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Table 1. Induced ovulation in adult rats treated with 20i.u. of HCG
Time of HCG Time of observation from
wrs L No. of ovulated
mjeg;mn Ovulation* HCG inj)ection No. of rats** ova
(h) (h,
78 —66 12 0/20 —
—54 24 1/20 4.0
66 —54 12 0/20 -
—36 30 3/20 2.3 (1~ 4
_54 —36 18 19/20 6.9 (3~13)
—24 30 20/20 5.6 (1~11)
_36 —24 12 3/20 5.8 (2~13)
-12 24 20/20 11.9 (5~16)
o4 —-12 12 9/20 5.4 (3~ 8
— 6 18 20/20 11.6 (6~15)
-9 3 0/20 —_
12 -6 6 0/20 -
-3 9 0/20 —
0 12 20/20 10.5 (6~17)

* The minus symbol indicates the time in hours before an estimated time of ovulation.
The time of ovulation was estimated 8 hours after the beginning of darkness.

** No. of rats with ova/No. of rats used.

Table 2. Follicular development in untreated adult rats

No. of ovulated ova and follicles

Time of* - : : .
cheorvabion No. of Normal follicle of various sizes in average " .

() rats used diameter () Ovulated Sum Atrgtlc Grand
—178 8 46.4 14.6 2.6 1.5 0.7 65.8(4.6) 8.7 T4.5
—66 8 55.1 17.1 33 0.8 0.6 76.9( 4.7 14.2 91.1
—54 8 53.0 16.7 4.0 1.3 0.5 75.5(5.8) 9.6 8.1
—36 8 44.8 13.4 6.8 3.5 0.8 69.3(11.1) 12.0 81.3
—24 8 46.2 11.2 7.1 3.3 2.0 69.8(12.4) 16.0 85.8
—-12 8 50.0 14.2 3.5 4.4 3.2 75.83(11.1) 19.2 945
-9 8 54.9 11.5 4.0 2.5 7.7 80.6(14.2) 27.5 108.1
-6 8 58.2 11.4 1.7 1.8 9.0 82.1(12.5) 18.1 100.2
-3 8 52.1 7.0 3.0 2.4 7.5 72.0(12.9) 20.1  92.1

0 8 48.1 10.3 2.7 1.6 1.8 10.0 74.5(16.1) 18.1  92.6

* See the footnote of Table 1.

** The number in parentheses indicates the sum total of ovulated ova and follicles over 500 in

diameter.
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Table 3. Follicular development in adult rats treated with 20i.u. of HCG
Time of* Time of - No. of ovulated ova and follicles
HCG observation from r:t:f Normal follicle of various
injection . -3 sizes in average diameter (¢) Qvulated Sum** Atretic Grand
(h) Ovul(zla.lgxon injection used 550 400 500 550 600 ova total  follicle total
(h) ~399 ~499 ~549 ~599 ~849
Q —66 12 8 84.6 25.8 4.6 1.6 0.9 117.5(7.1) 23.8 141.3
=7 —54 24 8 488 158 8.0 23 1.7 76.6(12.0) 25.1 101.7
—54 12 8 63.1 24.3 5.3 1.1 0.1 93.9( 6.5) 24.9 118.8
—66 —36 30 8 605 18.6 8.1 5.3 3.6 96.1(17.0) 34.1 130.2
54 —36 18 8 37.4 14.7 6.8 2.3 2.8 5.8 69.8(17.7) 35.1 104.9
- —24 30 8 38.3 14.2 8.9 4.4 5.2 6.1 72.1(19.6) 22.8 94.9
6 —24 12 8 53.0 14.5 5.7 1.9 4.9 0.4 80.4(12.9) 29.4 109.8
-3 —12 24 8 49.7 245 3.9 1.9 3.3 10.4 93.7(19.5) 34.5 128.2
24 —12 12 8 49.3 16.8 8.2 2.8 5.3 3.6 81.0(14.9) 33.8 114.8
. — 6 18 8 55.4 12.7 2.5 1.8 2.2 11.4 86.0(17.9) 384.1 120.1
-9 3 8 48.1 7.7 8.5 4.4 8.2 71.9(16.1) 23.7 95.6
—12 — 6 6 8 40.5 8.0 3.1 2.1 12.0 65.7(17.2) 20.7 86.4
- 8 9 8 425 8.0 1.8 1.5 11.6 67.9(14.9) 18.0 83.4
0 12 8 50,9 13.8 2.0 2.4 3.2 10.5 82.3(18.1) 381.5 113.8

* See footnote of Table 1.
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Fig. 2. No. of ovulated ova and normal follicles of each sizes from untreated (€6—®)
and HCG-treated (0—O) rats at various times before on estimated time of ovulation.

* See the footnote of Table 1.
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(0—O) rats at various times before on estimated ovulation.
* See the footnote of Table 1.
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Fig. 4. Percentage of ovulated ova and follicles of various sizes* in adult rats.

