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An endocrinological study of the ovary
following unilateral ovariectomy

and hysterectomy
Toshiaki Akayama

Department of Obstetrics and Gynecology
Wakayama Medical College
(Director : Prof. K. Ichinoe)

A clincoendocrinological study was made on

mature women subjected to unilateral ovariec-
tomy with hysterectomy as to the residual ova-
rian function over ten years after operation.
The results obtained were as follows :

(1) When the ovary was preserved unilate-



10 (10)

rally or bilaterally following hysterectomy, des-
pite a partial disruption of blood supply to the
ovary, the level of serum LH, FSH and urinary
estrogen of those women in repoductive age was
within the range of those of normal controls.

(2) Daily postoperative observations for about
one month showed that 2 to 3 days after operation
an increase in serum LH, and FSH occurred, re-
verting, however, to the preoperative level by
the 5th postoperative day. The first ovulatory
period on BBT which indicates a recovery of
postoperative ovarain function occurred about
29-44 days after operation. Principally, this
period seemed to be depend upon the degree of
surgical intervention, rather than on the number
of residual ovaries.

On long term observation after the first post-
operative ovulation, BBT was confirmed to reveal

FRGPES X O FEHREANCR T ERIIEO NS BFENTE BRERE 22 %1 5

serial biphase as was the case with normal con-
trols. Urinary pregnanediol level in the high
phase of BBT indicates corpus luteum formation.

(3) The question of whether or not ovarian
function decreased following hysterectomy was
studied in 28 to 46-year old 75 women who
had passed from two months to 13 years post-
operatively, based on Kupperman’s index and
frequency of hot flashes development. As a result,
few symptomatic manifestations were found sug-
gesting no decreased function in residual ovary.

The present results strongly suggest that ir-
respective of hysterectomy, women with a pre-
served single ovary might maintain an endo-
crinological condition and keep a reproductive
life span as in normal women with bilateral
ovaries.
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Investigation on the Transport, Cleavage and Implantation of Ova in

the Rabbit with Cu-IUD

HALKRFEEMERR AR EHE (TE : AN HER)
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Investigation on the Transport, Cleavage
and Implantation of Ova in the
Rabbit with Cu-IUD
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Influence on the transport and cleavage of ova

Cu-IUD %8R RIPTF 0 JR& BB M & OFHIZ 2 Tt ARt 22 %1 %

in the rabbit oviduct with copper and plastic-
IUD was investigated under condition inserted
into the lumen near the uterotubal junction.
Nonoperated uteri served as controls.

No alterations on the transport and cleavage
were observed, but in the IUD groups, some
ova that cleavage was depressed or delayed were
observed. The depressive effect on implantation
in the rabbits with copper-IUD was demonstrat-
ed. Difference on implantation was found bet-
ween copper and plastic-IUD group.
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Studies on the cytology of the human
fallopian tubes and its clinical
application

Shinji Yoshizawa

Dept. Obst. Gynec., School of Med., Toho
University.
(Director : Prof. M. Hayashi)

The cytological study of the fallopian tube
was undertaken on the nuclepore filtrate of the
tubal washings. Comparing to the conventional
approches, this filtration method has the advant-
age of fewer cell destruction, enabling one
to recognize the ciliated cells, the non-ciliated
cells and the naked nuclei with a high degree of
accuracy.

As for cyclic changes, the ciliated cells increas-
ed either in size and number at proliferative
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phase but decreased at the secretory phase. No
definitive features were observed on the non-
ciliated cells and naked nuclei.

The positive effect of estrogen on the ciliated
cells and progesterone on the non-ciliated cells
was suggested.

It was very likely to find the clumps of the
epithlial cells stained orangiophilic in the middle
of the concentrated clusters obtained from the
tubes of pelvic endometriosis.
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In chronic salpingitis exfoliated concentrations
of epithelial cells, clumps of *“ indifferent cells,
giant histiocytes and round-shaped enlarged non-
ciliated cells.

The application of this method during lapa-
rotomy may enable us to use clinically by assessing
tubal function securring good number of cells
required for inferring tubal pathology such as in-
flammatory process and proliferative change.
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STUDIES ON SULFONAMIDE-INDUCED ANOMALIES
IN CHICK EMBRYOS (2)

Tzu-Szu YANG
Departments of Obstetrics and Gynecology, and Reproductive Physiology,
Taipei Medical College and Taipei Municipal Jen-Ai Hospital,
Taipei, Taiwan, Republic of China

Abstract: Teratogenic effects of sulfonamides in chick embryos were compared.
The dosages were 1, 20 and 36 or 32 mg respectively. Sulfadimethoxine induced curved
deviated and short upper beak, occasionally the lower beak also bent upward in a
right angle. The feathers were unaffected. The malformation rates and intensi-
ties increased dose-dependently.  The deformity was unique and irrespective of the
injection sites, i.e. intra yolk sac to the central portion, intra yolk sac near to bla-
stoderm, or intra albumen; however, the malformation rates and mortality rates
increased as in the order of intra yolk sac injection to the central portion, intra
albumen, and intra yolk sac near to blastoderm respectively. Alizarin stain of the
skeleton did not show reduction deformity. No gross visceral malformation was found.
The majority of the deformities induced by sulfamoprine, the close structure isomer of
sulfadimethoxine, as well as the specific malformations induced by sulfisomidine and
its isomer sulfamethazine were parrot beak, thick and short legs and poor feather
formation syndrome, the deformity was unique regardless of the sites of injection, the
malformation rates and intensities also showed dose-response relationship. Alizarin
stain of the skeleton showed achondroplasia like malformation, i.e. thickened and
shortened long bones of the wings and legs, especially the tibiotarsus and tarsometa-
tarsus, which also bent medially. However, no reduction in number of the bones or
visceral malformation was found.

Above data show that this method is sharp, dose-dependent, simple, economic and
worthwhile for the primary screening of teratogenicity.

that sulfamoprine, the close structure isomer

Introduction of sulfadime- thoxine, induced malformations

In the previous report', the author de- mostly of parrot beak, thick and short legs

monstrated that sulfadimethoxine induced a
special type of malformation in the chick
embryos, i.e. a curved deviated and short
upper beak by injection of 20 mg of the drug
into the albumen of the egg at the commence-
ment of incubation, this malformation pat-
tern was different from those produced by
other sulfonamides, such as sulfanilamide,
sulfathiazole, sulfaguanidine, sulfisoxazole,
etc®»®»%%  The malformations induced by

those sulfonamides were parrot beak, thick
and short legs and poor feather formation
syndrome. The author also demonstrated

and poor feather formation syndrome, only
quite a few cases were curved deviated and
short upper beak, however sulfisomidine and
its isomer, sulfamethazine induced same
type of malformation, i.e. parrot beak, thick
and short legs and poor feather formation
syndrome.

This supplemental study was to show
further the dose-response relationship of the
teratogenic effects of the sulfa drugs with
different methods of injection and also the
investigation of skeletal and visceral mal-
formations.
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Materials and Methods

Eggs: Artificially fertilized eggs of White
Leghorns of Kiy; line, originally derived
from Kimber Poultry Farm, U.S.A., which
had been maintained as a closed flock were
used. Fertility rate of the eggs was 80-90 %.
The chickens were 12-24 month old, and
had previously been vaccinated against
Newcastle disease at the age of 5 months,
no other medication such as coccidiostat was
given, because sulfadimethoxine could be
used as a coccidiostat.

Sulfonamides: Pure crystals of the fol-
lowing sulfonamides were used, which were
ground as fine powders.

(1) Sulfadimethoxine : 6-sulfanilamido-2,
4-dimethoxypyrimidine, Sulxin®, Omnibon®.

(2) Sulfamoprine : 2-sulfanilamido-4, 6-
dimethoxypyrimidine, Sulmox® (Imperial
Chemical Industries, England).

(3) Sulfisomidine (sulfadimetine): 6-sul-
fanilamido-2,4-dimethylpyrimidine, Domian®.

(4) Sulfamethazine (sulfadimidine): 2-sul-
fanilamido-4, 6-dimethylpyrimidine, Sulpha-
mezathine® (Imperial Chemical Industries,
England).

The chemical structures are shown as
following.

Sulfadimethoxine

HENQSOZ—NH—< %
OCHS

Sulfamoprine

Sulfisomidine (sulfadimetine) CH,

}LN@SOZ—VH< SN

Sulfamethazine (sulfadlmldlne) CH3
H.N @so —NH—< §

Injection : Considering the relative posi-
tions of the blastoderm, the yolk sac and
the albumen, three methods of injection
were used, i.e. intra albumen injection, intra
yolk sac to the central portion, and intra
yolk sac near to blastoderm!.

As shown in Fig. 1, the blastoderm always
tended to orientate at the upper pole of the
yolk sac when the long axis of the egg was

T. 8. YANG (33) 33

(1. (11). (111).
Blastoderm

Fig. 1 Sites of injection®.

(I). Intra yolk sac to the central portion
(designed by Yang)?

(II). Intra yolk sac near to blastoderm
(designed by Chiu)t.e>

(Im). Intra albumen (Tsunoo et al.)®

(IV). Conventional technique of yolk sac
inoculation

situated horizontally, and the yolk sac floated
in the albumen, however, when the long axis
of the egg was put vertically, the blastoderm
was orientated near to the upper pole
because the yolk sac was loosely fixed to
both poles. Therefore the location of the
drug injected, albumen or yolk sac, and the
distances between blastoderm and the drugs
in the yolk sac might influence the absorption
rates in early embryonic life, because the
sticky yolk impeded free diffusion of drug
to the embryo at the early develop-
mental stage, and also the chances of
mechanical trauma to the embryo. The
different absorption rates were proved by
injection of thalidomide in eggs at the
commencement of incubation or early em-
bryonic stage with different methods of
injection, the absorption rates were higher
when thalidomide was injected near to the
blastoderm, lower absorption rates were
obtained by intra yolk sac injection to the
central portion®.

