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Nuclear Changes Occurring During Cannine Oocyte Maturation In Vitro
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SUMMARY

Canine follicular oocytes were used to establish a reliable system for maturation and

fertilization in wvitro. Ovaries were obtained from either slaughter house or hormone-primed

bitches of mixed breeds. The oocytes were recovered by mincing the ovaries in M2+BSA. Good

quality of oocyte-cumulus complexes (OCCs) were selected and cultured in TCM 199 containing
15 % fetal calf serum(FCS) for 24~56 h in an atmosphere of 5 % CO: at 39°C. Maturation rate of

follicular oocytes was >87 % showing metaphase [. Unlike other domestic animals the cumulus

expansion did not occur fully in canine OCCs although minimum expansion was found between

the cumulus cells and corona radiata cells. the clear nuclear morphology was presented for the

first time by rapid staining. The IVM system used in this study may be useful to obtain fully

maturated metaphase I oocyte in dog.

LM £

A Qo) AlSlE BAR lstel FF B o
Foil mEHo] 7] 2% -0lok Rolol A HwH %
A =

shtol e 215 w4 E 4

4

=
© 3
}23h o]t S5 o] yok, obw 4

= =
-5 R0 e 11 Al 2l ee] 712 So) 2 de A

Sol, Ael71E el HAAQ wEel e ol
abE Ael@ ol A
4% Folr 7] oy A Py, 1

4 AP oA 2] AR
= 8 A% e el Aelel
g:} Aol gl
. Aelolafe] 4

5
Nz
= o £
e}
; o g
o % & P
2ol ol
o ™ 0
i i }':I' l»ﬂ QL O
Lo R 2
g = oe E)
Y —{N
> [
N

o
iz
2
o
ic)
¢

ox
©

s

2w oL
¥O

2
"2

o

I
£

A AE D 2 TS 28 9 oj5e) BANE 5
2 olE AYFEAUS] nE 388 F Yo nE
o % 8 BEAS wok AHANE O Fod u
2yt olet 724wl o] ol WSl L 7E T 9
. 58 BbRolA QuHom sgsol db A4
Az AR A 2 ool Wik F ol

i3k A7z vl FHol (Mahi®} Yanagimachi,
1976) feld oz A8 Sgr]o] §)

2 A vl slolM GRS 2 EA T ] 93
XH*] s Fo ARisl, A9 dsuidS A E]
TFEEL7] $18ke] A AlEHA

AN
A 9L

I Az ¥ HHy

1. 8A &2 A 222X

BARFEEE AMelelA ol&d FES F

=]

rlo
ohy

—249—



(mixed bred) ] AJAd<%o] © 13~20M¥LH <47
672 T2 FA TR AF A9 658 ol &8k
oh dade] deids f71str] fls 250 109
pregnant mare’s serum gonadotrophin(PMS,
Folligon, Intervet Co., Holland) 2} 250 1U¢] hu-
man chorionic gonadotrophin(hCG, Chorulon,
Intervet.) & 2tz vlg] B33 W9l (Kim %, 1993)
off ma} 8 FF A 9l B EALeld T

2. hAof i

saEAe g
718 A&kl T3y :
Fste] A2l ol 39T 9 Kol ¥ol 2 4
el d@d= futetalch, 427|298 dAg &
zlste] ] Ad5E 2~33] 7)9ze] M H sl
bovine serum albumin /ml & iﬂ@}w 2
(M2+BSA; Quinn %, 1982)0] %7t

oX,

3. ctxlel 315 3 ulek

Wi M2+BSA & Y2 embryological watch
glassel &
FARE 1 ml FAP ol AAXNA G2 E Hed vt

WEAA 21215 M2+BSA° 333t 373

A Foll A FEF A EEo] o AW
AAEE FEh gdd dxdrAE BgE

7] watchmaker's forceps¥} 26 gauge]

(oocyte cumulus complexes, OCCs) ¥H& A utsle
kol o] 83 o] OCCsE 15 %(V /V)
=59 Ao} EF(fetal calf serum, FCS)o] a-&
#H TCM 199(TCM 199+FCS) ol 3 3] Azl 3
50 ;zl 9] = kAol o] oAt paraffin oil& W

