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Brief Communication 

In Vitro Maturation of Oocytes from Norwegian 
Semi-domestic Reindeer (Rangifer tarandus) 

In vitro maturation of oocytes has been de
scribed for several species, but to our know
ledge this is the first attempt to mature oo
cytes from reindeer in vitro. Reindeer are sea
sonal breeders with their main period of 
breeding activity starting in the beginning of 
October. Little knowledge exists about in vivo 
oocyte maturation, fertilization and develop
ment of the early embryonic stages after fer
tilization. The aim of the present study was to 
examine whether reindeer oocytes collected 
out of breeding season could be matured in vi
tro in conventional medias used for bovine 
oocytes. 
Ovaries were collected in the beginning of 
September immediately after slaughter out
doors in the Jotunheimen mountains in Nor
way. The ovaries were then transported in sa
line at 20°C to our laboratory in Oslo. The 
time interval from the first ovary was col
lected until the oocytes were put in the incu
bator for maturation was 12 h. The ovaries 
were small, only about 10 mm in diameter. No 
ovaries contained corpora lutea indicating 
that none of the animals had ovulated. Most 
of the ovaries contained only tiny follicles, but 
on a few ovaries there were big follicles of 10 
mm in diameter which made up the whole 
ovary. Three of the 56 ovaries collected were 
totally without visible follicles. The follicle 
fluid was aspirated with a 23 G needle, and the 
ovaries were also sliced to obtain as many fol
licles as possible. A total of 120 oocytes were 
collected after aspiration, which yielded a 

mean of only 2.3 oocytes per ovary. Only oo
cytes with an unexpanded, compact cumulus 
complex or complexes with an attached piece 
of membrana granulosa were chosen for in vi
tro maturation. These oocytes underwent 3 
washes in modified Tyrode's medium (TL
Hepes) supplemented with 3 mg/ml BSA 
(Sigma chemical Co., St. Louis, MO), 0.2 
mmol/l pyruvate (Sigma) and 50 µg/ml gen
tamycin (Gibco, Life Technologies, Inc., Gai
thersburg, MD) (Bavister et al. 1983). The 
maturation medium consisted of TCM 199 
(Gibco) with 10% PCS (Gibco), 2 µg/ml FSH 
(NIADDK -oFSH-17), 10 µg/ml LH (NI
ADDK -oLH), 1 µg/ml oestradiol 17 B 
(Sigma), 0.2 mmol/l pyruvate and 25 µg/ml 
gentamycin (Sirard et al. 1988). Twenty oo
cytes were put into 100 µl droplets of medium 
covered by paraffin oil. The maturation took 
place in an incubator at temperature 39°C and 
in a humidified gas phase of 5% C02 in air. 
After 24 h the cumulus expansion was evalu
ated. For evaluation of nuclear maturational 
stages the cumulus - and granulosa cells were 
removed by 3 min vortexing, and the oocytes 
were fixed in methanol-acetic acid (3:1) for 36 
h, stained with 10% orcein in acid alcohol and 
classified according to Xu et al. (1986). 
Figures 1 and 2 show the oocytes surrounded 
by the cumulus - and granulosa cells before 
and after in vitro culture, respectively. After 
24 h the cumulus expansion was complete in
cluding the corona radiata cells. A few of the 
oocytes were naked after culture. 
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Figures 1-6. Cumulus expansion and nuclear maturational stages of oocytes from reindeer (Rangifer taran
dus). 1. Oocytes before culture with no expansion of cumulus cells (SOX). 2. Cumulus expansion after 24 h 
maturation (SOX). 3-6. Different nuclear maturational stages after 24 h of maturation ( 400X). 

3. Germinal vesicle stage (ONI). Note the nucleolus (arrow). 
4. Germinal vesicle breakdown initiated (ONII). 
S. Metaphase I (MI). 
6. Metaphase II (MII) with metaphase plate (arrow) and polar body (arrowhead). 
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A total of 84 oocytes were evaluated for nu
clear maturational stages. After 24 h 71 % of 
the oocytes had reached metaphase II (Mii) 
with extrusion of the first polar body. A total 
of 22% still remained in the germinal vesicle 
stages (GV), 12% in oocyte nucleus stage I 
(ONI) and 10% in oocyte nucleus stage II 
(ONII). The rest of the oocytes exposed dia
kenesis (D) (2%) or metaphase I (MI) (5%) 
stages (Figs. 3-6). 
The present study shows that in vitro matura
tion of oocytes from reindeer is possible in a 
conventional medium used for bovine oocyte 
maturation. Our study also shows that this can 
be conducted out of the breeding season, at 
least 1 month before the breeding season as in 
this experiment. In vitro maturation of sheep 
oocytes in the nonbreeding season has been 
previously reported (Pugh et al. 1991). These 
authors also showed that sheep embryo pro
duction is possible during the nonbreeding 
season. 
Another important observation is that the 
reindeer ovaries could be kept at 20°C for 10 
h before the oocytes were recovered and still 
70% of the oocytes had completed oocyte 
maturation after culture, indicating a high re
sistance of reindeer oocytes to ambient tem
perature. Usually cow ovaries are kept at 30-
370C during transport, but Gordon & Lu 
(1990) showed that cow ovaries could be held 
at 20°C for 8 h before oocytes were recovered 
without any effect on maturation - and fertil
ization results. It would be interesting to see if 
a reduced transport time for reindeer ovaries 
would improve the success rate, but this will 
be difficult to perform in practice. Also, the 
success rate will possibly be improved by col
lection of oocytes within the breeding season. 
A successful maturation of oocytes can with 

certainty only be judged from results obtained 
after fertilization and further development. 
Therefore, further in vitro experiments will be 
attempted in this species. 
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