes from the wild to produce cloned
offspring. Accordingly, host oocytes from both close-

related and unrelated animals are preferred for iSCNT
studies. Domestic cat oocytes collected after routine
ovarichysterectomy are normally used for endangered
felid cloning. The use of rabbit occytes has been shown
in many reports to enabie the production of giant panda
(Chen et al. 2002; Li et al. 2002}, bovine (Techakumphu
et al. 2005), elephant (Numchaisrika et al. 2005), human
(Chen et al. 2003) and cat (Wen et al. 2003) cloned
embryos. In addition, many attempts have been made to
observe the capacity of bovine oocytes to reprogramme
the donor cells of several spectes including rats, sheep,
pigs (Dominko et al. 1999), buffaloes (Kitiyanant et al.
2001), gaurs (Lanza et al. 2000; Hammer et al. 2001),
monkeys (Dominko et al. 1999; Simerly et al. 2004),
chickens (Kim et al., 2004), whales (Tkumi et al. 2004)
and humans (Chang et al. 2003).

The success of offspring production with iSCNT has
been shown in four endangered species: gaurs (Lanza
et al. 2000), mouflons (Loi et al. 2001}, bantengs (Jans-
sen et al. 2004} and African wild cats (Gomez et al.
2004). In felids species, cloned domestic cat embryos
have been successfully produced as a model for wild
felids (Shin et al. 2002; Skrzyszowska et al. 2002; Gomez
et al. 2003, 2004; Kitiyanant et al. 2003; Wen et al. 2003;
Yin et al. 2005). Leopard cat {Lorthongpanich et al.
2004) and African wild cat (Gomez et al. 2004) embryos
have also been produced from enucieated domestic cat
oocytes. The birth of cloned domestic cats (Shin et al.
2002; Yin et al. 2005) and African wild cats exhibits the
effectiveness of iISCNT.

The present studies were conducted to observe the
development of cloned marbled cat embryos derived
from domestic cat oocytes (MC-DC) cultured for 24, 36
and 42 h (experiment 1), to compare the fusion rate of
MC-DC couplets fused by inducing different fusion
voltages (experiment 2), to compare the developmental
rate of MC-DC and domestic cat (DC-DC) cloned
embryos (experiment 3), and to observe the capacity of
the recipient cytoplasm, rabbit cocytes (RB), to repro-
gramme marbled and domestic cat fibroblast cells (MC-
and DC-RB) (experiment 4).

Materials and Methods

All chemicals were purchased from Sigma Co. (St Louis,
MO, USA) unless otherwise stated. Media were pre-
pared weekly, filtered (0.2 y, no. 16534 Sartorius,
Minisart) and kept in sterile tubes. The bicarbonate-
buffered cultured media were incubated at 38.5°C under

5% €Oy in air at least 4 h before use.
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Preparation of recipient cytoplasm
Domestic cat oocytes

Domestic cat ovaries were obtained after ovariohys-
terectomy and stored at room temperature in phos-
phate buffer saline (PBS; Gibeo, Grand Island, NY,
USA), supplemented with 5% foetal calf serum (FCS;
Gibco), and 10 IU/ml penicillin and streptomycin
(Gibco). The oocytes were collected within 4 h after
the ovaries were removed by mincing the ovaries in an
oocyte collecting medium, which was composed of
Dulbecco’s modified eagie medium (DMEM; Gibco)
supplemented with 0.292 g/ml glutamine, 0.026 g/ml
pyruvate, 0.4% bovine serum aibumin (BSA fraction
V). 100 IU penicillin, 100 pg/ml streptomycin and
10 mm HEPES buffer. Only oocytes with compact
cumulus cells of more than two layers and homogen-
ous dark coplasm were seiected. They were washed in
the oocyte coliccting medium, three times and once in
an oocyte culture medium, which was composed of
DMEM supplemented with 0.292 g/mi glutamine,
0.026 g/ml pyruvate, 0.4% BSA, 100 1U peniciliin,
100 pgiml streptomycin, | pg/ml porcine iutinizing
hormone (LH), 1 pg/mi porecine follicle stimulating
hormone (FSH) and | pg'ml ocestradiol (Weod and
Wilde 1997). Five to 10 oocytes were cultured in a
50 ul drop of oocyte culture medium, at 38.5°C, under
5% CO, in air, for 24, 36 and 42 h (experiment 1),
and cuitured for 24 h (experiments 2 and 3). The
cumulus ceils were removed from the oocytes by gentle
pipetting in 0.1% hyaluronidase. Mature oocytes

which were defined as presenting the first polar body
and confirmed by 15 ug/ml Hoechst 33342 staining,
were sclected and enucleated in & handling medium,
tissug culture medium 199 (TCM199) with HEPES
buller centaining 7.5 pug/ml cytochalacin B (Fig. 1a).

Enucleation was performed by aspirating the first
polar body and metaphase I1 (M II) chromosomes
with a small volume of surrounding cytoplasm which
were Jocated visually under UV light.

Rabbit vocytes

Oocytes were obtained from a superovulated New
Zealand White rabbit doe which was given 21 mg
FSH,100 IU hCG and then mated with a vasectomized
male (Techakumphu et al. 2004}, The mature oocytes
(16 h post-coitus) were flushed from the oviduets using
PBS solution. The cumulus cells were removed and
oocyles were enucleated in a manner similar to that
carried out for cat oocytes.

Preparation of donor nuclei

Muscle wssue from a dead marbled cat {rom Khao
Kheow open zoo, a domestic cat and a rabbit were
stored tn modified eagle’s medium (MEM) supplemen-
ted with 5% FCS, peniciilin and streptomycin, at 4°C,
within 12 h after coliection. The tissues were washed in
MEM, sliced into small pieces and cultured in a 30-mm
Petri dish containing MEM supplemented with 0%
FCS, peniciliin and streptomycin, at 38.5°C, under 5%
CO, in air. Fibroblast cells (Fig. 1b) were sub-cultured
by washing with PBS, trypsinized by 0.25% trypsin and
washed in MEM, supplemented with 3% FCS and
centrifuged at 1000 x g for 5 min. Fibroblast cells were
cultured in MEM, supplemented with 10% FCS, peni-
cillin and streptomycin, in a &0-mm Petri dish, at
38.5°C, under 5% COj; in air. The confluent cells were
frozen with 10% DMSQO in FCS and stored in liquid
nitrogen for future use. The frozen cells, between
passages 4 and 10 of the culture, were thawed and used

(c) (d)

Fig. 1. Enuclealion {cal oocyte)
(a) (%200), marhled cat fibroblast
cells (h) {x100), MC-DC cloned
embryos at the 8-cell stage (¢) and
a compact morula {d) (x300)
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as a source of donor nuclei. The cells were cultured as
previously described, until reaching 60% confluency,
then starved by culturing in MEM, supplemented with
0.5% FCS, at 38.5°C, under 3% CQ; in air, for 1-5 days
prior to the nuciear transfer procedure.