Suspensions of the sulfonamides and talc
were made with distilled water containing
0.59% carboxymethylcellulose, no antibiotic
was added, the suspensions were sterilized
by heat, then allowed to cool to room
temperature. Recrystallization occurred in
sulfisomidine, therefore the suspension was
ground again.

Eggs were injected with single dose of
1, 20 and 36 mg of sulfadimethoxine or sul-
famoprine in 0.1-0.3ml of CMC solution.
The latter dose 36 mg was equivalent on
molar basis to 20mg of sulfanilamide®. In
sulfisomidine and sulfamethazine, 20 and 32
mg were used, the latter dose was also
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equivalent on molar basis to 20 mg of
sulfanilamide®. Eggs for control were

injected with same weight of talc as a
suspension in CMC. 300 intact eggs were
also incubated for control of natural occur-
ring malformations as shown in Table 6.
Rigid aseptic precautions taken,
after the puncture holes of the egg shell
were sealed with paraffin vaseline mixture,
the eggs were incubated at 38°+0.5°C and
75% relative humidity. The eggs were
turned on their sides 4 times a day to avoid
adhesion of the blastoderm to the shell, and
were candled at different The
embryos which died during the incubation
period and the hatched chicks were exam-
ined for the presence of malformations.

were

intervals.

Studies on Sulfonamide-Induced Anomalies in Chick Embryos (2)

Table 1 Teratogenic effects of 1, 10 or 36 mg of sulfadimethoxine in chick embryos

ARIEEHE 22% 1 5

Results

1. Phenotypes of the malformations

By injection of sulfadimethoxine, a specific
malformation was induced, i.e. curved devi-
ated and short upper beak, either to right
or left side, Fig. 2, 3, occasionally the lower
beak may turn upward resulting in a right
angle, Fig. 5. This type of malformation
is different from so called cross beak,
which both the upper and lower beaks are
not curved. This drug induced malformation
was unique, regardless of the different doses
and sites of injection. However, by in-
creasing the doses, higher malformation and
mortality rates were obtained. As shown in
Table 1 and 2, the malformation rates were
0%, 5.2%, 26.1% and 48.1% by injection
of 1, 10, 20 and 36 mg intra albumen res-

in

Volume |
o ‘, ml 0.5% | No. of 1-7 8-14 days 15-21 days | )
Injection | Dose  ~prd iy egs days | | |Specific
sites | ™8 (istilled injected ?tlortal- mortal- ‘ malforma-  sur- malforma- malformation
| water | y ity L tion vived |tion
0 0.5 20 11
Yolk sac L 0 8 . 0
e 36 0.5 20 | 13 1 o 6 |[3A:3 | A3/7
i (42.8%)
Yolk sac 0 0.3 | 20 12 3 |o 5 0
near 36 0.3 20 16 A 0 3 3A:2 A 2/5
blastoderm | mse1 (40.09%)
0 0.3 20 | 3 3 d el | 14 0 0
‘ Ez2 |
Albumen ‘ |
36 0.3 20 | 8 3 2 A5l 9 T AT A 8/12
E:l | (66.79%)
10 0.3 | 100 42 20 3 A2 38 6 A:l A 3/58
Albumen Ezl AEiEH (5.2%)
‘ A+ 5/58
ol sao 0 0.5 ‘ 20 | 12 1 o 7 0
center 1 0.5 | 20 | 12 2 |[LAx:1] 4 |0 A+ 1/6
Yolk sac 0 0.3 | 20 | 12 1 o 7 o 0
near ‘
blastoderm | 1 03 | 20 | 13 2 |0 | 5 |o 0
‘ l
0.3 | 20| 12 | |
Albumen \ ‘ [ i 0 8 0 0
il 0.3 ‘ 20 | 12 | 0 0 8 0 0
1} |

The drug was injected as a suspension in 0.5 9% CMC solution in distilled water, control
groups were injected with CMC solution.
A:
A=+ :mild A type malformation.
simple brachygnathia superior.
eye defect.

b
E#

curved deviated and short upper beak.
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Table 2 Teratogenic effects of 20 or 36 mg of sulfadimethoxine in chick embryos

| No. of | 177 8-14 days \ 1521 days | Total Specific
Injected Injection | e .s days | 1 malforma-| malforma-
materials | sites o8 mortal- ‘mortal malforma-| sur- malforma-| tion tion
‘mjected ity ‘ ity tion ‘ vived ]tion rates AorB
S, T | | [
Sulfadime- 13 20
« yolk sac 72 . . 19 . 33/128 A 29/128
;}éor);lgne center “lo (36%) o ﬁ: Li = % 1§ (25.8%) (22.7%)
| - ‘ |
3 2
Talc 20mg l 100 (32%) ‘ 9 \0 . 53 k 0 i (Oé% (063/5)
Sulfadime- | yolk sac | 9 | 1 \ A 18/53
thoxine | near | 100 |47 37 |A:8 16 R vn | SR | o
20 | (47%) : . (37.8%) | 1/53
20 mg blastoderm \ E =1 } B: 1l | ‘ (1.9%)
il | i Y
| 53 , a 2/45 0/45
Talc 20mg 1 100 (539%) 22 |0 23 bE i (4.49%) ( 09%)
et s ‘ | - - .
| : 42 A 53/203
Sulfadime- | 29 \
: 197 b . A 40 64/203 (26.1%)
E%O;me : albumen 400 (49.3%) 158 %:13 L.;2] 45 E B - (31.5%) | B 1/203
& | ' B ( 0.5%)
Talc 20m " 150 |24 2 |’k s 5 | B2 | 12/66 0/66
se (56.0%) LL .1 c i1 | (18.2%) (0%)
| | |
Sulfadime- T 9
- 43 ) o . 16/27 A 13/27
g}éorf‘:gne " 70 (61.4%) 16 % ? h:1] 11 jg éf ‘ (59.3%) (48.19%
35 1 4 1/15 0/15
Talc 36mg " 50 {<70%) 10 E:1l 5 | 0 (6.7%) (0%)

The drug was injected as a suspension in 0.1 or 0.2ml of 0.5% CMC solution in distilled
water, control groups were injected with same weight of talc in same volume of CMC

solution.
A : curved deviated and short upper beak.
B
b : simple brachygnathia superior.
c : acrania.
E : eye defect.
h : heart anomaly, herniation.
LL: sympodia.

pectively, also the intensities of the mal-
formation were severer when the doses were
increased, Fig. 2, 3. As shown in Table 2,
the malformation rates by injection of 20mg
of sulfadimethoxine were 22.7 %, 33.9 % and
26.1% with injection sites of intra yolk sac to
the central portion, intra yolk sac near to
blastoderm, and intra albumen respectively,
the early mortality rates were 36%, 47%
and 49.39% respectively, at the sametime
the malformation rates and mortality rates
in the control groups using talc suspension
also almost paralelled to the drug injected

parrot beak, thick and short legs and poor feather formation syndrome.

groups, however, the malformations were
not specific, such as anophthalmus, micro-
phthalmus, simple brachygnathia superior,

Fig. 10 or acrania, Fig. 10, etc.

As shown in Table 3, the majority of
the malformations induced by sulfamoprine,
the isomer of sulfadimethoxine, was parrot
beak, thick and short legs and poor feather
formation syndrome resembling achondro-
plasia, Fig. 6, 7, only quite a few showed
curved deviated and short upper beak. As
shown in Table 4 and 5, the malformations
induced by sulfisomidine, Fig. 8, and its
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Table 3 Teratogenic effects of 20 mg of sulfamoprine in chick embryos
ijection I\L?g.gsf L7 days L ‘ . g(;.tlefli)rmation;rSnEe)lT;:(;ilrcnation
Sites injected mortality mortality ?alforma- l survived ‘ malforma- rates iB or A
‘il tion | tion | -
' 11 13 :
Yolk sac ‘ 47 B3 . B:s 24/53 | B 9/53
center 100 | (47%) 22 B% Z %5 g (45.3%) ‘ (19.09%)
| ; FL 2
| 104 18 /9 E Ga-0%)
‘ ‘ ; , 28/96 24.0%
Albumen| 200 ‘ (52.0%) 83 ‘ E :éﬁ 2 g 29.29) | A '3/96
- .t | A it
The drug was injected as a suspension in 0.1ml of 0.5% CMC solution.
A : curved deviated and short upper beak.
B : parrot beak, thick and short legs and poor feather formation syndrome.
B+ : mild B type malformation.
L : short legs.
F : poor feather formation.
E : eye defect.
Table 4 Teratogemc effect of 20 or 32 mg of sulfisomidine in chick embryos
| — e
Diess | I“Ject"m‘ o {17 days| 814 dars ki ‘gifﬁrma TR
i SIS | injected mortallty} mortality ixilglllforma- survived | irllg.lllformd tlon rates | tion
f 2
56 | ‘ . 18 20/44 B 19/44
20 mg ‘;albumen 100 (56% } 12 ‘ g % 32 B:18 (45.59%) (43.29)
| | | i' R
5 45 i 2 ‘ 21/35 B 17/35
2) .
32 mg |albumen 80 (56.39%) i 8 L:2 27 J g 1; (60.09%) (48.6%)
I
The drug was injected as a suspension in 0.1 or 0.2ml of 0.5 % CMC solution.
B : parrot beak, thick and short legs and poor feather formation syndrome.
E : eye defect.
L : short legs.
Table 5 Teratogenic effects of 20 or 32 mg of sulfamethazine in chick embryos
=g y — . - - : mer e
Intect] No. of 1-7 d 8-14 days 15-21 days Total Specific
Doses | _Jection | g0 ey | ] 3 | malforma- malforma-
sites [ ettt mortality mortal- | malforma- sur malforma tion rates | tion
| ‘ 1jecte | ity tion | vived |tion |
32 } yolk sac } 20 i 11 6 4B - { 3 %3 1 5/9 3/9
SZME | Center - | (55%) g ‘ : (55.6%) (33.3%)
[ [ T ‘ = | ‘ i
| 1 8 I 14 ’
| 52 | ) X | 22/48 | B 20/48
g | i } W e | B RIS T BM sk | LR
; \ w ‘ | 13 5 ‘
i 44 | B:9 | B 5 18/’37 ‘ B
32 mg } albumen ‘ 80 (55%) 28 ‘ E:2 | 9 (48.6%) | °/>
L:2 | {

The drug was injected as a suspension in 0.1 or 0.2ml of 0.5 %
parrot beak, thick and short legs and poor feather formation syndrome.
eye defect.
short legs.