% 39C, 5% CO, % 95 % &7]2] wlefr|diel A
24*56’\}@ Tl OO]:E}‘/\}\T;}‘.

o] AE S 9] DNA-So] 33
Z¥55E 40 pg /mlE 3t
M2+BSA= 3 3 AAg &
0 ®7F w5t wkg-slR] 9 988 43 A
n 5(1991) 2] el
whe} rapid stammg% ‘*1@04 a5 Az}t

. =t od a

1. S22 Xzldl W YR
chrel RS 3Re) Slke) g de) B
7ol Fatglol PMS W hCG & Fig. 19 2.9 vis}
o] Hope) FAstel whzetel w8-S f)skrh
=] e wge AHe] wel delz} 2 Eow
ekt o2 59, AR AR s aaEse]
o] MAHAEE wol7|w slPoLt HA Aldd gt

HAIe] ol s iaam 29} @ 0y
)
2

rs’L‘

= et =, ] Al 5~62 Aol

el st 3 @%9 q #HEE mof wye

:{o o -{o[y

‘” e it &
.
A ’; ¥ g‘%‘f‘

Fig. 1. Representative appearance of repro-
ductive organs(a) in bitch primed with
exogenous hormones as described in Ma-
terial and Methods. Ovaries(b) were dis-
sected out for the oocyte recovery.
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Fig. 2. Normal oocytes-cumulus complexes(OCCs) used for oocytes maturation in vitro for 24~72 h.
Expanded OCCs(b) were shown after 24 h of culture. Cumulus expansion was not prominent
unlike to other domestic animals. Only the slight expansion between corona radiata cells and

surrounding cumulus cells can be seen(c and c). Magnifications are X40 in a and b, and X250
in ¢ and d.
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Table 1. Number of follicular oocytes recovered from the ovaries of bitches primed with

gonadotropins

No. of bitches Total no. of the OCCS

No. of good OCCs (

%) No. of poor OCCs (%)

1 4 3 1
2 74 22 52
3 28 20
4 70 18 52
5 99 20 79
6 28 14 14
Total 303 97(32.1) 206(67.9)
Table 2. Number of follicular cocytes recovered from ovaries obtained at abattoir
No. of bitches Total no. of the OCCS No. of good OCCs No. of poor OCCs
1
2 10 3 7
3
4 15 3 12
o 10 1 9
6
Total 35 7 28
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Fig. 3. Luteinization of cumulus cells of the
OCCs occurring during oocyte matu-
ration in vitro for 24 h. The extent of fi-
broblast-like attachment was various,
thus showing less luteinized cells(a) and
extensively luteinized cells(b). Magnifi-
cation = % 100.
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Fig. 4. Nuclear configuration of canine oocytes undergoing in vitro maturation. Germinal vesicle
which is showing nuclear membrane and clear nucleoli(a). More condensed chromatin fibers

undergoing maturation(b). Breakdown of germinal vesicle stage(c). Marked metaphase [
chromosomes(d). Magnification = x400.

Table 3. In vitro maturation of canine oocytes

No. of the oocytes No. of the oocytes o 7‘6\/ o GVBD M l
1 5 0 5 (100)
2 22 0 22 (100}
3 27 6 (22.2) 1(3.7) 20 (74.1)
Total BY:! 6 (11.1) 1 (1.9) 47 (87.0)

! The oocytes were cultured for 26 h in M16 + 15% fetal calf serum (M16 + FCS),

2 Abbreviations are GV, germinal vesicle: GVBD, geminal vesicle breakdown and M I, metaphase 1,
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Fig. 5. Visualization of metaphase I chromoso-
mes in a matured oocyte in vitro by flu-
orescent dye, Hoechst 33258. The oocyte
was slightly pressed to obtain a clear
view of chromosomes. Bright(a) and flu-
orescent fields(b) of an identical oocyte.
ZP, zona pellucida and M1, meta-
phase I chromosomes. Magnification =
x 250.
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