Nuclear transfer, fusion and activation
Domestic cat oocytes

Nuclear transfer (NT), fusion and activation methods
were performed as described by Skrzyszowska et al.
(2002). An individual donor cell was transferred into the
perivitelline space of an enucleated cocyte. NT oocytes
were washed and incubated in a fusion medium (0.3 M
mannitol, 0.1 mm CaCl;, 0.1 mm MgSO;4 and 0.05%
fatty acid-free BSA) for | min. The NT oocytes were
transferred to a fusion chamber between two platinum
electrodes and overlaid with fusion medium. Then NT
oocytes were induced by two direct current (DC) pulses
of 2.0 kV/em for 15 us in experiment 1: 2.1 kV (Kitiya-
nant et al. 2003) or 2.4 kV (Gomez et al. 2003) for 80 us
in experiment 2 and 2.4 kV/cm for 80 us in experiment
3. Thereafter, the couplets were cultured in B2 medium
(INRA, CCD, Paris, France) supplemented with 10%
FCS at 38.5°C, in 5% COa, for 2 h. The fused NT
embryos were activated by exposing them 1o 7% ethanol
for 5 min in experiment 1 or by inducing them with 2
DC pulses of 1.2 kV/cm for 40 ps in experiments 2 and
3. They were then cultured in B2 medium, supplemented
with 10% FCS and 10 pg/ml cycloheximide, at 38.5°C,
in 5% CO,, for 4 h. In experiments 2 and 3, a synthetic
oviductal fluid (SOF) (Wen et al. 2003) was used instead
of B2 medium.

Rabbit oocytes

The procedure of NT was similar to that carried out for
domestic cat oocytes, but the couplets were fused by
- inducing 3 DC puises of 3.2 kV/cm for 20 ps in the
fusion medium (Chesne et al. 2002). Fused oocytes were
subsequently held in SOF and supplemented with 10%
FCS for 1 h. For activation, the fused couplets were
induced by using the same procedure of fusion and were
then incubated in SOF, supplemented with 5 pgfml
cycloheximide and 2 mMm 6-DMAP, for | h.

In vitro culture of embryos

The couplets were cultured in a 50-ul drop of SOF
medium supplemented with 10% FCS, at 38.5°C, under
5% COs,, for 7 days, but in experiment 1, they were
cultured in B2 supplemented with 10% FCS for 2 days
and then co-cultured with Vero cells until day 7.

In vitro fertilization

In vitro fertilization (IVF) served as a control in
experiment 3. Semen was coilected from an adult
domestic cat using electro-ejaculation. The semen was
frozen in 0.25 mi straws, as described by Axner et al.
(2004). On the day of insemination, the frozen semen
straw was thawed and the spermatozoa were prepared

by the swim-up method, using swim up medium
(M199, supplemented with 0.292 g/ml glutamine,
0.026 g/ml pyruvate, 0.4% BSA, [00 LU penicillin,
100 pg/ml streptomycin), at 38.5°C, for 15 min. The
4 x 10° spermatozoa were subsequently co-incubated
together with five to 10 oocytes (cultured in vitro for
24 h), at 38.5°C, under 5% CO, in a 100 ul drop of
IVF medium (swim up medium but the 0.4% BSA was
changed to 0.6%). At 18 h post-insemination, the
oocytes were washed in IVF medium and later cultured
in SOF medium, supplemented with [0% FCS for
7 days.

Experimental design
Experiment 1

Fourteen replicates were carried out to observe the
development of MC-DC cloned embryos derived from
the cat oocytes, matured for 24, 36 and 42 h.

Experiment 2

Four replicates were conductled to compare the fusion
and developmental capacity of MC-DC cloned embryos,
derived by using different fusion voltages (2.! and
2.4 kV/cm).

Experiment 3

Ten repiicates were performed to compare the develop-
ment of MC-DC and DC-DC cloned embryos. In vitro
fertilized cat embryos served as a control.

Experiment 4

Four replicates were conducted to observe the develop-
ment of MC-RB and DC-RB cloned embryos. RB-RB
cloned embryos served as a control.

Statistical analyses

The fusion rate and developmental rate of embryos were
compared according to the different culture periods (24,
36 and 42 h), fusion protocols (2.1 and 2.4 kV/em), and
donor cells (MC- and DC-DC and MC-, DC- and RB-
RB), using chi-square analysis. Data with number of
observation below 5 were analysed by Fisher’s exact
test. p-values < 0.05 were considered statistically signi-
ficant,

Results

Experiment 1: the in vitro development of cloned MC-DC
embryos derived from 24, 36 and 42 h matured oocytes

The number of cloned embryos at the 2- to 4-cell stage
derived from the oocytes cultured for 24, 36 and 42 h
was not significantly different. However, the develop-
mental rates to the 4-8 cell (Fig. 1c) and morula stages
(Fig. 1d) of oocytes cultured for 24 h were greater than
those cultured for 36 and 42 h {4- to 8-cell stage: 27.7%,
11.6% and 9.9%; and morula stage: 9.2%, 4.3% and

. 0%, respectively; p < 0.05; Table 1).
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Table 1. The development of cloned marbled cal embryos derived
from 24, 36 and 42 h malured cal oocyles

Culrure moraia, blastocyst,
period () n 2-4, n (%) >4-8, n (%) n {%) n (%)
14 119 53 (44.5) 313207 11 9.2 0

16 138 50 (36.2) 16 {11.6)° 6 (4.3 ]

42 203 7531 20 (9.9)° a0 ]

Vaijues within a column with different letters differ (p < 0.05).

Experiment 2: the fusion and developmental capacity of
cloned MC-DC embryos derived from different fusion
voltages (2.1 and 2.4 kV/cm)

The fusion efficicncy of couplets using the 2.1 and
2.4 kV/cm fusion protocols was not significantly differ-
ent (46% vs 48.5%). The developmental rate of MC-DC
embryos derived from the 2.4 kV/em fusion protocol
was notl significantly different from those of the 2.1 kV/
em fusion protocol (Table 2).

Experiment 3: the development of MC- and DC-DC
cloned embryos

The development of cloned MC- and DC-DC embryos
to the 4-8 cell, morula and blastocyst stages (Fig. 2a,b)
was not significantly different (4-8 cell: 56% vs 50%; the
morula: 8% vs 8.3%; and blastocyst stages: 0% vs
4,2%, respectively). The development of IVF embryos
reaching the morula and blastocyst stages was greater
than those of cloned MC- and DC-DC embryos
{Table 3).

Experiment 4: the development of MC-, BDC- and RB-RB
cloned embryos

The development of the cloned MC- (Fig. 3a-d), DC-
(Fig. 4a.b) and RB-RB cmbryos to the 4- to 8-cell stage
was 100%, 85% and 96.4%, at the morula stage 19.2%,
23.1% and 35.7% and at the blastocyst stage 11.5%,
7.7% and 14.3%, respectively; these were not signifi-
cantly different (Tuble 4).