B:
E:
L 2

| )

9% CMC solution.
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Table 6 Spontaneous malformations in the untreated eggs

No. of 1-7 days 8-14 days

15-21 days

| Total ‘ Corrected
= malformationl malformation

€g8s mortality ‘ mortality malformation | mortality { malformation | rates | rates for Aor B
59 ? | . o/241 | 0/241
0| Taery | # | O o t ? 5 ' (0.83%) ©0%)

*  anophthalmus, agnathia superior and acrania.

**  cyclopia and double beak.

isomer sulfamethazine, Fig. 9, were of the
same type, i.e. parrot beak, thick and short
legs and poor feather formation syndrome.
2. Skeletal anomalies

Alizarin red-S stain of the skeleton in 10
typical specimens of sulfadimethoxine-induced
malformation revealed no reduction in num-
ber of the bones, Fig. 4. However, skeletal
stain in the malformations induced by
sulfamoprine, sulfisomidine and sulfametha-
zine revealed thickened and shortened long
bones of the legs and wings, especially the
tibiotarsus and tarsometatarsus, which also
bent medially, however no reduction in
number of the bones was found.
3. Visceral malformation

No gross visceral malformation was found
in the sulfonamides-induced malformations.

Discussion

Chick embryos were choosen for the study
of teratogenic action of sulfonamides in the
present experiment, because there were
several investigations already been esta-
blished?:%%%  certain type of malformation
had been induced by various sulfonamides,
which might serve as a parameter for the
comparison of teratogenic action of the sulfa
drugs with different but related chemical
structures in this study.

Furthermore, basic embryological know-
ledge about this species is available and
because its developmental stages and the
doses can be easily controlled, besides chick
embryo is not protected by the maternal
environment, thus the drugs given do not
mediate through maternal influence or
metabolism, thus the abnormalities induced
can be attributed to the direct action of the
drugs to the fetus. This is particularly
important as in the study of structure-
activity relationship of the drugs, this ad-

vantage can not be achieved in mammals
such as rat or mouse.

In the present study, a special type of
malformation was induced in chick embryos
by sulfadimethoxine, i.e. curved deviated
and short upper beak, this was different from
so called cross beak due to other factors, for
instance maybe a rare natural occurring
anomaly, also the sulfadimethoxine-induced
malformation was different from the pre-
viously reported malformations by other sul-
fonamides, i.e. parrot beak, thick and short
legs and poor feather formation syndrome.

It was demonstrated by Paget and Thorpe
that sulfamoprine induced deviation of the
midline suture of the skull and malocclusion
of the incisor teeth and brachygnathia in
the offsprings of mouse and rat”, however
sulfamethazine in similar experiments re-
vealed no effect on the same animals”.
Furthermore, rabbit was not susceptible to
sulfamoprine”. Nevertheless, in the present
experiment, both sulfamoprine and sulfa-
methazine induced specific type of malforma-
tion, therefore by considering the susceptibility
of chick embryos to the sulfadrugs as in the
present experiment, it would be considered
as a sharp, simple and economic method of
screening test for drug safety and as a tool
for investigation in the comparison of dif-
ferent teratogenic effects of chemicals with
related structures. The additional use of
this method for the primary screening would
be invaluable. Further studies are expected
to explore the equal relation with other series
of the compounds and mammalian species.
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Studies on Sulfonamide-Induced Anomalies in Chick Embryos (2)
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IR LS, UREEANIREEIR S, XIXUIENT » 5.
Sulfadimethoxine (SMX) (X4 H OE L+ = L7-.
FTabb B BIE LAY FH L TEL R RER L
DEAELL. LELETLLBIELIE LS IcHYBEAL A
D, PRIZEBEB RO, HERERL 2 OBRE
O LT L. AIREN O 50 5350
BThol. 17 L ABORAEREFECRITIFE L
B, SPEN, SIENOREL ICERTs 2 LickoT
Wil 7UV¥Y VEREIEOTYH, BEEBIE, B3
BB X CHEBRALRRL, HNEHFEL RO,
SMX HPEfR sulfamoprine IZ X 3% EDORESTHB IO
sulfisomidine & #®EM:(4 sulfamethazine 12 & %47
A v a, KSEWHEPIERBELEOEFERTH
D, ZOFFR DRIITESALIC b &M CH
Y, HEKEHHBFRE R L. TV CBRAICLS
LHETERAEZD X 9 B bid v, BREIXELIEE
L, FRCRERE L BRPEFRELAE LTV F
W0, NiEAE L Roh o7,
bR g c AR RFI L, FH, BHEEOK
TEBODINWEEROT, #HEO—KkR 7 - =
Tz bR BFHENEZ R L TV 3.
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Fig. 2 Curved deviated and short upper Fig. 3 Same beak malformation was in-
beak in chick embryos induced by injection duced by injection of 20 mg of sulfadime-
of 36mg of sulfadimethoxine into the thoxine into yolk sac at the center, yolk
albumen. sac near to blastoderm and albumen respe-

ctively, from left to right.

Fig. 4 Alizarin red-S stain of the skeleton Fig. 5 Occasionally in sulfadimethoxine-
in sulfadimethoxine-induced malformation induced malformation, the lower beak also
on right, normal control on left. bent upward.

Control

Fig. 6 Parrot beak, thick and short legs Fig. 7 Same malformation as Fig. 6 in-
and poor feather formation syndrome in- duced by injection of 20 mg of sulfamoprine
duced by injection of 20 mg of sulfamoprine into yolk sac at the center.

into the albumen on left; control on right.
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Fig. 8 Parrot beak, thick and short legs Fig. 9 Parrot beak, thick and short legs
and poor feather formation syndrome in- and poor feather formation syndrome in-
duced by injection of 32 mg of sulfisomidine duced by injection of 32 mg of sulfametha-
into albumen. Control on right. zine into albumen on left, control on

right.

Fig. 10 Non specific malformations observed in control groups, on left, anophthal-
mus and simple brachygnathia superior; on right, acrania.
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Steroid Hormone Formation in Bovine

Ovarian Follicles in Vitro
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% PO in vitro ICRIF BMAT B A FAEARBIEL ZhickiETE MiBHE=F F ey (hCG)
DEBERRHT S0, ¥ VI X VI L72IiED I A % acetate-#C F i testosterone-“C oy
L LT incubation 47\, 9FDAT v A K~ UC DL Y ZHERE L.

Testosterone-4C L V) estrogen ~ODEEHLIIHR T 0.49%, hCG #FM*ER T0.37% T, testosterone M
FEFix hCG 1T & Y K130% DD Z w7

Acetate-UC FHE L L= A 0 1AL R T 1 A KX 4-androstenedione & testosterone T, ZD2
STLKDSSUTL Z i, £V TiEd 573 estrogen DEA LB bl acetate-#C XY £ AT
B A F~d ¥C QWD it hCG AN X D KI50% DM &R o, FHBIC I 7SR sk i< PISE
SADBER LTV LD, BLEORREY VHSIaD AT v A FAEGRBRERRLILDLE
2bhd.

= (hCG) DAT A FAEARICKETHELRML, §

" F BEAMRAERZOTRET2.
WEDOMEAT v A FAEARBIIE £ in vitro IZRWT
acetate-4C P LFEAIND AT v A BD Sz —2inb

K7 E, Savard HPOWMELIX HIL2ODE AT 1z

ERAHEB I UHE
(LS FE L B ORI A L & v

ST BB, D1l progestin DAD FEAENRH DL
nNoyUEELLOCET A S THY, hioloiFt
READ O Z L < estrogen B EDEIGICHIHAT R
A FEEEHZDEZATTHD., —HIMOMHRAT v A F
SRR HSEE 2 [FEEIC acetate-#C 2 BHD & D TAHANBIR
5L, b MCELTIE Ryan® RUEMS i X DAk
B & FIRIIA TR B AR/ Z — Vb B Z EhH
ExhTng, LALYVIIRIC W TR ZhETHS
BERSELR TR,

LEBAT T VI AT v A ¥ AR KO

in vitro Iz 21+ % human chorionic gonadotropin

BB W BRI T RO RO RL T, R
ICHEELTH D Ak, BEL LTHW sodium
acetate-1-14C (61.8 mCi/mmole) M TF testosterone-
4-14C (58.8mCi/mmole), EURMHERICHW - H T
s n7zAT v A P23 T New England Nuclear
Corporation, Boston, Mass. X VJEAL, testostero-
ne-4C XEH 7 v = h ¥ 5 7 4 —, SH-steroids |3{%/E
s b5 7 40—l THIELL T BER L7

Human chorionic gonadotropin (hCG) % Ayerst
Laboratories, New York N.Y. X V{5213 7.

2. Acetylation and Saponification
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# 1 Sources of materials and substrates used

Tissue weight employed

Experiment  Incubation

Number of
Substrates . (mg)
b b d
number number ovaries use Control heG
testosterone-4-14C
I 1 2.0.Ci 5 268.7 276.6
acetate-1-14C
i 4 100Ci 36 2173.0 1938.6
# 2 A7uA FolL¥s LK
Steroids Trival names Abbreviations
3p-hydroxypregn-5-en-20-one pregnenolone Preg.
3B, 17a-dihydroxypregn-5-en-20-one 17-hydroxypregnenolone 17HOPreg.
pregn-4-ene-3,20-dione progesterone Prog.
17a-hydroxypregn-4-ene-3,20-dione 17-hydroxyprogesterone 17HOProg.
35-hydroxyandrost-5-en-17-one dehydroepiandrosterone DHA
androst-4-ene-3,17-dione androstenedione And.
17p-hydroxyandrost-4-en-3-one testosterone Test.
3-hydroxyestra-1,3,5(10) -trien-17-one estrone E-1
estra-1,3,5(10)-triene-3,178-diol estradiol-175 E-2

T2 F AL L= > 7 A20.5ml oY P b
0.5ml OEEAKEEE % Nz, I CI8M RIS S+ TFF
D7

Testosterone acetate ¢ saponification (LB L7
P TNACE0% = F J —NIT 5 % DEIGICHEY — & %
BUAH 20ml 2z, EHT I 24R MR I TRIGE
L#ie.

