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Cumulus Expansion and Oocyte Maturation of Qocyte-Cumulus Complexes
Isolated from Different Ages of Mice In vitro

Won Kyo Lee and Hyuk Bang Kwon

Department of Biology, Chonnam National University

In order to know when the cumulus cells of mouse follicles get ability to expand in vitro, the oocyte
_cumulus complexes obtained from different growing ages of mice were cultured in the medium conta-
ining HCG and their rate of expansion were observed and at the same time their maturation rate was
examined. The growth of follicles was also checked by histological method. It was impossible to iso-
late the oocyte-cumulus complexes from 13 or 15 days old mouse ovaries. The oocyte-cumulus comp-
lexes collected from 17 days old mouse were par_tiallsr induced to expanded by HCG, and from 19 days,
most of the complexes were induced to full expicu(sion. The rate of cumulus cell expansion by HCG
and the oocyte maturation increased steadly during the growing ages to adult. Thus, the time for fol-
licles to get competence for expansion and maturation seems to be closely related. Antral follicles were
appeared from 17 days old mice and Graafian follicles were seen from 21 days old mice. The compe-

tence for cumulus expansion increased during follicle growth up to 21 days old mice.
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Table 1. Effects of HCG on the cumulus expansion and oocyte maturation of mouse oocyte-cumulus com-

plexes isolated from 17 days old mice

Culture {a) Cumulus expansion {b) Oocyte maturation *%

medium +++ ++ + 0 expanded D P-MI PII-MII matured
Control 1 22 3(30)¢ . 2 13 15 50(30)
HCG 11U 1 2 8 20 10(31) 2 15 13 42(31)
HCG 51U 2 6 9 13 27(30) 3 14 13 43(30)
HCG 101U 9 5 4 10 50(28) 2 14 12 43(28)

Oocyte-cumulus complexes were culture 20 hours in plain medium(control; TCM 199+10% fetal calf serum)

or in medium containing HCG.

{a) Degree of cellular expansion was arbitrarily classified as;1) compact cumuli with smooth outline(0}; 2)

compact cumuli with rough outline(+) ;

3) moderately expanded cumuli with viscous matrix(+ +); 4)

fully expanded cumuli with a large gquantity of viscous matrix (+ + +)
(b} D;dictyate oocyte, P-MI; prophase [-metaphase I, PII-M1I ; prophase II-metaphase II
{c}) Percentage of moderatelly and fully expanded cumuli {(+++ plus +4)

* Percentage of oocytes with polar body (PII-MII)

{} ¢ No. of the complexes examined
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Table 2. Effects of HCG on the cumulus expansion and oocyte maturation of mouse cocyte-cumulus com-
plexes isolated from 19 days old mice

Culture {a) Cumulus expansion e) % (b) Oocyte maturation *%

medium 4 o 0 expanded D P-MI PII-MII matured
Control 1 29 0(30)° 8 22 73(30)
HCG 11U 12 6 6 7 58(31) 11 20 65(31)
HCG 51U 26 1 1 93(30) 9 21 70(30)
HCG 101U 28 2 93(30) 10 20 67(30)

(a) Degree of cellular expansion was classified as described in Table 1.

(b} D; dictyate oocyte, P-MI ; prophase [-metaphase I, PII-MII; prophase lll-metaphase II
(c) Percentage of moderately and fully expanded cumuli (+++ plus ++)

* Percentage of oocytes with polar body (PII-MI])

() @ No. of the complexes examined

Table 3. Effects of HCG on the cumulus expansion and cocyte meturation of mouse oocyte-cumulus com-
plexes isolated from 21, 23 and 25 days old mice

Culture {a) Cumulus expansion {e) % (b) Oocyte maturation *%
medium +++ ++ + 0 expanded D P-MI PII-MII matured
Control 1 2 36 3(39) ¢ 6 33 85(39)
21 days HCG 11U 20 10 6 2 79(88) 7 31 82(38)
HCG 510 35 2 100(37) 6 31 84(37)
HCG 101U 36 3 100(39) 6 33 85(39)
Control 1 1 28 3(30) ¢ 5 25 83(30)
23 days HCG 11U 29 1 1 1 94(32) 4 27 87(31)
HCG 51U 30 100(30) 5 25 83(30)
HCG 101U 30 100(30) 6 24 80(30)
Control 1 1 1 2 6(32) ¢ 5 27 84(32)
HCG 11U 29 1 1 1 94(32) 6 2% 81(32)
25 days
HCG 51U 30 100(30) 6 24 80(30)
HCG 101U 30 100(30) 5 25 83(30)

(a) Degree of cellular expansion was classified as described in Table 1.

(b) D;dictyate oocyte, P-MI; prophase I-metaphase I, PII-MII;prophase II-metaphase II
(c) Percentage of moderately and fully expanded cumuli (+++ plus ++)

* Percentage of oocytes with polar body (PII-MII)

() ¢ No. of the complexes examined
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Table 4. Mean numbers of follicles with six or
more layers each mouse age

Mouse age Numbers of follicles with six
(days) or more layers each mouse
ays age (£S.E)
13 (]
15 0
17 9+2.37
19 18%+4.10
21 2+3.41
23 37+2.61

25 31+2.89
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Fig. a. Oocyte-cumulus complexes obtained from
21 days old mouse were incubated in plain medi-
um for 20 hours. Those ococytes are surrounded
by intact cumulus cells (X100).

Fig. b.Oocyte-cumulus complexes obtained from
21 days old mouse were incubated in the medium
containing 10 TU of HCG. The cumulus cells are
moderately expanded (X100).

Fig. c.Oocyte-camulus complexes obtained from
21 days old mouse were incubated in the medium
containing 10 IU of HCG. The cumulus cells are
fully expanded (x100).
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