Table 2. The comparison of fusion and developmental capagity of
cloned MC-DC embryos [used by different voltages

Voltuge morufa, blastocyst,
kV/jcm n fused, n (%) 4-8.n (%) n {%) n{%)
21 W 17 (46) 12 (70.6) 5 (29.4) 0

14 33 16 {48.5) 13 (81) 8 (509 0

Table 3. The development of MC- and DC-DC cloned embryos

Donaor morula, blastocyst,
xH-oocyte n fused, n (%) 48, n (%) n (%) n (%)
4C-DC 63 25 (40) 14 (56) 2(87 o
JC-DC 40 24 (40} 12 {50) 2 (8.3 1 {4.2)
VF (control)  $3 = WB(52.8)  12(226)° 5 (9.4)°

‘ulues within a eolumn with different letters differ (p < (.05).

Fig 2. A DC-DC cloned blastocyst (a) and & Hocchst stained
blastocyst, under UV light (b) {x300)

Discussion

Currently, iSCNT has been applied in various species,
however, low success rates of ¢cloned embryo production
is the major obstacle to a practical application. Many
factors affect cloned embryo development, such as
oocyte culture periods (Skrzyszowska et al. 2002}, cell
type, the stages of the donor cell cycle (Miyoshi et al.
2002) and the gender of the donor cell lines (Gomez
et al. 2003: Sansinena et al. 2005).

The cocyte maturation process is one of the crucial
steps for the subsequent development of cloned
embryos. In experiment [, the developmental rate of
cloned MC-DC embryos derived from oocytes matured
for 24 h was greater than those matured for 36 and
42 h. These indicated that domestic cat oocytes cul-
tured for 24 h were more able to develop to the 8-cell
stage than those culiured longer. The time of matur-
ation has an influence on the level of the maturation
promoting factor (MPF) and the mitogen activated
protein kinases (MAPK). These are necessary for
initiating germinal vesicle breakdown, meiotic progres-
sion, the arrest of oocyte development at the MIT stage,
which subsequently allows donor chromosomes to
condense properly and cnhance correct ploidy (Hayes
et al., 2005). Bogliolo et al. (2004) found that after 24 h
of incubation, matured oocytes had a higher MPF and

© 2006 The Authors. Journal compilation @ 2006 Blackwell Verlag
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(A%
(%)
|25

Fig. 3, MC-RB cloned embryos
al different stages: 2-cell stage {4),
8-cell stage (b), compact morula
(c), halehing blastocyst (d) (x300)

MAPK levels than those cultured for 40 h. Accord-
ingly, lower levels of MPF and MAPK may cause less
development and incomplete reprogramming of the
embryos, as found in the 36 and 42 h matured oocytes.
Qur findings are in agreement with Skrzyszowska et al.
(2002), who showed that a prolonged culture period for
cat oocytes of over 40 h decreased the developmental
competence of the reconstituted cmbryos. In cattie,
Miyoshi et al. (2002) suggested using rapidly matured
oocytes, which would represent a novel way to improve
the developmental rates of cloned offspring. The cocyte
culture period had a slight effect on the maturation rate
in our study. The oocyte culture periods 24, 36 and
42 h gave similar maturation rates (52%, 33% and
56%; data not shown), which corresponded to previous
reporis (Farstad 2000; Rungsiwiwut et al. 2005). How-
ever, many cat oocyles reaching the MIl stage (66—
70%) were obtained from the oocytes cultured for 42—
45 h (Katska-Ksiazkiewicz et al. 2003). In this study,
oocyles cultured for 42 h revealed deteriorating char-
acteristics, such as aging-like fragmeniation of the
polar body, debris in the perivitelline space and
ciumping of the chromosomes at the mctaphase plate,
similar to that previously reported (Skrzyszowska et al.
2002; Katska-Ksiazkiewicz et al. 2003). This supported
the finding that the proionged cuiture of oocytes does
not make them suitable as recipient cytoplasm for
nuclear transfer.

This study found that inducing 2 DC puises of either
2.1 or 2.4 kV/cm for 80 us gave a similar fusion rate.
The difference between both electrical pulse voltages
(0.3 kV/jem) may not be significantly different in the
MC-DC fusion process. Fusion is an important process,
the inducing electrical pulses cause a reversible physical
breakdown of bi-lipid membranes, resulting in the
formation of temporary pores. When juxtapositions
pores in the membranes of two cells reseal, foilowing the

() o~

DC pulses, the cells may fuse. Our fusion rate was
shightly higher than the report by Wen et al. (2003)
(42.7%), because the electrical voltage was greater than
the 1.4 kV/cm used by them. Fusion effictency was
better (60-66%) when the number of inducing pulses
wus increased to 4 (Kitiyanant et al. 2003). Moreover,
the addition of an alternating current (AC) pulse before
the inducing DC pulses was benelicial for fusion and
resulted in a fusion rate of 73-87% (Gomez ct al. 2003).
AC pulses seem to assure a better alignment of the
recipient cytoplast and donor celis,

Although the deveiopment of interspecies MC-DC
and intraspecics DC-DC cloned embryos to the morula
stage was similar in our study, only DC nuclei had the
ability to develop to the blastocyst stage in domestic cat
oocytes. It seemed to be a species-specific response
between the donor nucleus and the recipient cytoplasm
in this study. In contrast, Gomez et al. (2003) demon-
strated that African wild cat fibroblasts can be differ-
entiated at greater rates than domestic cat fibroblasts, in
enucleated domestic cat oocytes. The limitation of
cloned MC- and DC-DC production is not only due
fo incomplete reprogramming but also due to embryonic
blocking causing a low embryo deveiopmental rate.
Moreover, the fragmentation of cloned embryos that
fails to undergo chromatin remodelling, occurred in
18% (Gomez et al. 2003). As with cat embryos cultured
in vitro, the first embryonic arrest happened at the 5- to
8-cell stage, which corresponded to the transition period
from maternal to embrycnic control and the second
arrest happened between the morula and blastocyst
stages (Kanda ct al. 1995). The in vitre fertilized cat
embryos served as a control for evaluating the ability of
the cocytes to fertilize and subsequently cleave in vitro,
These results suggest that these oocytes could be
fertilized and developed to the moruls and blastocyst
stages.

® 2006 The Authors. Journal compilation € 2006 Blackwell Veriag
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Table 4. The development of marbled cat and domestic cat embryos
produced from rabbit cocyles

Canor morula, blastocyal,
cell-oncyle n fused, n (%) 4 K on (%) n {%) n (%)
MC-RB 56 26 (46.4) 26 (100) 5¢19.2) 3{1L.5)
DC-RB 53 26 (49.1) 22 (85) 6 (23.1) 2(L7h
RB-RB 55 27 {96.4) 10 {35.7) 4(14.3)

28 {513

Fig. 4. A DC-RB cloned blastocyst under an inverted microscope (a}
(x300) and a Hoechst stained hatching blastocyst, under UV light {b)
{x100)

Interestingly, when rabbit oocytes served as the
recipient cytoplasm, receiving DC or MC denor nuclei,
the cioned MC- and DC-RB embryos overcame the
morula to blastocyst blocking. The development of
interspecies cloned embryos, MC- and DC-RB, was not
significantly different from intraspecies cloned embryos,
RB-RB. This study suggests that rabbit cocytes served
as a valuable recipient cytoplasm for nuclear transfer for
both marbled and domestic cats. The advantages of
using rabbit oocytes as the recipient cytoplasm for
interspecies cloning are an effective superovulation
programme (Techakumphu et al. 2004) and a greater
number of matured oocytes (10-40 oocytes) that can be
collected from each rabbit (data not shown). Producing
cloned embryos or embryonic stem cells from such a
species is also useful because cocytes are difficult to

obtain from others and because of possible ethical laws
{Chang et al. 2003; Chen et al. 2003).