3. JROMHEA v Fa—var (K1)

HIEY & X OSBRI B & D ok Ui A E R A
ARHIZ TER 5 ~30mm OIIfEZHHH L. 5 ~13HD
IBYE X 0 7Dl 2 4R 1 E AR I EIBR L
7eth, BOEBMEVILTI v ARERL, BEREC2S
LT, —Khi& control &L, fhio—7Aix hCG #in
Z T incubation #{T7-27z. iAIL7= hCG D&t Ri-
ce et al.” DIMEICHEL, b PHEDRAT w1 FESK
ERLHERELD D EShTWAR, T74b 5 medium
1ml (2 100 HEEHAL (TU) &MLz, A oF 2y
— =3 rOFkEix Mason et al.®? OFE LEET, 4ml
? Krebs-Ringer HEREEEME (pH 7.4) iciBE L L
T2pCi D testosterone-4-4C X% 100xCi @ sodium
acetate-1-4C %Nz, 95%0:z+ 5 %CO: DA TFiz 37
°C, 3§ incubation #1707z, FW=3E, Jp
OfES, MBOERZLEFFRLICHRTEY ©H5, KT
#%ix —20°C ©7 ) —F— 2 THHE L TRIEEEILEE L
O, MERITT2ETEDE FRF LI

4. A7 wmA Fofil, 58, FE (K1, #2)

AT v A KO HIE progestogen, androgen, estro-

gen [Zh7zd 9D A7 v A K& HEEL LT reverse
dilution technique® |2 T{F2o7-. AL Li=AT u A
RO EHFRTR 2 IR L@ ) Th 5. HiEoE
AT Tic |G LY OTHKET 223, carrier & LT
100pg DFEAT A FEEEMEMIC 0.14Ci @ 3H-
steroids #Ml1x 727 homogenize L, K1 IZR/+I&
SEMEICT IO AT v A FE45HEMIL L7z

SEEL72 4% A7 v A F % methanol-water, hexane-
acetone, hexane-ethyl acetate 72 X IR % v T
WHBEHEMR—E & 2 5 E THAEMER VIR L, Kb
HHNCHE CThBHI L& FE L. £ testosterone
DML EM: 1T saponification B D HAHE
ER—ER DI LICEOTE bICHER Lz,

5. BUFREOMIE

B FEDPE IR Packad Tri-Carb liquid scintilla-
tion counter, Model 3375 |z T duplicate TfF-2o7-.
BIERRIZ #C 122V TiX44.5%, 3H Ic-oW\Tixd3.5
% THDl. WEMRIE dpm ICHBRLTEEL, 27
B A FICHR Y A 7 iR BRI BN R 2 i 1E U CHsk 1
g4 Yo dpm 2 THEDb L.

KEiER

L. 3 L2 IR o Mgk T R,

FERICTHL U 72 IPI DARRREFT I A T O Z & Th
5. N, SAFEHINIE A HRE L, R o BRI
i & VERRRR 38w bz, FeERIREE i L R L
ZLFTWER, BEIELTRR»rok. —FHER
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PROCEDURE FOR ANALYSIS OF STEROIDS
Ether extraction

Partition
Water

Benzene )
counter current distribution (C.CD)

with stripping
90%aqueous methanol

€.C.D without stripping
Toluene(T)

1N sodium hydroxide
Re-extraction with toluene

Ligroin(L)

Neutral steroids
PC
Ligroin(L)/PG 17hrs

Phenolic steroids
Paper chromatography (PC)
T/propylene glycol (PG) 16hrs

Run off Preg DHA Test
And 20HOProg 17HOProg
17HOPreg
PC
T/PG
Bhrs
Test 17HOPreg
17HOProg
! PC
Acetylation and thin layer chromatography PG

Benzene : ethylacetate 3:1

T L

Prog And PregDHA  20HO 17HO Test 17HO
Prog Prog Preg

16hrs

1 27 =d FO5HYE

% 3 Conversion of testosterone-4-4C into radioactive estrone and estradiol-174 by bovine
follicle minces in vitro and the effect of human chorionic gonadotropin.?

(43) 43

Incorporation of acetate-14C

Compounds Control hCG

dpm/g tissue dpm/g tissue percent of control
Estrone 41,200 27,900 67.8
Estradiol 26,400 19,600 74.3
Total estrogen® 67,600 47,500 70.3

a: Bovine follicle minces were incubated with 2.0xCi of testosterone-4-4C in 4.0 ml of
Krebs-Ringer bicarbonate buffer, pH 7.4, for 3 hours at 37°C under 95% O:2+5% COsq,
b: Combined accumulation of radioactivity into estrone and estradiol-175.

Acetate-*C I VD A7 wuA KEEK NZ—

MR B3 25 ME LTI D, mitotic figure B A(LEIE 3.

b bhidote, b bARERIC AV I EEBk
RSB EZE L TW e,

2. Testosterone-#C X U estrogen ~D#s# (£ 3)

= »%ERIT precursor & LT testosterone-4C »H
v, EBRICER LSS ELEEERE LTS I E
PR 5 BT ok, R3IWWTFTIEL, HEET
130.49% », hCG WIEETIX0.37% D Test 75 E-1
BIOE-2 ~DIEHEY bz, estrogen DN
13 GHBRE T 12611 ypmoles, hCG I T1E430,#moles
“#ot-. Oakey and Stich? oOBWEIZ L NIERI—DE
BRgefh Fio B TR B 5 Test. 225 E-1,E-2
~OIEHE G 1 g XY 197ppmoles 7> 5 871ppmoles
<H D, RO TRERICAV IR ELEES
FHBELTWSZ L BFERHRIcEWVWR X 5.

(&4, ®2)

Acetate-4C % substrate & L7z3A OERBHERIEIER
4, M2iTR LY TH 5.

And. B X 8 Test. ® 2 0o FEEA AT v A KT,
DHA, 17HOProg. MELN Zhickix, Prog., 17HO-
Preg., E-l, E2 ~0 ¥k D ZxizPi<, B hCG &
MmEEE L L 1%L TFThor. And., Test. ~D HC D
LY Z o4& EHE EICHHRAT 84.3%, hCG iHnplT
86.6%ICbELTNS,

% 7ot BB I B\ Tid 17HOPreg. & DHA ~D L
Y Zmofak Prog. & 17THOProg. ~? & ) THDFAH
IZIEF LEER L.

4. In vitro 2T % hCG DZHRE

F4zabhadZ L in vitro & hCG ML
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# 4 Radioactive steroids formed from acetate-1#C by follicle minces in vitro
and the effect of human chroionic gonadotropin.?
Incorporation of acetate-14C
Compounds Control hCG
dpm/g tissue dpm/g tissue percent of control

Prog. 2,000 1,930 97
17HOPreg. 1,400 1,740 124
17HOProg. 13,400 10,600 80
DHA 14,500 24,600 170
And. 113,000 173,000 154
Test. 59,800 94,500 158
E-1 637 1,300 204
E-2 439 1,010 230
Total 205,000 309,000 151

a: Bovine follicle minces were incubated with 1004Ci of acetate-1-4C in 4.0 ml of Krebs-
Ringer bicarbonate buffer, pH 7.4, for 3 hours at 37°C under 95% Oz+5% COs. Four

incubations were collected.

180k 103
Mconirol

hcG
100|

80

60

dpm per g tissue

40

20

(P o - | | |
Preg 17HO Prog 17HO DHA An
Preg Prog

[ 2 Acetate-1-1*C incorporation into steroids
by bovine follicles, effect of hCG-in vitro

BE ORELY AT IR DHI50%IT { DI &R Lz,
L2 L hCG Fhc X 2ZHiZ AT v A Fiz Lo TER
e B, androgen 38 X U estrogen (3B I+ 3
2%, 17THOProg. & %W & Prog. ~® & b Z Zo i
B b Aahofz. F£717HOPreg. » DHA ~p kb
ZHDEFIE hCG HhNC X Y 66% DHIIN &8 7273,
17HOProg. & Prog. ~® & U Z ZEOFILHR & A%
THoie. £z hCG iz X v Test. 235 estrogen
~DEEHEAHIB0%ED L2 Z L3k H 5 HETH S
(F#3).

£

U UHEOMEAT v A FAEARICE % 84T E
%13 Savard and Telegdy® &Iz L > THLMNIC X
HTEY, vIHEETFELHMZ % A 7T, acetate-14C

MNOELEENDH AT v A KiZ Prog., 205-hydroxy-4-pre-
gnen-3-one DA THD., —HUV VIO AT oA R
A AREAEICBE T A MRAE B E BRI oV T O
{, AR Oakey and Stich® #3 testosterone 7% HE
ELTHEREERF LBEIZL £ 5.

