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Table 1. In vitro maturation rates of oocytes obtained from ovaries transported in two different temperatures and cold stored for 24 h

Groups n GV n (%) GVBD n (%) MI n (%) MIl n (%) UDNM n (%)
Transported in 37°C 217 3(1.38)° 18(8.30)? 69 (31.80)° 108 (49.77)° 19 (8.75)?
Transported in 4°C 202 10 (4.95)° 28 (13.86)° 60 (29.70)° 90 (44.55)° 14 (6.93)°
Transported and stored 24h in 4°C 201 32(15.92)¢ 48 (23.88)" 23(11.44)° 38(18.90)° 60 (29.80)°
ab< \falues with different superscripts in the same column are significantly different (P<0.05); GV: Germinal Vesicle, GVBD: Germinal Vesicle Breakdown, MI:
Metaphase I, Mll: Metaphase Il, UDNM: Undetermined Nuclear Material

Fig 2. Representative TUNEL assay images of COCs in 37°C transporting group. Scale Bar=100 pm (A), 50 um (B) and 20 um (C);
A, B, C: Apoptotic cumulus cells show intense brown fluorescence, whereas normal cells appear blue stained with methyl green

Fig 3. Representative TUNEL assay images of COCs in 4°C transporting group. Scale Bar=100 pm (A), 50 um (B) and 20 pm (C);
A, B, C: Apoptotic cumulus cells show intense brown fluorescence, whereas normal cells appear blue stained with methyl green

Fig 4. Representative TUNEL assay images of COCs in 4°C 24h storing group. Scale Bar=50 pm (A) and 20 um
(B); A, B: Apoptotic cumulus cells show intense brown fluorescence, whereas normal cells appear blue stained

with methyl green

maturation "7, It is indicated that storage of cat ovaries
at high temperature (>23°C) for 24 h reduced the meiotic
capacity of oocytes and the length of storage at room
temperature affected the quality and developmental

competence of oocytes . It is also indicated that storage
of domestic cat ovaries at room temperature even for a
short time can negatively influence the competence of
oocytes to undergo nuclear maturation in vitro "¢, The
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effect of transport temperature on oocytes also vary
depending on species. Some researchers '¥ stated that
warm storage (25°C) of bovine oocytes for up to 11 h
resulted in fertilization and development to blastocyst
stage, but longer warm storage or storage for any time
at 4°C resulted in a few fertilizable oocytes. It has been
demonstrated that unlike other species cat oocytes have
a unique ability to mature in vitro after storage of ovaries for
24 h at 4°C M, Parallel to this finding, our previous study
demonstrated that domestic cat oocytes have the ability to
mature successfully in vitro after storage of ovaries for 24 h
at 4°C ', However, it is stated that granulosa cell apoptosis
in feline ovaries was increased after 12 h of storage at
4°C and consequently affected IVM results negatively %,
Although it has been reached to high maturation ratios
after the storage of ovaries for 24 h at 4°C, cat oocytes
began to lose the fertilization and cleavage ability in vitro
after the storage . In our study, although the apoptotic
index percentage of 4°C transportation group was found
higher than 37°C group, this increase was not statistically
significant. This result consistent with the researcher’s '
result that transporting ovaries both 37°C and 4°C
temperatures have not harmful effect on cumulus cells of
cat oocytes. It is stated that to avoid changes in cumulus
oophorus morphology the ovaries should be held at 35-
37°C and for less than 2 h before processing, and to avoid
oocyte chromatin configuration changes ovaries should
be stored for less than 6 h "'. However, it is proposed that
storing of bovine ovaries at 10°C for 24 h, did not affect
oocyte maturation rates compared with controls 2%, Since
the enzymes in animal blood are known to work most
efficiently at body temperature, the transport temperature
lower than 35-37°C may be expected to delay apoptosis 2.
It is stated that most of the glucose in the follicular fluid
is consumed by the granulosa and cumulus cells in the
glycolytic pathway and lactate accumulates in the first two
hours of the mammalian oocytes in warm temperatures 7.,
It is expected that the low temperature decreases the
metabolism and slows down the activities of the enzymes.
Same researchers showed that transportation ovaries at
warm temperatures (25-35°C) for more than two hours
decreased follicular pH, increased ROS levels and thus
reduced in vitro maturation rates 7. Parallel to this
knowledge, it is indicated that storage of porcine ovaries
in 35°C for 6 h was efficient to support the developmental
competence of oocytes but, these results were lower than
those stored at the same temperature for three hours 2,
However, some researchers unexpectedly reported that
although the transport temperature of ovaries did not
influence the equine oocyte chromatin, it affected cumulus
morphology and lower storage temperature resulted in
more denuded and expanded COCs """, It is possible that
due to protein degradation or loss of certain functions
in the cumulus cells might cause apoptosis during cold
storage. It is stated that long-term storage or transportation
of porcine ovaries increased the number of oocytes with
DNA fragmented nuclei by inducing acidosis in follicular

fluids ©2, In this study, we have found that the rate of
oocytes having undetermined nuclear material (UDNM) in
cold stored group was significantly higher (29.80%) than
the other two groups (P<0.05). This finding is inconsistent
with our previous results ' and the researchers claiming
that cat oocytes have a unique ability to mature in vitro
after storage of ovaries for 24 h at 4°C ', Some researchers
supplemented superoxide dismutase (SOD) to the ovary
transport and storage medium to prevent the damage of
reactive oxygen species (ROS), and they found beneficial
effects of SOD such as lower cellular apoptosis and higher
COC survival and in vitro embryo production rates. In the
same study, researchers obtained blastocysts from in vitro
fertilized oocytes from cat ovaries stored at 4°C for up to 72
h in transport media supplemented with SOD 3, These
results suggested that different approaches are needed
with further studies to identify species-specific factors that
would allow feline ovaries to be stored for longer periods.

In conclusion, this study has shown that there is a distinctive
relationship between the long storage at cold temperature
and COCs quality and IVM rates of the cat ovaries. According
to our results, it can be concluded that (I) transporting of
the cat ovaries at 37°C or 4°C for a period not longer than
two hours provides the appropriate conditions to maintain
the quality of COCs and meiotic development in vitro, (Il)
the cold (4°C) storage of cat ovaries for 24 h has deleterious
effects on COCs quality and IVM rate of oocytes and (lll),
cumulus cell apoptosis rate would be a valuable marker
for the ability of IVM of cat oocytes.
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