Despite this, iISCNT is still in the developmental stage
and in-depth understanding of reprograrnming and
embryo development has not been completely clarified.
The role and the eflect of heteroplasmy, the presence of
donor nuclei and the recipient cocyte cytoplasm (inclu-
ding mitochondrial DNA and other organelles), on the
success of cloned embryo production has not been well
documented. It has been reported that mitochondrial
DNA recombination is likely to affect SCNT (Hiendle-
der et al. 2005). Before implantation, Wen et al. (2003)
found that mitochondria from both panda fibroblasts
and rabbit oocytes coexisted. However, after implanta-
tion, mitochondria from the donor panda cells were
detectable and those from the recipient rabbit oocytes
were eliminated. An incompatibility between the cyto-
piasm of donor cells and the recipient cytoplasm may
influence the deveiopmeni of cioned embryos in the
early stages as well as during implantation. Our study
did not investigate the heteroplasmy issue, however, we
did not find any differences in the development of the
early stages of inter-and intraspecics (control) embryos,
which may imply that the effects of heteroplasmy on the
development of MC-DC, MC-RB and DC-RB are not
evident during carly stages.

In conclusion, marbled cat fibroblast cells can be
reprogrammed in domestic cat and rabbit cocytes, and
by using iISCNT it might be possible to produce marbied
cat offspring in the future.

Acknowledgements

The rescarch was financizlly supported by the Zoological Park
Organization, under the Royal Patronage of H.M. the King, the
Reproductive Biotechnology Rescarch Unit, Chulalongkorn Univer-
sity and the Royal Golden Jubilee, PhD program of the Thailand
Rescarch Fund, We thank Dr Malee Apimetetumreng for kiboratory
advice, Dr Padet Tummaruk for statistical analyses and the velerinar-
ians from Khao Kheow Open Zoo for praviding the marhled cat
tissue. We are grateful to the veterinarians and staff of the Obstetsics,
Gynaccology and Reproduction Unit, Small Animal Hospital, Chul-
alongkorn Universily and the Velertnary Public Health Divisien of the
Bangkok Metropolitan Administration, for providing the domestic cat
ovarics. We also thank the Reproductive Medicine Unit, Department
of Obstetrics and Gynaceolegy, Faculty of Mcedicine, Chulalongkomn
University for providing excellent facilitics for this study.

References

Axner E, Hermansson U, Linde-forsberg C, 2004: The cffect of
equex STM past and sperm morphology on post-thaw
survival of cat epididymal spermatozoa. Anim Reprod Sci
84, 179-191.

Bogliolo L, Leoni G, Ledda S, Zedda MT, Boulanger L,
Madaul L. Santucciu C, Naitana S, Pau S, 2004: M-phase
promoting factor (MPF) and mitogen activated protein
kinases (MAPK) activities of domestic cat cocytes matured
in vitro and in vive. Cloning Stem celis 6, 15-23.

Chang KH, Lim JM, Kang SK, Lee BC, Moon SY, Hwang
WS, 2003: Blastocyst formation, karyolype, and mitoch-
ondrial DNA of interspecies embryos derived {rom nuclear
transfer of human cord fibroblasts into enucleated bavine
oocytes. Fertil Steril 80, 1380-1387.

Chen D, Wen D, Zhang Y, Sun Q, Han Z, Lui Z, Shi P, Li J,
Xiangyu J, Lian L, Kou Z, Wu ¥, Chen Y, Wang P,
Zhang H, 2002: Interspecies  implantation  and

® 2006 The Authors. Journal compilation © 2006 Blackwell Verlag



In Vitro Development of Marbled Cat Embryos

225

mitochondria fate of panda-rabbit cloned embryos. Biol
Reprod 67, 637-642.

Chen Y, He ZX, Lui A, Wang K, Mao W, Chu JX, Lu Y,
Fang ZF, Shi YT, Yang QZ, Chen DY, Wang MK, Li J5,
Huang SL, Kong XY, Shi YZ, Wang ZQ, Xia JH, Long ZH,
Xue ZG, Ding WX, Sheng HZ, 2003: Embryonic stem cells
generated by nuclear transfer of human somatic nuclei into
rabbit cocytes. Cell Res 13, 251-263.

Chesne P, Adenot PG, Viglietta C, Baratte M, Boulanger L,
Renard JP, 2002: Cloned rabbits produced by nuclear
transfer from adult somatic cells. Nat Biotechnol 20, 366
369.

Dominko T, Mitalipova M, Haley B, Beyhan Z, Memili E,
McKusick B, First NL, 1999: Bovine oocyte cytoplasm
supports development of embryos produced by nuclear
transfer of somatic cell nuclei from various mammalian
species. Biol Reprod 60, 1496-1502,

Farstad W, 2000: Current state in biotechnology in canine and
feline reproduction. Anim Reprod Sci 6061, 375-387.

Gomez MC, Jenkins JA, Giraldo A, Harris RF, King A,
Dresser BL, Pope CA, 2003. Nuclear transfer of synchron-
ized African wild cat somatic cells into enucleated domestic
cat oocytes. Biol Reprod 69, 1032-1041.

Gomez MC, Pope CE, Giraldo AM, Lyons L, Harris RF,
King A, Cole A, Godke RA, Dresser BL, 2004: Birth of
African wild cat cioned kittens born from domestic cat.
Cloning Stem Cells 6, 247-258.

Hammer CJ, Tyler HD, Loskutoff NM, Armstrong DL, Funk
DJ, Lindsey BR, Simmeons LG, 2001: Compromised devel-
opment of calves (Bos gaurus) derived from in vitro-
generated embryos and transferred interspecifically into
domestic cattle (Bos taurus). Theriogenology 55, 1447-1455.

Hayes O, Ramos B, Rodriguez LL, Aguilar A, Badia T,
Castro FO, 2005: Celt confluency is as serum starvation
for inducing in the GO/Gl phase of the cell cycle in
granulosa and fibroblast cells of cattle. Ani Reprod Sci
87, 181192,

Hiendleder S, Valenn Z, Wolf E, 2005: Mitochondria and the
success of somatic cell nuclear cloning: from nuclear-
mitochondrial interactions to mitochondrial complementa-
tion and mitochondrial DNA recombination. Reprod Fertil
Dev 17, 69-83.