SEOBFHNC X W 7 VIR T acetate-14C 22 5
PEAE SN D AT v A Fix progestogen, androgen, est-
rogen EEHHZUEICESY, FHIZKL Cis A7 A
FEviels Cio A70A KR ETHLHZ LN HEL
7o, TOZ L IXPEYIERIC S 5 K RIS —E I an-
drogen fBEALO AT v A N AERKBEEEZL>TWS &
W) bR b ORFIEY L GbeEZ 5 L FREN.
Uiz BWTEAE S 115 androgen 73Mif & 7> D AEFH AT
MEHZAETL00, bV FEALZPRAHTTH S
PR ATEIAH T VS BORFEE T ZMETDH
%95,

b MO AT v A FAERKRBERES acetate-4C
LEATuA FADEY ZHPEHIGEDEHEMESE R
Fu A NEg#iilaic st E-1, E2 Tho», M
4995812 53\ Tt And., DHA, 17HOProg. T3 59 L
I TS,

ZDXIBREENPLHZTIPLD AT v A FAEGHERE
B IR TH SR L B v, I L R Rk
MR CTES Lo LS D, AEFICH VIR
MafifkiEaE e L CHAgIIROBEE L TRY, AT rA
FAGRR A2 —> b PRSI X <EEF 5 L0 T
ot ZOZLhbEZTAEORFICI>TELR
TeAT v REGKRAZ =37 VHEIIROMEA T v
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A FHEARMEERR L2 b0 EEZ LR D,

RIz in vitro Zfiz 7z hCG DA T v A FAEGHHE
BT 2RI OV TEE L THI,

LEOEBICIVT, in vitro {2 hCG # ifRMML 7z
B4 acetate-C LV 9D AT uA F~ORRHLY AT
13 1.5 M L7 DIicx L, testosterone-#C X D
estrogen ~DIEIRITH 30 % DR H W -, WFIE—
HHET55RL RO 5 Test. 25 E-1, E2 ~0D
O W hCG DFMIC X > T Test. BMICES
pathway AMEE S 7R, Test. @ endogenous pool
OB Y, 7-HIicHEE L LT testosterone-
1C 2% dilute SN DHTEHRVREE X b IV 5.
Oakey and Stich® L[FEEEO T VIO A ¥ F 2 ~— ¥
2 VERIZE\WT ovine FSH # in vitro iZiIL 7z
¥4, testosterone-UC 7 HIEMELE SN S radioacti-
ve estrogen WP T HZ L EREL TV S,

F 725 EIOFEBRICH W T hCG oz X - T 17HO-
Preg. + DHA ~@ HC D& ) ZAHFHEM L 72 73,
Prog., 17HOProg. ~D L ) ZHIIEL L e b2z,

Xy BfEAT A FHlicRIT 5 hCG iTxt+ 2K
RoFEE, S I EHERT 5 2 BT eb b HE
IR & R O ERTEEOZEIC LD L0 LE
z2bh, SHINL 2HBEDOAT af NERRKRIZBIT S
HRAETORBNIPEEND L ZATH D,

T EH

v VIO AT v A K AAABERE % testosterone-
4C Y 1 estrogen ~QEZHA, acetate-UC LD F£AT
v A Fad #C DR Y AARB I TZIICHT % in vitro
2T 5 hCG DR OHE» bHET Lz, & OfEH ace-
tate-4C P HLEE SN D FEAT v A FiE 4-androste-
nedione, testosterone M 2->T&h Y, F7z in vitro (T
Wi L7z hCG 1% acetateC X Y £ AT v A K~ D
uC oL Y =A%k BN 3575, testosterone-#C A 5
estrone, estradiol-178 ~OEEHIZFY T 5 2 L 3HHA
L7,

x B
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Steroid hormone formation in bovine
ovarian follicles in wvitro

Takahide Mori, Akira Suzuki, Yasuhiko Fujita
and Toshio Nishimura

Department of Obstetrics and Gynecology,
Kyoto University School of Medicine,
Sakyo-ku, Kyoto 606, Japan

Histophysiological implication of the follicular
compartment of the bovine ovary in steroid hor-
mone formation and the effect of human chorio-
nic gonadotropin (hCG) in wvitro on follicular
steroidogenesis have been investigated.

Follicles of 5-30 mm in diameter were mechani-
cally isolated from non-gravid bovine ovaries
and minced, then the minces of follicular tissues
were incubated with radioactive testosterone or
acetate in Krebs-Ringer bicarbonate buffer for 3
hours at 37°C in the presence and absence of
hCG. Incorporations of radioactivity into pre-
gnenolone, progesterone, 17-hydroxypregnenolone,
17-hydroxyprogesterone, dehydroepiandrosterone,
4-androstenedione, testosterone, estrone and estra-
diol-178 were assesed by reverse isotope dilution
technique with recrystallization to constant spe-
cific activity.
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Incubation with testosterone-4-4C yielded
significant amounts of estrone and estradiol-173;
hCG decreased the conversion approximately by
30%. The major steroidal products formed from
acetate-¥C were 4-androstenedione and testo
sterone with lesser amounts of dehydroepiandro
sterone and 17-hydroxyprogesterone. The com-
bined incorporation into androstenedione and
testosterone consisted of approximately 85% of
overall incorporation. In addition, small am-
ounts of progesterone, 17-hydroxypregnenolone,
estrone and estradiol-178 were formed. HCG

VIO A T v A FAEASKRBRE

BRIES 22 %1 5

added in wvitro increassed the overall incorpora-
tion of radioactive acetate into steroids approxi-
mately by 50%, although the increases was not
uniform in the individual steroids under the
experimental condition. Histology of the dis-
sected follicle specimen was characterized by
dominant theca cells undergoing luteinization
with small amounts of granulosa cells, which
showed neither proliferation nor luteinization.

The results obtained would appear to represent
steroidogenic pattern of non-stimulated or at-
retic follicles of bovine ovaries.
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Clinical Evaluation of Penile Thermography

in Differential Diagnosis of Impotence

WA R EEHBRBRERE (E BRI EIR)

= B i

Z % B B #EWEB=Z

Yoshikazu KOSHIDO Minoru TAKARA Jisaburo SAKATOKU

Department of Urology, Yamaguchi University School of Medicine
(Director : Prof. J. Sakatoku)

A VRT v AQRE DA D O b OPOFBR2ENIZ EENCIE#ETHY, KLY
Z DDA DRERBEIEYR RA DN TH. BH 5D radioisotope penogram HfifEdH 5 HikTixdbh

%% RI ZHEL2ThiERbRw,

FE OISR OMPIEMC b < BERERO LHICERL, BESF—VEENBRELTEL 2B
BARE—E LTEBT Y-S 774 —2FHLTHBERZTY, SORABHAB BLIO 7OV
ek 3B ERE L, ETEEBFIHIcovwTHRiFZNEzLz 5, ZEHARBRELREZR LD, %

A VRTFVADIFUZ DT —E ST 7 4 —%FT\,

oJE,

ZOERIBER b T IWFEEOBIERICEN TS

REGFEERMETH Y, FERBUERASZ (BEICEREF AR, EBRELERSTE, »oR{EN

AR THZE2ELD, BOTEAENEVLEL S,

2

PERWRBERER I BT, NEEH 2 2 BE 30
FERRORR L LTHLARN B, AV RTF VA%
FrrEFTL I ThISEcsh3ERTH2:, L
PLARBLERHAEOKRELWIThS4 R, EdicE
BEERRVCECERSWBE L Thoef v RT Vv RIiCH
THRBEPEERL TRz LIZANORETHS.

AVET VY ARABCRBE, EARRESCRSh
TW5H, ZOEHRICOVTETF L, [k i,
B, HREROESRO VTR 1 OB ERIT B 2E L
{EARRGRED] ZAVRTVALERLTHY, =
hE—RIZHCLR TS, XAV ETV AOHFED
Ultzmann(1885) 2 D A5 ANFERE (Impotentia generandi)
RO ARRERE (Impotentia coeundi) iz KRIL, #%
FHEiz 1) #WEMAHERE (Organische Impotenz), ¥
HAEERE (Absolute Impotenz), 2) ¥ EARERE (Ps-

i

ychische Impotenz), HEHIAEERE (Relative Impo-
tenz), 3) WEMETMHEARELE (Impotenz durch reiz-
bare Schwiche), 4) FREMEAREERE (Paralytische Fo-
rm der Imp.) S LI-DZEEL LTE&LROHRE
PHREENR T3, BETIRENCERENA Y RTV
AR OB A v RT YV A CRBIShTw 32D, v
ATV AOPL EOSFIIMEHE TH 525, REREHEN 2
L D HERERT 2 b D E BN 2 SR FEERICIIAE D TH
#TH5.
AVETVAOEINICEE LTI, M2, iR, AL
W3R, BRERR EOREIHVETH S0, FE2
BBz 2V Th ZhE T4 OFEPRSR L TR,
PHEAHED R R b R BRE BT 5 KXY
[EREPNIER#RL Z P E L 7Y, Rowan and Howley
(1965) ® 13 EAE & EMAN & BRI I\ TR R 2 BRI
WM Emci 2B oRREREZ b TENERAART
w5, XPEMERE 0 b0OEEMS 5 L LTRERE
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ks (Cavernosography) 7% May and Hirtl®,
Molnar and Hajés?, Fetter et al.,#> Edling and
Leander® &z X V&R 5N T35, Britt et al.1o
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PEEETER 27T %5, bTHrTHEELERD EF-
ERONE (F) &Lz EHRAILBRV-IIHE 25
HOHEEFAELCLOREEE () &Lk

K

st A

Fig. 1-a 24 IEH BT (MR RHE)

A VvRFLVADBHIIBIB Y —F S5 74 —DIEH

HTEESE 22 %1%

SHHIZIER G 7 IR OA v R T v ABE I, FH661
Th5b.