* Size expressed as average diameter.
A: 500~849 ¢ and ovulated ova (a), B: 450~499 p, C: 400~449 ¢, D: 350~399 1, E: 300~

349y, F: 250~299 2, G: atretic follicle.
** The number in the central circle indicates time in hours after HCG injection. H: time of

HCG injection.
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Table 4. Maturation and ovulation of oocytes in untreated adult rats

No. of oocytes in follicles over 500 # in average diameter**

Time of* No. of observed at various stages

observation rats Mature oocytes Ovulated Grand

() used  P-I - ova  total
Tr M-I A-1 T-1 M-IT Unknown Total
—T78 8 4.5 0.3 0.3 4.8
—66 8 4.6 0.1 0.1 4.7
—54 8 5.8 0 5.8
—36 8 11.1 0 11.1
—24 8 12.4 0 12.4
—12 8 11.1 0 11.1
— 9 8 8.1 2.7 3.3 0.1 6.1 14.2
— 6 8 1.8 9.7 0.9 0.1 10.7 12.5
— 3 8 1.6 0.3 0.3 2.0 8.5 0.2 11.38 12.9
0 8 4.2 0.1 1.5 0.3 1.9 10.0 16.1

* See the footnote of Table 1.
#% P_I: prophase I, Tr: transitional stage (including chromatin mass), M-I: metaphase I, A-I:

anaphase I, T-1: telophase I, M-II: metaphase II.

Table 5. Maturation and ovulation of oocytes in adult rats treated with 20i.u. of HCG

Time* . No. of oocytes in follicles over 500 # in average**
lo Tg;l&o%f é’l}:)sr;r' No. diameter observed at various stages
HCG of Ovulated Grand
o Ovils® HOGIn- rais £(>—)1 Mature oocytes N Sum “ova  total
Jection tion  jection Use a . B B > n- otal
(h) (h) (h) Tr M-I AT T-T M-I o (b) (a+b)
_n8 —66 12 8 6.6 0.1 0.4 0.5 7.1 7.1
—54 24 8 12.0 0 12.0 12.0
—_¢6 —b4 12 8 6.2 0.1 0.2 0.3 6.5 6.5
—36 30 8 16.9 0.1 0.1 17.0 17.0
—54 —36 18 8 7.9 0.4 0.4 3.2 4.0 11.9 5.8 17.7
—24 30 8 11.0 2.5 2.5 13.5 6.1 19.6
—36 —24 12 8 4.5 0.9 2.9 3.9 03 8.0 12,5 0.4 12.9
—12 24 8 4.9 0.5 0.6 2.9 0.2 4.2 9.1 10.4 19.5
_o4 —12 12 8 4.1 0.1 1.4 5.4 0.3 7.2 -11.3 3.6 14.9
— 6 18 8 2.0 0.7 0.3 3.1 04 4.5 6.5 11.4 17.9
— 9 3 8 9.9 3.8 2.3 0.1 6.2 16.1 16.1
—12 — 6 6 8 2.5 0.1 13.9 0.1 0.6 14.7 17.2 17.2
— 3 9 8 1.8 0.7 08 4.0 74 07 13.1 149 14.9
0 12 8 5.7 0.2 1.6 0.1 1.9 7.6 10.5 18.1
* See the footnote of Table 1
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. ** See the footnote of Table 4.
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Summary

Follicular development; maturation and ovulation of oocytes were studied in adult female rats
treated with human chorionic gonadotrophin (HCG). A total 360 rats of Wistar-Imamichi strain were
kept under artificial lighting conditions (14 L/10D) and treated with 20i.u. of HCG 12 to 78 hours
before an estimated time of ovulation (—12 to —78h). The time of ovulation was estimated to be
8h after the beginning of darkness on the day of estrus. )

All the rats were killed 12 to 30 h after HCG treatment, except those treated at —12h after the
treatment. At autopsy, the number of ovulated ova was counted, and the ovaries were fixed in
Bouin’s solution and stained with Heidenhain iron hematoxylin. Follicles over 250 # in average
diameter (length plus width/2) were classified into groups at intervals of 50 # in average diameter.
At the same time, oocytes were examined for the stage of maturation division. The results obtained
are as follows. .

1. When rats were treated with 20i.u. of HCG at —66 to —78h, no induced ovulation was
observed. When the treatment was done at —54h, ova were obtained from 50 to 60% of the number
of normal ovulation. After treatment at —24 to —36h or —12h, the normal number of ova was
found 18 to 24h or 12h, respectively, after the treatment.

2. In untreated rats, the average number of follicles over 250 # in average diameter was 74.5
to 108.1 (normal: 65.8 to 82.1; atretic: 8.7 to 27.5). The number of follicles over 500 ¢ in average
diameter per head was about 5 at —54 to —78h and increased to 11 to 14 at —36 or later.

8. As compared with untreated rats, HCG-treated rats had 83.4 to 141.83 (normal: 67.9 to 117.5;
atretic: 18.0 to 35.1) follicles. The number of follicles over 500 in average di_ameter per head
was 12.9 to 19.6 after the treatment, except in those females 12h after the treatment at —66 to
—78h (6.5 to 7.1). :

4. Maturation division of ococytes took place in follicles over 500 ¢ in average diameter in un-
treated rats in the following manner: About half of the oocytes in the transitional stage and
metaphase I at —9h; almost all the oocytes in metaphase I at —6h; most of the oocytes in late
telophase I and metapase II at —3h; ovulation at —0h (an estimated time of ovulation). .

5. In rats treated with 20i.u. of HCG at —54h or later, the various number and stages of
oocytes were observed in follicles over 500 £ in average diameter. The results explain the process
of induced ovulation, as shown in Table 1.

6. From these results, it is suggested that HCG may stimulate maturation division of the
oocytes in the large follicle. HCG had a little effect on follicular development, while it accelerated

follicular atresia.
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