Holt WV, Pickard AR, 1999: Role of reproductive technol-
ogies and genetic resource banks in animal conservation.
J Reprod Fertil 4, 143-150.

ikumi S, Sawai K, Takeuchi Y, Iwayama Ishikawa H, Ohsumi
S, Fukui Y, 2004: Interspecies somatic cell nuclear trans-
fer for in vitro production of Antarctic minke whale
(Balaenoptera bonaerensisy embryos. Cloning Stem Cells 6,
284-293.

Janssen DL, Edward ML, Koster JA, Lanza RP, Ryder OA,
2004: Postnatal Management of Cryptordich Banteng
Calves Cloned by Nuclear Transfer Utilizing Frozen Fibro-
blast Cultures and Enucleated Cow Ova. Reprod Fert Dev
Proceeding of the annual conference of the International
Embryo Transfer Socicty, Portland, Oregon, 10-14 January
2004, 16, 224 {Abstract).

Kanda M, Oikawa H, Nakao H, Tsutsui T, 1995: Early
embrycnic development in vitro and embryo transfer in the
cat. J Vet Med Sci 57, 641-646.

Katska-Ksiazkiewicz L, Rynska B, Kania G, Smorag Z, Gajda
B, Pienkowski M, 2003: Timing of nuclear maturation of
nonstored and stored domestic cat oocytes. Theriogenology
83, 1567-1574.

Kim TM, Park TS, Shin 5SS, Han JY, Moon SY, Lim M,
2004: An interclass nuclear transfer between fowl and
mammal: in vitro development of chicken-to-cattle interclass
embryos and the detection of chicken genetic complements.
Fertil Steril 82, 957-959.

Kitivanant Y, Saikhun J, Chaisalee B, White KL, Pava-
suthipaisit K, 2001: Somatic cell cloning in buffalo
{Bubalus bubalisy. effects of interspecies cytoplasmic recip-
ients and activation procedures. Cloning Stem Cells 3, 97.
{abstract).

Kitiyanant Y, Saikhun J, Pavasuthipaisit K, 2003: Somatic cell
auclear transfer in domestic cat oocytes treated with IGF- 1
for in vitro maturation. Theriogenology 59, 1775-1786.

Lanza RP, Cibelli JB, Diaz F, Moraes C, Farin PW, Farin CE,
Hammer CJ, West MD, Damiani P, 2000: Clening of an
endangered species {Bos gawrus) using interspecies nuclear
transfer. Cloning 2, 79-90.

LiJ, Chen D, Han Z, Zhu Z, Wen D, Sun Q, Lui Z, Wang M,
Lian L, Du J, Wang P, Hemin Z, 2002: Serial nuclear
transfer improves the development of interspecies recon-
structed giant panda {Afuropode melanofeuca) embryos.
Chin Sci Bull 47, 467-469.

Loi P, Ptak G, Barboni B, Fuika J, Cappai P, Clinton M, 2001:
Genetic rescue of an endangered mammal by cross-species
nuclear transfer using post-mortem somatic cells. Nat
Biotechnol 19, 962-964.

Lorthongpanich C, Laowtammathorn C, Muenthaisong S,
Vetchayan T, Ketudat-Cairns M, Likitdecharote B, Parnpai
R, 2004: In Vitro Development of Enucleated Domestic Cat
Oocytes Reconstructed with Skin Fibroblasts of Domestic
and Leopard Cat. Reprod Fert Dev Proceeding of the
annual conference of the International Embryo Transfer
Society, Portland, Oregon, 10-14 january 2004 16, 149-150,
(Abstract}.

Miyosht K, Rzucidlo SJ, Pratt SL, Stice S, 2002: Improve-
ments in cloning efficiencies may be possible by increasing
uniformity in recipient oocytes and donor cells. Biol Reprod
68, 1079-1086.

Numchaisrika P, Rungsiwiwut R, Thongphakdee A, Techa-
kumphu M, 2005: A Preliminary Study of the /rn Vitro
Development of Asian Elephant Cloned Embryos, Recon-
structed Using a Rabbit Recipient Oocyte. Reprod Fert Dev
Proceeding of the annual conference of the International
Embryo Transfer Society, Portland, Oregon. 10-14 January
2004 17, 179-180, (Abstract}.

Pope CE, 2000: Embryo technology in conservation eflorts for
endangered felids. Theriogenology 53, 163-174.

Rungsiwiwut R, Thongphakdee A, Numchaisrika P, Sirivai-
dayapong S, Techakumphu M, 2005: The effect of culture
media and culture time on the in vitro maturation of
domestic cat oocytes. Thai J Vet Med 35, 39-45.

Sansinena MJ, Hylan D, Hebert K, Denniston RS, Dodke
RA, 2005: Banteng (Bos javanicus) embryos and pregnancies
produced by interspecies nuclear transfer. Theriogenology
63, 1081-1091.

Shin T, Kraemer D, Pryor J, Liu L, Rugila J, Howe L, Buck S,
Murphy K, Lyons L, Westhusin M, 2002: A cat cloned by
nuclear transplantation. Nature 415, 859,

Simerly C, Navara C, Hyun SH, Lee BC, Kang SK, Capuano
8, Gosman G, Dominko T, Chong K, Compton D, Hwang
WS, Schatten G, 2004: Embryogenesis and blastocyst
development after somatic cell nuclear transfer in nonhu-
man primates; overcoming defects caused by meiotic spindle
extraction. Dev Biol 276, 237-252,

Skrzyszowska M, Katska L, Rynska B, Kania G, Smorag Z,
Pienkowski M, 2002: /n vitro developmental competence of
domestic cat embryos after somatic cloning: a preliminary
report. Theriogenology 58, 1615-1621.

Techakumphu M, Numchaisrika P, Rungsiwiwut R, Suvaj-
anakorn S, Prugsananon K, Virutamasen P, 2004: Devel-
opment of Somatic Cell Nuclear Transfer Techniques for
Biomedical and Agricultural Research. Final report of
Rajadapisek Sompoj Fund, Chulalongkorn University,
Bangkok, Thailand, p. 53.

© 2006 The Authors. Journal compilation ® 2006 Blackwell Verlag



226 A Thongphakdee, P Numchaisrika, § Omsongkram, K Chatdarong, S Kamelnorranath, S Dumnui and M Techakumphu

Techakumphu M, Numchaisrika P, Thongphakdee A, Om-
songkram S, 2005: Cloned embryos production using bovine
adult fibroblast transferred into rabbit oocyte recipient. Thai
J Vet Med 35 (Suppl. 1), 111,

Wen D, Yang C, Cheng Y, Li JS, Liu Z,Sun Q, Zang J, Lei L,
Wu Y, Kou Z, Chen D, 2003: Comparnison of developmental
capacity for intra- and interspecies cloning cat {Felis catus)
embryos. Mol Reprod Dev 66, 38—45.

Wood TC, Wildt DE, 1997. Effect of the quality of the
cumulus oocyte complex in domestic cat on the ability of
oocyte to mature, fertilization and develop into blastocyst in
vitro. J Reprod Fertil 110, 355-360.