IS

1. IEHEH]

Fig. 1-a {3242 ME IEH BT ORI LFHRE O T O
BHTh5. Fig. 1-b 1ZRRICERE LLRIETEE
WDV — ST T 4 —Th B, A FHOINRERIZH
[NRES3C Izty PLTHIBLILZ L EZRL TS,

i
J
=
6§
J

T

Fig. 1-b 24imER BT, HHLHKFEOY —F
75 74— (i 26°C) REIE X5

245 I 5 26°C
Fig. 1-d (RENIZRZEL)




Wf 524 1A1H MFE - SER - BB

Table 1 EHH7H—5KE
(BN 757 4 —EDOH)
EMAY—ET 57 14— (1) #E)
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No. 1
2 25 } ” ” (+)
3|2 | wnw ” [ (=)
4{ 2% | r | BH¥X (+)
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6 | 35 7 %A | D
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) PEzRE», BELEAFLELCLO.
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Az, Fig. I-d Tk L 2 Fb Lz b O TRER
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) AR IEEFTH S,

Table 1 XEREF7HOETHS, N5 FIZEH ¥
— VU EF LN No.3 B No.7 TRENV FF7 4
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Fig. 2-b 41 R®r2 V574 —{{tEHBEL &
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2. AVRT v ABER
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OFRBEEZL LI, fHEARBEODR TROFTARE LiE
DT O TERIE CIREERPEAL L 2 ) YR 22D
L7z, BT VLEEOLDLEZ BN DA,
ERM R T — X — B Ay —FS T 7 4 —BMITL
7o, VERYZCEERE Fig. 2-a CIXRREMZEEEERL Y
KB lcioTwd, BN/ V570 — gLEHBHE 55
Fig. 2-b TRERETIINRVEL 52-oTw 5. 155%#%
Fig. 2-c I2i3f9 2.5°C DRE LR 2B/ 5. LirLK
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Fig. 2-e 413 RKnr/ 05740 —HEHKEZ2 5
(7 ¥ 3 ErRR)
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Clinical evaluation of penile thermo-
graphy in differential diagnosis
of impotence

Yoshikazu Koshido, Minoru Takara
and Jisaburo Sakatoku

Depatment of Urology Yamaguchi
University School of Medicine
(Director: Prof. J. Sakatoku)

It is notoriously difficult to objectively make
a diagnosis differentiating between organic and
functional impotence. Various methods have
been developed, but one of these methods is
satisfactory.

Therefore, the authers devised testing pro-

AVETFVRAOBMMIZBIFBF—FES 57 4 —DIGH BEREaE 22%1 5

cedures to offer a method of differential dia-
gnosis of both types of impotence by observing
changes in the surface temperature of the penis
using a thermoviewer. The thermoviewer trans-
forms the temperature pattern of the body sur-
face into a picture by the acid of spontaneously
radiated infrared rays.

A total of 9 patients with disturbances in
erection were examined. The patients were
sexually stimulated by being shown pornography
and/or by oral administration of yohimbine pre-
paration (Fujicapin)® and observed for any chang-
es in temperature. In addition, 7 normal adult
males served as controls.

Penile thermography proved to be a useful
method of differential diagnosis of impotence.
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The Strassmann Operation for Double Uterus
in Thirty One Cases
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Table 1 (1) Summary of our 31 cases subjected to Strassmann’s metroplasty
i e =—r = 1 _ o
i | . .| Elapsed time between :
No. | Case | Age ;Mzrréed Indication Preoa;;(ietratlve‘ metroplasty and Postopg:'atlve
i | i g parity | subsequent pregnancy DatiLy
1 34 28 sterility 0-0-0-0 3 years 1-0-0-1
2 27 | 21 sk 0-0-2-0
2 : ; habitual |
3 29 24 SRBTEGH 0-0-4-0 | 10 months 1-0-0-1
4 21 20 Zﬁgéiﬁii 0-0-2-0 10 months 2-0-0-2
5 30 26 sterility 0-0-0-0
6 26 24 | :gg;tgfi 0-0-4-0 10 months 1-49-1-1
’ 5 sterility Ao |
7 30 22 p—— g 1-0-0-0 |
8 30 | 25 habitual 0-1-5-0 4 months 0-1-0-1
9 19 18 dysmenorrhea 0-0-0-0 | one & a half month 2-0-1-2
10 25 | 19 it 0-0-5-0 3 months 0-0-1-0
11 27 24 sterility 0-0-0-0
12 30 23 sterility 0-0-0-0 |
13 25 22 dysmenorrhea 0-0-1-0
14 25 | 23 el 0-0-3-0 11 months 1-2-0-3
15 22 | 20 habitual 0-0-2-0 7 months (-1-0-1
16 28 hakivgal 0-0-2-0 8 months 2-0-1-2
‘ abortion
17 25 | 20 i 0-0-2-0
18 26 24 spontaneous 0-0-1-0 3 years y i s
abortion
| spontaneous
19 27 abortion 0-0-1-0
dysmenorrhea
habitual
20 27 26 abortion 0-0-2-0 1 year 2-0-1-2
| dysmenorrhea

UGl D FHIRTOIEIRE A, 62T, %0 5 L
20, FE2E, HRWESSET, WESKEHSTH
D, EREFEMAZEL rol,

3BT B T OMWITIE & FHi% ORkig 2 Table 2
o Lic, BIEMERE Z @ik L LICERIZMUF T, Z0
5 BIFICAERZHE T T, RIFRIRTL.4% TH o/,
A2 L LIl 9T, 2R 2B, =
DORAFL, B ORFIRTL. 4% I L, 22.2%
Likiprote, ARREEZERE Lo b DX 3HT, 1]
IAEREHCCT, RIIFRII33.3% TH o7k,

B, WELREEL V2 LZ246IE, FifickD
2413k, ARESELZ LMKk, 21660, 24058

-
e

BRETH o0, UHIEHEE Ch-o,

FR 2T o TLEREZESNRBOIEFITLISHN TH
D, ZO5H THERNEEREE L LTFERIMThh T

FiRtk, IR Lo TEEFIE3LEY, 9B TH Y,

HERFREE L7z b Dix 341, £7- 2 Hlic T sMEIRD 36 E
L,
Figure 1 (%, FHpIOEIRESE FHic X Y 4R %2

BiohkThl L DR ER LI LD Th S, FHai TR
FEIRREZ TR, FRORSIRNE L 2>Tv5 2 LA5H
SN TH D,
Table 3 1%, FHATOMEIERRE & FHi OMIREE &

gL

THIEHLDTH S,

FIAI62EIOEART, W2 F, B2 [, BERE
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Table 1 (2)

Elapsed time between

5| Married | - | Preoperative Postopertaive
No. | Case i Age | | Indication - metroplasty and ;
Age | parity i subsequent pregnancy 1 parity
o o || Bebitwal | poeo | 1wew | 10
91 ‘ ‘ 28 ‘ ahottion 0-0-6-0 1 year 1-0-0-1
1
22 } 26 | 22 sterility 0-0-0-0
| ‘ | dysmenorrhea
23 | 26 23 r-ampullar 0-0-2-0 5 years | 0-0-1-0
‘ abortion
24 | 2% | 24 sterility 0-0-0-0 | 6 years 0-0-1-0
: | .
or | ‘ habitual A L P |
25 27 23 abortion 0-0-4-0 1 year 0-1-0-0
26 | | 21 20 sterility 0-0-0-0 1 year | 1-0-0-1
21 i | 33 25 sterility 0-0-0-0
28 27 23 Bk i 0-0-1-0
‘ | abortion
29 e | = hizisogl 0-0-5-0 6 months 2-0-2-2
abortion
} habitual
30 | 26 | 22 p‘;‘;‘r’é;i‘;e 1-1-1-0 10 months 1-0-0-1
‘ l | delivery
31 | | 33 | 2 e 0-030 | 1 year 1-0-0-1
| | | |
2-2-58-0 | 19-5-10-23

Remarks : first figure means full term delivery, second means premature delivery, third means
abortion, fourth means living cildren

Table 2
_ - i ) : -
5o Number of | Number of patients
Indication operative cases \ with living babies | Rate of success
borti once 3 1 | 33.3%
rtion | |
abo | habitual | 14 i 10 (1) | T1.4% | 68.5%
abortion and | : ok 1B \ o
premature delivery ‘ 2 2@ | 100 %
sterility 9 2 ‘ 22.2%
dysmenorrhea l 3 1 ’ 33.3%
total 31 16 (2) ‘ 51.6%
| ]
BESSIE] T DT OIS L, FHFEBABI DR RIEL L, L] Qe oncocss ameans that
FEHIPELOE], FLEES [B], FEEELOMI & B & A i T HIEE O 4R Failure : failure means that
EEEEAN L7z, she has no living babies
FHBOABEBICOVTIE, 19E 0SS, HEY 61
Bafio7 bR IPT, MOmEE, vIhbEES ST
e BRI LTk, r §
ARROTERD, BB OIS 1HE O §
bk, i \ §L
1
BIEEUCERR l_] N
i 2 3 over 4
AT I BRI T O R 2 BN HESL L7 preoperative gravidity —

®M1%, Paul Strassmann ThHDo7z, Figure 1
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Table 3 Comparison of outcome of pregnancies between
preoperative and postoperative period

i Fullterm Prematurity | Miscarriage
Before operation | |
(62 pgrlegnanc)ies 2(3.5%) ‘ 2(3.5%) i 58(93%)
n cases
one abortion | 1 ‘ | one abortioni 0 | one abortion{ 1 |
habitual 13 habitual | habitual 6 |
abortion | abortion abortion ‘

After operation | 19

(34 pregnancies abortion and |

|
abortion and |

- | abortion and | ‘ i
(14.7%) | premature | O J (29.4%)
1|

; premature 1 (55.9%) | premature | 1
in 20 cases) delivery | ‘ | delivery ‘ | | delivery
sterility 2| sterility 0 | sterility
dysmenorrhea: 20 dysmenorrhea | 0 ‘dysmenorrhea 2

clinical abnormalities of the uterus
acording to Jarcho

A B
Didelphic
Unicornuate
c % ///~
Bicornuate
(partial) Bicornuate
(complete)

Septate Septate

(partial) /‘/V\ (complete)

Arcuate

Figure 2

HOFHDLL X, BRfTbhTBY, ¥FED
I OFESEIT Jarcho D434 (Figure 2) 12X % bi-
cornuate uterus AKES TholbBbins, #0H
& LTYME, Hysterosalpingography 2 X % 2 [
PO TORBOIEBRIELL TH 5,

19554E Steinberg? Iz X > T#i4 X h 7 EF O KI5y
1%, Z @ Strassmann KFHIC L2 T{Tbh T 5.

LirL, 0%, BATFEICHT 2 TEEGFN oM
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The Strassmann operation for double
uterus in thirty one cases

Osamu Narita, Kohji Higashide
Masatoshi Suzuki and
Yoichi Shimosuka

Department of Obstetrics and Gynecology,
Nagoya University School of Medicine,
Nagoya, Japan

Thirty one women with double uterus, com-
plaining of habitual abortion, premature fetal
loss, infertility, dysmenorrhea etc. and desirous
of living babies were subjected to Strassmann
operation and their subsequent course of preg-
nancy and delivery was investigated.