Yin XJ, Lee YH, Seo Y1, Jeon SJ, Choi EG, Cho SJ, Cho SG,
Min W, Kang SK, Hwang WS, Kong IK, 2005: Cat cloned
from fetal and adult somatic cells by nuclear transfer.
Reproduction 129, 245-249,

Submitted: 30.08.2005

Author’s address (for correspondence): Mongkol Techakumphu,
Department of Obstetrics Gynaccology and Reproduction, Faculty
of Veterinary Science, Chulalongkorn Universily, Bangkok, Thailand.
E-maii: tmongkol@chula.ac.th

© 2006 The Authors. Journal compilation © 2006 Blackwell Verlag



Pffmo\ Do Anira Ug 245410
}

Abstracis

Abstract P63

The Effect of Average Daily Gain of Pubertal Holstein
Heifers on Progesterone and chnlesterol Patterns During
the Estrous Cycle

J Sanmande
INRA, Nuuzitly. Frume

Fertility of heifers is dependent on nuirivon during the growing
period, and ihe fertility of cows isx relued 1o progesterene and
cholesterol patterns during the estrous cycle, The present experi-
ment invesiigated the effects of 3 different ascrage duily gains
{ADG) imposcd lor 3 months on progesterone secretion during the
estrous cycle and chuolesterol patierns, Thiny puberial Holstein
heifers were allocated aceonding 1o age (14-16 manths). weight
{32 456 kp) and body condition score (BCS: 2.0 10 3.3 scale | 5)
to 3 treatment groups. A babiunced diet was fed wath the target of
Lo thigh; H), 08 (reference: R) and 0.6 (Jow: L) kgd ADG
respectively, The animals were weighed every two weeks and the
amount of feed adjusted accordingly. During the 4" month of
freatment. blood samples were obliined twice o day (0700 and
1600 h) during @ whole estrous cycle 1o assay progesierone and
cholesterol voncentsutions, At the end of the sampling period the
observed ADG were 110 £ 0.27. 0076 £ 1121, 0.60 + (1.20 kg.d
tmean = sdyand BCS 306 £ 017, 20 = 002, 2,19 ¢ 12 for H,
R and L experimental groups. respectively. Duranon of the estrous
evefe (H20.2 £ L BR:21.2 o 170 L2LT + 1.9 days). aren under
the  curve  of  progosterene values  (HII89.7 + 41.02:
R:2012R = 4479, [ 201036 4 5147 arbitrary  units) and  of
chotesteral (H: 49.4 + 73K R:44.18 = 758 109628 £ 745 arbi-
trary unily) were not dillerent between treatment groups. Therefore,
within the presest experimental conditions, short variations in
pubertal heifer diets did not allect progesicrone nor cholesterol
concentrations,

Abstract P64

influence of Pre- and Postpartum Energy Status on the
Resumption of Ovulation in Postpartum Limousin
Suckled Beel Cows :

J Saumande
INRA. Nouzilly, Frunee

Whereas there s agreement that prepartum nuirition alfects the
interval 1o} ovulation in suckling cows, the effects of postparium
nutrition va reproduction are inconsistent, Morcover. recenl duta
suggest that individual energy status could be i more impartant fuctor
than the energy level of the dier in determining the cfect of nutrition
on reproduction. Accordingly. relutionships between pre- and post.
parium energy stitus and time o resumplion of ovulation in Limousin
beef ¢cows was evilluated uncder field conditions in animals fed to their
specific requirements. Over A years, 138 calving penods (26 primip-
arous. 112 muluparous cows) were monitored for § weeks preparium
until the 1 postparuum ovulstion, Encrgy status was evitlusled from
the concenirations of NEFA in blood samples collected weekly:
oceurrence of cyclicily was determined by progesicrone assay. The first
postpartum lutcal phasc was recorded 9.9 £ 20and 7.7 + 1.4 weeks
postpartum  for  primi-  and  muluparous  cows  respectively
{p < 0.00).In primiparous cows, high concentrations of NEFA
throughout the Inst 4 weeks of pregnancy as well as during (he first
2 weeks of lactation were relaled to delayed resumption of ovulation.
In multiparous caws. neither preparium nor postpartum NEFA
concentritions were relited 10 tme of ovolation, In conclusion,
resumption of ovulation is more dependent on encrgy status in
primiparous than in multiparous Limousin cows and is rctated 10 pre-
as well as posiparium situation. Recommendation for nurition
of primiparous cows during the peripartum peried should he
re-cvaluated. '
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Abstract 65

Effect of Feeding Red Clover Silage Containing Phyto-
Oestrogens on Plasma Progesterone and Fertility of Ewes

J Taponen. E Mustoncn, § Taponen, | Saustar n and H Sal

BDeparimeni of Clivieal Veterinary Scences, University of Helsinki,
Fitlensd

In Finkind, the mann source of phyto-ocstrogens (p-E3 for raminunis is red
clover, The effect of red clover ilage on blood p-E amd progesterons (1)
concentrations und on fertility was studied in 20 nulliparous Finnish
Landrace ewes in (wo equal groups. fed citlier red clover or imothy-fescue
prass silzge. Alter 9w, rams were introduced o the flocks for 8 w, then
plasmis for P,y analysis wils collected ance weckly for 6 w, After this. the
ewex were slaughiered and genilol organs examined. Feed and serim
samples collected once muntldy were analysed with tiguid chromatogra-
phy for contents of p-E. {n addition. metabolites of p-E comivon in
ruminuns were analysed in serum, Red clover sifage contained on average
0L.07% daidzein, 0.05% genistein, 0.60% formononetin and 0.35%
biochanin-A in dey matier and serum of ewes fed with red clover
furmononelin .06 pp-mi and equol 5.6 ge.ml. No p-Fs were found in
grass silage ar in serum of gross sifige fedd cwes, Affanimals conceived, 2.2
fuctoses per ene, were found in gruss group and 2.1 per ewe. in red clover
eroup. The averige plising I*; rase gradually from 16 to 24 nmol. | and
from 24 10 34 nmol ! from 77 to 12™ week of pregmuncy in red clover and
zruss groups, respectively, Py levels were signilicantly bower in red clover
group {p < 0.801). Red clover feed increised concentrations of p-E
melabolite. equol, and lowered Py concentrition in blood, However, no
cffecis on tertility, conceplion rate or aumber of foctuses, were detected.

Abstract P66

Effect of Post-Thaw Dilution and Thawing Temperature
on Viability of Epididymal Cat Spermatozoa

E Axnér', K Chatdarong’, C Lohachit and ¢ Linde-Forsherg'

FSwedish University of Agricuftural Scienees (SLU 3. Uppsalda. Sweden.
“Chudelunghorn Universine, Banghok | Thatland

Equex STM pasie has o protective effect on the acrosomes of feline
epididymal spermatozoa during freezimg but @ foxic effect during post-
thaw incubution at 37°C (Axnér ¢t al, Anim Reprod So. 84, 179191
2004). The objective wus 1o evaluute if post thaw dilution or thawing
temperature woudd aflect guality and longevity of eucubited ot
spermatoroa. Nime mile cals were subjected o electrocjaculation, The
semen was lrozen in (025 ml straws (Axnér ef al. 2004). Struws from
each ejacolate were thawed 3} in 0.25 mb Tris at 37°C for 155, 2)
without dilution w1 37°C for 155 3y in .25 mi Tris wt 70°C Tor 6 5. 4)
without dilution at 70°C for 6s. Sperm motility and membrine
integrity (SYBR-14/EthD-1) were evaluated after collection and at
tinies 0, 2. 4 und 6 hours post-thitw {Axnér el al. 2004}, The diflerent
treatments were unslysed with GLM or i Fricdman's test and poirwise
comparisons were made with a paired t-lest or a Wilcoxen one-simnphe
test. Al Lime D mean mondity ringed hetween 62.8 £ 13.0% and
74.4 1 6.8% and mean membrane inlegrity between 67.4 1 9.21%
und 4.1 & 5.1% Jur the differcnt treatments with no significant
diflerence hetween treatmenis. AL 6 hours membrane inlegrity was
significantty better Tor trcatment 1 than 2(43.3 % 157 vs, 283 £ 8.5
p < 0.05) and for treatment 3 than 4 (417 1 180 vs 290 & {24
p = .05) Motility did no dilTer sipmficantly beiween treaiments, In
conclusion, posl-thaw dilution of cryopreserved cat senen has a
benelicial effect an post-thaw sperm longevity,

Abstract P67

Metabolism of 1VP Calves Born by Caesarean Section or
by Vaginal Delivery
M Schmidt, 'V Brandmo, C Wittchen, B Asery and T Greve

Reproduction, Roval Verevinary aod Agriculiiral Universite, Deamork

Calves born afler i virre production (1VP) may have decreased
neonmatal viability, A number of 1¥VP calves are delisered by caesarcan




Burmese python (Python molurus bivittatus) in snake farms have shown
signs of swelling under mandibular region, dense mass and have bloody
fluid. The isolation of bacteria showed Psevdomonas spp. and Aeromonas
spp.

Intermandibular cellulites or Pharyngeal phlegmon are Infectious diseases
in various species of snakes. Cellulitesis Is an acute, diffuse, spreading,
edematous, suppurative inflammation of the deep subcutaneous tissues
and sometimes muscle. Sometimes there Is formation of abscess and the
skin is warm and tender. It is usually caused by infection of a wound,
burn, or other cutaneous leston by bacteria, especially group A
streptococci  swelling and necrosis of the wall of the pharynx in  with
toxemia and respiratory distress; it may be fatal. In most snakes and
pythons Intermandibular cellulites are caused by the synergistic effects of
Pseudomonas flfuorescens and Aeromonas hydrophila infection.

The progress of intermandibular celiulites status in pythons is followed
by mouth rot or infectious stomatitis. This condition is fatal within a
- short period. This condition requires aggressive therapy which includes
potent bacteriocidal antibiotics, and supportive physiological fluid
replacement. This infectious condition has responded well to
aminoglycoside antibiotic especially butirosin sulphate.

No. 42: A CASE REPORT: VASECTOMY IN A MALE ROYAL

BENGAL TIGER
K. Nantapornpipat!, R. Nomsiri!, S. Poopinyapong ! and S. Keawkwan
' Sriracha Tiger Zoo Ltd., Sriracha, Chonburi

A male Royal Bengal Tiger 5 year old was living with a group of show
tigers in the same cage. Afterwards we found out that he had been bred
with a female tiger in that cage. The female tiger got pregnant and gave
birth to 3 cubs. All the cubs were injured by the other tigers in the same
cage and eventually died. We had to protect the tigers. So we conducted
a vasectomy to stop breeding. can do their own job in the next day.

No. 43: CLONED FLAT-HEADED CAT (Prionailurus planiceps)
EMBRYOS PRODUCED FROM INTERSPECIES SOMATIC CELL

NUCLEAR TRANSFER

A. Thongphakdee!, P. Numchaisrika?, K. Chatdarong®, T. Wongtawan?, S.
Rungarunlert’l P. Rattanakorn®, S. Kamolnorranath®, S. Dumnui® and M.
Techakumphu :
'Department of Obstetrics Gynaecology and Reproduction, Faculty of
Veterinary Sclence, Chulalongkorn University Tel: +66-2-2189644-5, Fax:
+66-2-2520738(e-mail:ampialaska@hotmalil,com); 2Reproductive Medicine
Unit, Department of Obstetrics and Gynaecology, Faculty of Medicine,
Chulatongkorn University; 3Faculty of Veterinary Science, Mahidol
University; “Zoological Park Organization under the Royal Patronage of
H.M. the King

Flat-headed cats (Prionallurus planiceps; FC), one of the small wild cats
of Southeast Asia, are considered to be extremely endangered. Recently,
two female FC were rediscovered in Thailand. Interspecies somatic cell
nuclear transfer (ISCNT), using FC fibroblast cells as a donor cell and
domestic cat oocytes as a recipient cytoplasm, may be a useful means, of
producing FC embryos for embryology study and offspring production.
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The objective of the study was to investigate the development of the FC
embryos produced from iSCNT technique. Immature oocytes were
collected from ovaries of ovariohysterectomized domestic cats, and
cultured /n vitro In TCM 199 at 38.5° C, under 5% CO,, in alr, for 24 h.
Metaphase 1I plate and the first polar body of matured oocytes, which
were located by Hoechst staining, under UV light, were removed. The FC
donor cells (passage 2-4) were inserted into perivitelline spaces of
enucleated oocytes. The couplets were fused by inducing 3 DC pulses of
2.4 kV/cm for 50 ps. The fused couplets were activated by inducing 3 DC
pulses of 1.2 kV/cm for 50 ps, and were Incubated in SOF medium,
supplemented with 10% FCS, cycloheximide and cytochalacin B, for 4 h.
Thereafter, the couplets were cultured in SOF, supplemented with 5%
FCS, at 38.5° C, under 5% CO,, in air. The fusion rate of the couplets
was 79% (60/76). The developmentai rates of cloned FC embryos
(embryos/fused couplets) at 2-4 cell, 4-8 cell, 8-16 cell, morula and
blastocyst stages were 97%, 83%, 65%, 53% and 8%, respectively, The

study Indicates the first success in producing FC embryos using ISCNT .

technique, which will be usefui for producing offspring in the future.
*This study was financially supported by Zoological Park Organization
under the Royal Patronage of H.M. the King, Reproductive Biotechnology
Research Unit, Chulafongkorn University and Royal Golden Jubilee, PhD
program of Thailand Research Fund. We thank National Park, Wildfife and
Plant Conservation Department and Or. R. Pattanarangsan for providing
the flat-headed cat tissue. We are grateful to the veterinarians and staffs
of the Obstetrics Gynaecology and Reproduction Unit, Small Animal
Hospital, Chulalongkorn University and Veterinary Public Health Division,
Bangkok Metropolitan Administration for providing the domestic cat
ovarfes., We also thank the Reproductive Medicine Unit, Department of
Obstetrics and Gynaecology, Faculty of Medicine, Chulalongkorn
University for providing excellent facilities in this study.