Prior to surgical unification of double uterus
in the 31 patients, there were 62 pregnancies
and only 2 (3.5%) proceeded to term, 2 (3.5%)
had premature deliveries and 58 (93%) aborted.

However, after operation there were 34 preg-
nancies of which 19 (55.9%) proceeded to term,
5 (14.7%) had premature deliveries and 10
(29.4%,) aborted. A considerable improvement
was obtained, and in particular the result was
far better than the rest in a woman who was
operated on for habitual abortion and premature
fetal loss.

As to delivery, 9 out of 19 cases were deliver-
ed by cesarean section.
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Analysis of hysterosalpingogram by
adding lateral view

Yuji Tamaki, Tsuneo Kobori, Noboru Takano,
Saburo Shimizu, Soya Okubo,
Choshin Tajima and
Hiryoshi Takamizawa

Department of Obstetrics and Gynecology,
Chiba University School of Medicine

In general, the hysterosalpingogram is observ-

PRI & 2 F 5 B 5 8 4% O AR BT

ARfE&sE 22 % 1 5

ed only on the frontal view.

In this method, tubal patency can be judged,
but it is often difficult to observed the tubo-
ovarian relationships and the status of the cul-
desac. Therefore, the present study was under-
taken for the purpose of the solid analysis of
hysterosalpingogram by adding the lateral view
to ordinary procedure.

The technic used for hysterosalpingography
was the fractional injection of the watersoluble
contrast medium (Endografin), initial dosis with
3-5ml and followed by 5ml. After total in-
jection of 6-10ml of Endografin the frontal and
lateral views were immediately taken.

By the above simple method, the position and
shape of the utrine cavity, the figure of the fal-
lopian tube, and the peritoneal spread of the
contrast medium can be taken as a solid figure.
Therefore, the detection of abnormal cases which
can not be judged in frontal figure is now pos-
sible, and also helps for the analysis of ques-
tionable cases.

In summary, we want to stress that the late-
ral view is of great importance in diagnosis of
hysterosalpingogram.




FHIRBE T 40T % R 75 SRR E i

i RIESVER
—HEE Sy hAERETVE LT—

Some Informations from the Blastocyst
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5. LEOEEL VAERETN [ NIFERREES v & (8 - FIEEZ » b)) SRR R 2
S ZFDERYSHBE & ICHENCEN T 250FERERRTH L Z L BV,

bson (1962)1® ¢ Hormone Receptor (estrogen),

1 #ESLUVER O’Malley (1967) 19 Avidin (progesterone), %4 DO

THRRSIBRRIC B TIRER OB S, AT v A F
7= % estrogen L progesteron M #AEbHHE IZL 2T
RRSET B 2 LIBBIEEIRERIC L > TEHAL Iz ENT
W5 EBRMEE THY, &bl Karlson (1965)1 @
Hormone-Gene thesis # g% & LT, Aizawa, Meuller
(1961) 2D EASFAEHE/ER (estrogen), Jensen-Jaco-
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ZHRWT, "AVEVEROLE LT, BEROBEY XD
XL TRIT LD, SHICEDOHERL LTFERN
BRI LTV e 2 B R 2> Tw 5
BLTHRELZRERT DD THAR,

TERERIC 2 5 L ARSI OBR ICB W TAHA LN A RE
RIS & UTHLEBSHIa O HE, 2o LIdBgb s v o
BEMERIVEBEESRTEY, £L0@ERRERT
W5, ZOBEREORSEYENRFIC OV TORY
X5 Loeb (1908) 10 4] & L, # D14 Shelesn-
vak (1957)29, DeFeo (1967)% 7 &Nz Finn(1971)®
2 X ) BEBER YRR DR TWS. L LAass
T DX HIC ANBRNCTHTE S N T BRI 13 oo i &
WA WIRE O, REOTFER L\ VIEIHHB L TAHT
b, WEREMMEOAT, ZhbmELrR—E+s2 L
BEAMICKRERANELYV DB LHBRAEEL T3,

AHFFEIC BT IMERR 7 v bic X T iEER
RRHEIT, ZOERETFINVE LTOHFAMEEZRHT
3Ll bic, BEBRRORET 72 50N Z O BIEIHL
DPEARRNI IR DFER 2 b CITHERIC Lo B
BEHMEERESTV S0 2 Hlc 2w TEE L.
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PROCEDURES OF UNILATERAL L1GATION
OF SALPINX

[ 2 Decidual-Cell ¥ iEH:# (G. Dahlenbach-
Hellweg X v 8| H)

W, EA AT —IC TR RS A FeR, RNk
R 7 » b LRE, REE Lz, BEERA LN
WO 2 @R 1 H (BAF Lo+ Ln 2BSE0) &
L, Ls~Ls icE% Rat Wi, BE FELHHEL
72, b b— R, RRAIIHERREZ 2 LT
Wit (BE 1),
IHDFEMBEZ TR~ % FEkic TR L7z,

II \EsE

HHETERESIC 1EE o Carnoy BEE D%, IEiEK
RIDIIRMFEIXE R 2RO LT, FERlThsIE
HIETFETEECTYH L, KOTERTVa—RS]
W TREE, K, 7 7 4 VA O%, 13~ 4 OukE
HIF #{Epk, Haematoxylin-Eosine Yt %1772, #i
ESIBOLITAE R 72 B R % ol & U CRVE I 0%
HRZELEBER L, v DT ERNIEREE M oBEIRLI#4
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DI EEIL Dahlenbach-Hellweg, G(1954)#iz khuiE (X
2), fibroblast-like 72 poorly differentiated stromal
cell L XiZh 5 bDA endometrial granulocytes & X
I 5L ?mE, circular predecidual cell & X i¥h %
2 oDELOTEE~FL LT & L, iz, circular
predecidual cell & Xidh 5 b0, kHICHBILL
#fE, +7:bbH decidual cell, ¥ L <% metachroma-
tic granules # &% foamy decidual cell ~:4fLL
TLBLLTW B, FEH, BARZZoBEERATT
v MzBWTHEED bh b EEk7Z circular predecidual
cell 23¥%k#Eic decidual, % U< 1% foamy decidual cell
IZEHRANHES L 2 ORBSMICOVTER L (B
F decidual, foamydecidual cell % D-cell &, Zo
M1 fibroblast, % L <% granulcytes # F-cell LW
L3 3).

T 2bb, D-cell MR, D-cell/F-cell H, #/h
ROZEHE, BFIRLE ORBECE L TERBLE LT
OFEREBAIZ L O X 5 icH b5 » 2B B
L7,

I # 3

1y Lac:

a) R FERE R EEA S W THT S Y,
VWb % D-cell ITImVWZRBZLA B RH LI T
%. D-cell/F-cell [ix=o= D-cell LB LN BH{HE
B H 55, BFRIROEKR, ERIVCEERATSS.

b)  IEEIRN : EIRG L HeBR L CAH B L, [FfRARTSE
PRENTS, THROLEEMBOBEIIN TS S,
Ui UHRIEM] & Bk LT, D-cell @ BRIz T % Bb
ELEPROLNBD, FELXELR, Decel &
F-cell 0%Hi%, 2EFRBRETH 5, MEOIIRLER
L FEROFTRPR SN TS,

2) li:

a) IEERW : FE ORI TR L L T
LM E R, FEMEOBE X L L THARE
BEZT A, FEHICHET S L HIAHE L Pavement
like 7z pattern 2L, BEEMIHELTETVS,
= 2N LREEME Ly SRR X Y L0RER Lic R E
D D-cell TEDENTEY Fcell ZFHRALEEDDL
v, BREEDRE: b ONCEEIROILEL ZOEL Y
HBLTETWS,

b)  FEEEEER : SRRAENTERNE Ls OIRMIRA & gk
LT LA EZDRE SOERIIED by, FEM
BB LAICHTH Y, FRRAMEEICLZLL, D-
cell, F-cell L O LIZIERFEES L X Fcell 0528
RRENEETHS, D-cell DL Ls FEERANC

AT - HiE - B - BB - LW - A - - RTE
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B L TRoR0REOBMITED b 523, Z ORHIOIEIR
fozrhizid, BEahic kiERv, &5HI2Z® Dcell
PEMICBET S L, ARORIRET 5, REkiEE
HThy, MiaftEOEREEIC DZ L, Ax oMl
HER & PRI KAk 22 '

3) Lr:

a) SRR FEAETETETEMmL, FEMRRE
X VU Pavement like Z2FFERL, ZHOHE
HifErR iz Fecell 33BA LD LAY, ER{ELZZ D-
cell TEOHhTWS. TRbbIhbDKRKER D-cell
R VSRR S LIRS TE TS, —F o D-
cell Tix, Mitosis, b LLIZFZIcES B ED HlD
BREIh, BRIC220B/MEERL T3, mEDE
¥, MR OBEITIE, ZoRMERIO FEETT
RS AT,

b) FEEESRM . TR o N 5 BETH
%, MEmiadE SR LT s/ D-
cell HAEL, Zh b O LFERIC/HE, RETH I
MEIRbZ LY, E7e, EYefatEo F-cell 232 nfHic
HIZHED BTV BEET, MEMizbZ Ly, mED
WA, oMo T FRLIERML LTzl
v, ThRbLERMICH LT, D-cell iZZ b T/HhE,
RIERRBIZLE Y ESTV 5,