No., 44: MONITORING STEROID HOROMONES IN EYES TO

— e

EVALUATE REPRODUCTIVE STATUS.

G. Watanabe?, M. Kuroki!, Y. Sasakawa', T. and K. Taya®

Laboratory of Veterinary Physiology, Tokyo University of Agriculture and
Technology, Tokyo 183-8509, Japan (e-mail:gep@cc.tuat.ac.ip);
‘pepartment of Basic Veterinary Science, United Graduate School of
Veterinary Sciences, Gifu University, Gifu 501-1193, Japan

Monitoring reproductive status is quite important for conservation and/or
population control of wild animals and evaluating natural wild animal
resources for fisheries. However it is difficult to obtain blood samples to
measure hormones for assessing reproductive status of wild animals,
Although, many wild animals are Killed by accident, disease and hunting
opportunities for assessing reproductive status have been missed.
Eyeballs contain vitreous humor filtrated from retinal blood, which may
contain hormones comparable to serum levels., The purpose of this
research was to Investigate possibility of vitreous humor In evaluating
reproductive status by measuring hormones. In the first experiment, we
measured testosterone and progesterone levels in eyeballs and sera of
male and female golden hamsters at various stages of reproduction,
There was a significant correlation between eyebails and sera in hormoral
levels, In the second experiment, we investigated hormonal levels in
vitreous humor and sera of sika deer (Cervus nippon}, sacrificed for
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The optimal time and site for artificial insemination in the domestic cat

K. Chatdarong', E. Axnér, C, Lohachlt and C. Linde Forsberg’
'Chulalongkom University, Bangkok, Thailand; Swedish University of Agricultural Science
(SLU), Uppsala, Sweden. E-mail: Eva. Axner@og.slu.se

hOh'jec:live of the work. This study aimed to compare pregnhancy rates with fresh semen berween
W insemination times in relation to induction of ovulation and between vaginal insemination and
tianscervical insemination with frozen-thawed semen in the domestic cat. The study was designed
1 for Al in practice, when the avcrage total number of spermatozoa varies between ejaculates and
- males.

Materials and methods. Generalised anaesthesia was induced in female domestic cats with
xylazine and ketamine. Intravaginal insemination (IVI) using fresh semen was performed on the day
e 100 IU hCG was administered (n=7) and 28 hrs after the hCG administration (n=8). Semen was
ooliected from four males with electroejaculation. A total of 6.8 to 22 million (13.5+5.4) fresh
spermatozoa per ejaculate were vaginally inseminated. An open-ended tomcat catheter (Sovereign,
r%ﬂnﬂall, Mansfield, USA) was used for IVI by inserting the catheter toward the cervix until no
[urther cramal movement could be achieved. Semen from ancther male was collected and frozen
with 20)(10 spermatozoa/straw. IVI (n=12) and transcervical inscmination (IUI) (n=12) with
fmzen thawed semen was performed 28 hrs after hCG administration, A transcervical catheter was
menscd of a polyethylenc dog urinary catheter (1.5-mm diameter) and a closed-ended tomcat
atheter (Buster, Kruuse, Denmark) (modified from ref.1). Semen was frozen-thawed according to
Axnér et al (2). Blood samples were collected on the day the insemination was done and 30-40 days
after insemination. Serum was analysed for oestradiol-17p and progesterone concentration using
iminescence immunoassay. A progesterone concentration of above 40 nmol/L on day 30-40 after
psemination indicated the occurrence of owvulation. Ultrasonography was used to identify a
wegnancy on day 30-40 after insemination.

esuits. [njection with hCG induced ovulation in 69.2% of the females (27/39). The ovulation rates
nd pregnancy rates after anaesthesia and IVI with fresh semen at the time of hCG injection or 28
hours were similar. The frozen semen had a motility of 80-90% after thawing. TUI with frozen-
Lhawed semen of 20 million spermatozoa provided a pregnancy rate of 50% while IVI with frozen-
hawed semen did not result in any pregnancies.

Table 1. Pregnancy rate of cats inseminated
Artificial insemination No.of cats No. of Type of semen  Pregnancy rate

administered cats used
| hCG ovulated
Wiand hCG 7 5 Fresh 40% (2/5)
3CG and IVI 28 hrs later 8 6 Fresh 50% (3/6)
12 8 Frozen 0% (0/8)
12 8 Frozen 50% (4/8)

Lonclusion. IVI using fresh semen can be performed either on the same day of ovulation induction
Ping hCG or 28 hrs after hCG administration. Pregnancy results after Al with frozen-thawed cat
smen confirms the preserved fertility of spermatozoa frozen with the protocol used. When frozen-
gwed semen (20 million spermatozoa) is used, the semen should be deposited in the uterus.
ferences
i Chatdarong K, Lohachit C, Ponglowhapan S, Linde-Forsberg C. J Reprod Fertil 2001; Suppl
§1:353-356. 2) Axner E, Hermansson U, Linde-Forsberg C. Anim Reprod Sci 2004; 84:179-191.
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Effects of recombinant human follicle stimulating hormone on developmental
competence of cat oocytes

Tharasanit T.*, Manee-In S., Rungarunlert S., Saranmuang T., Chatdarong K.,
Techakamphu M. and Lohachit C.

Department of Obstetrics, Gynaecology and Reproduction, Faculty of Veterinary
Science, Chulalongkorn University, Thailand
*corresponding author: Tharasanit. T@chula.ac.th

In the past two decade, in vitro culture system for domestic cat oocytes has
been dramatically improved, although overali success of this technique has been
variable primarily depending on a number of factors such as oocyte quality and
culture condition. The aim of this study was to examine the effect of recombinant
human follicle stimulating hormone (rhFSH) on developmental competence of cat
oocytes in terms of in vitro maturation and fertilisation rates. In experiment I,
cumulus oocyte complexes (COCs) were cultured in a defined maturation medium
containing with various concentrations of rhFSH (0 IU, n=103; 0.01 IU, n=82; 0.05
IU, n= 72; 0.1 IU, n=68 and 1.0 IU, n=70). After 24 h of culture, the oocytes were
stained with DAPI and examined for maturation stage. In experiment 11, a total of 223
COCs were first matured in vitro as previously described in exp. I, and then fertilised
with frozen-thawed semen from a proven-fertility cat. After 24-36h post-fertilisation,
presumptive zygotes were fixed and examined for fertilisation rates by means of
oocyte activation, pronucleus formation and cleavage rate.

thFSH significantly increased the overall numbers of oocytes reaching
metaphase II (MII) stage and fertilisation rates when compared with controls (MII
rates: 67.9% vs 38.2%; fertilisation rates: 56.7% vs 24.6%, p<0.05). With regard to
thFSH concentration, rhFSH at 0.05, 0.1 and 1 IU/ml yielded similar MII and
fertilisation rates (~71% and 59%, respectively), while 0.01 [U/ml rhFSH
demonstrated less effectiveness. In conclusion, rhFSH is capable of enhancing meiotic
competence and fertilisation of cat oocytes. Developmental competence up to
blastocyst stage, however, has yet to be investigated.
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