4) Lo:

a) JTEIEQ : = OB 38T Trophoblast M3E
kY, BEBOERISHEL 2> TL 505, TOETIC
4 {# L\ Basophilic Z2IlRIA L LB X bIHIRYE
T AT HL T3 Fibroblast fiAMRAED 5T
b, ZhALOMBEOHEKIAHTHL S, EbiCED
TIZHFEIET % D-cell OFBRIZ bEAEST 5. D-cell &
PRI ITHB L OBREZTRL, ZOBED ELO0
BRroTiEV52, Zhb3FEMEOFETSTRT
DEPLICR D BB, 2D D-cell FEFERMICHB VT
KEULOEMPBFED bh, B Ly KL TRE32ICK
A5, Ls~Lr 2E % ERAEERE (D-cell) 2k
L THSEEIRRET LTS, 202 L idlaE iz
SWTHEETH Y, FDOHMEIL eosinophilic Th
D, MDA L FHEEE L LT L—HEOIBITHEL
DFIRLEZ B,

b) FEEIEM : Ly FEEEMAIICEE LT Anti-Mesome-
rial Triangle (2331} % HEAMALE F-cell, D-cell i&
FRICEEORESED bhiz, HREL 2L, HEk
A7 HESEMEIZ 2 Ly, D-cell FIEOMBIELR &
B, o, BELKDIRRE, ZFECELTYS,

5) D-cell o445

M3 TRrEnsZ L, Dcell P, FERERMA,
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F b LIFRERICE VW TIE Lo I0E 5 £ C R &
D LT REICEFHHIC FH LT BEAED bR
5. —HIhE ERUET B, e b IR &
BET 5 L Dcell & LTORGHEL IBAICZ LV,
Ls~Ly ®f#], D-cell B LMHI0LIET 26, I
PRI L T 2 L FEFIcEL, Lo kBTl LA

F-cell R EETIRED LN TNS,

v = &

FEICBVCT IR L, R 2333 5 MR
B8, &<z Decidual Cell oo HER, HEREM 24
#rix, Loeb (1907)1(1908)17, Shelesnyak (1962)21 %
Otz X %5 DIF (Decidua Induced Factor) #Fv—<
TERR S 7z BiYEIE (Deciduoma) X5 T B\ T
MitEhTHY, ThE2ERRL L THEBEOIRE T
oW, 0 EFEABEENEEL TS T E T
Teo LinLRH3 5, Z OBLTANIE & EiRAY i B o i g
LR—KRILD b D & U THGRER 21T 5 Aicid % < off
BRI Tw5LE2X Y. Thbb, HEEL
kR 2 b & BEPEIRIE & L CHIRE Ly, Fh ok
BlbEERT 280, ASWBREL VS S L TEY
LBLLLTYH, ZhiEdH L ETHLHRBENEEMES L
IFMEMEEZE T2 L VO ETTHY, HERCERE
B BEEIC B+ A BB T R L i3 h B
=i M

AEDOHELDEMNIZT v " BERATETHDZ L %
FIA L, FRIMESERIC X 2R 2T o724, il
FTEFFRSERZ L), —MiciEE MRlicIEE
REVOHEMHEZREL, Btz hEn I F—FEN
DR—NAWREICH DI L2 2b b, Wi dRK
IMEERLTL 20 eRFT 52 LickoT, 20ER
EFNVELTCHAEZRNT 2L ThY, E20HMW
LLTH, ZOEBREFVERHWT, WIEEOR s
RENCZDERY, NRL OBEE ISV TERL X

2B B MR FE NBEHRE M RETER

AARERE 22 %1 5

2LLEbLbDTH B,

PR X D ORTERTERR 22 & CICHRETI2 B4 5 int
1%, Loeb(1907)1® DeFeo (1967)1972 & Uiz Shelesn-
yak (1957)20% DIEE+ % 2 & <k, ZRHAVERRIC X
LD, O, Ringer RSN, 720 T
HEEZ T 2L Z2bNMTETEY, */, i
McLaren (1968)1, Herthington (1968)9 73 & (N
Brinster (1970)® 4 3falRDpEES % CO:z 25 3A
TThaLLTws, BLEX, BEE (B #FEET
DOHEER T OIRIZ K TH 525, AEERT L LT
Shelesnyak (1957)20 [345ic D R7ZAMNRMK T2, Pivg
BRI st > T, IR I EE O T, FE%E O
TEHEMZEL E R+ 5 2 L i DARER 72 B
OFEH Histamine THAHH5 L LTHY, Zh v E
fHF 2L L LT, MIRERADS e ¥ T Kahlson
(1962) 11 % histidine #»& histamine A~ OALH:
DBEMT2Z L2 LRELTS, LirLidds Tachi
et al. (1970)22 3 = OFIcH L THT L L HEN TR
v, EHICARERTFO—2 & LT, MR MEORE
DFEIT prostaglandin OEREEESEZ 52 L 4, Di
Rosa et al.®, Arthurson et al. (1975)2 &z X b X
{HLRTHWAHEETHY, SbICIhL, REERE
DA E (mediator) & Ferreira, et al. (1974)7 %
EX TS,

Tachi, et al. (1974)2®, (1975)% (I Z ? prosta-
glandins # pseudopregnancy FIHIOEWIZESH L7223
TRBEREROEKICELCED TRLY, Hit2s
IVO—FfETH B, Pyrathiazine-HCl OF5z k> T
BB 2R S T2 L 2 WS EEBD T 525, 2hvd
7o, —FEOMBEREE Prostaglandins pEAE % (£ L
b LERLTEY, wTFhiz LTY, Prostagland-
ins AHETEBIERONEER T CH 2 LBIET 51213 %
EERTHL LBEL TS,

A B THREIRZ v M X 2 EBRRORLIC
XofEkED UDHﬁﬁﬁgﬂﬁﬂfgﬂli’Dbé%’Jﬁ@Fﬂ%Eii
BRENBLEZON, Sbic, HREFAERIC
T%,&KI&&),ﬁgﬁﬁh,ﬁ%,#ﬁ%Muk
WIZERORFIRERLTBY, L tE5LEbIHE
Eig ZRPBOLRTH L) 53T, HREHH
5, PAHBERER & ONCHIIRO 2 > OFEHIC X Y FIEH
JaDEEIERIIE~ & FHEE 7oL DB E N7z, Loeb
(1908)1" X decidualization DIFFEE L DHh D B
12451 TH Y, Shelesnyak (1962)20 i,
phase, Yfg#i, 2) State of Sensitivity, K=z,
3) Induction phase, &%#I, 4) Growth phase, f%
F&il, 5) Differention phase, 23kt XA TV 5,

1) Priming
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%7z, C. Tachi (1975)2 13 #EfHHIHIAAESE (priming
cell proliferation), Jiv&MERZEHINEETRE (decidual cell
proliferation) *REHIL TV 3%, HA®IZAICH LT
HASRAROm I VBRF L THWER, wihiclTh
FHRET X Y BRI FVE R S b~ s T LT B
LRENTHIEEZLD.

*72 D-cell o AFIBE L CRBEICFIRE] L iz
TiZ, Wb B TR ST ERICHE S % R EAaic
Bobhzh, FHEEATRELRERIBZBDOLAT, =
DEFF, EIBOFFLUETL D, HRREEZFHENED
FEAMIIC 52 T3 & bR Sh, EIIDFIERER
REFRICERE R BEL FObo L BESh. B
Krehbiel (1937)1% 3 BiiglEizako #1800 Bpgic B
T, 7 v MFERBEBREAO EEE T BEREHE (pri-
mary decidual cell) S, ZHIFEOERIC X
5HDTEAL, L LANSHIERC X5 b0 &R
LT3, FhxDEREFVICEITS, HEH L~
Ls, 72 6 ONCIHEEIRE] Ls TH & D S5 MEHILOR
B biE E & L< Krebiel (1937)19 03z EBRIC
EHLAEELZBRLS.

&biz, L;, Ly OFEAIZIETE b TEMFAZ
RIS & 5ic bbb b, FEEERNIC 2 0RH
BZLWZ L, BAOBRLERII, L,
RVEVIERGER LR D, BERERICE, ArvEr
TER O A7 53, IRIIDELE 20T, BEBROIAL
PETT B0 LE bR, LEROST, FEEEATF
HEHBLC, MRATEICED bh s —EOHIENE
B ROFEL LS RWIRMOR TR ERL 25 L L EX
bh, S5iclRiE, BEIRZHhBHIC &> TiFERER
BREFRRKT #NEREMECRYS T2 b0 L Hfgsh
it

bk, AFgEFcBeTE, - AEEEICBE T 215
D—HRL LT, ZoMEME, 3 7eb bEERIE R
RENNCZD BEE BRT D00 ERETVE RIE
L, ZOBEBENRRFEZTOLOTHS2, bk
Y Z ORERAL L, MRS IR R o — &
FHELTVRRTERVEELZDND,

BRICAERTIET v bEHRLE LTHRRZLDTH
D, trDZREFR—HLTRTHICERBEL OME
MDD L REERRR A, BB T 2
BWT, JERE FEABEORSE, RHERIEMO fESE
HORAGR, PRECHIAE, AR ICEVERR O SREIEER (Ta-
chi 1975)2% Fm M jfif & OFE, %4 OREIIREIC X
SHEZMA 2 KEREBOGE T L LELLN
& D E TV T O R OeST HMMRE O FIRE R O
DEDOEELRGEL2Y 5% (Linder 1972)1 2 Ex k

AR« ERE - EI - B - ER Ak P g - RTE

C7L Yy 71

5. TOBRIVHD L, RERROMSLE, b MO
B 72 b NCZ DREBEEIBRT B0 O %
FERRLEZBN, »oREm ARSI BT 2R
BEERTBETNVELRIEL ).

VI # B

1. WEEEREER S NCFDOEHEEZBRT B4
RIS RERIEIRT v b (FOEET v b) 2EBRET
NMELTHY, ZORBRRE LTORAEERF L.

2. ERETNMIBVT, FERREL FRAloTFER
FEIIBEAI I 33 1) % PV o0 B A b~ DI AR % LRt
L,

3. FERERMN GEIRM) oV TIEBRIC Ls X Y YR
AL~ DOFE RIS Tz,

4. BEBEOBEBRICIE, ASMHERORRE LT,
RRDTFFEN TR BRI 5 Z L TR S hv iz,

5. BRIZZFREZIC L > TSR TIEBEIR T 5
ZORT 2 NEREMICRE LT3 2 L3 g sh
7z,

6. DLEDORERLY, REBRET L, BERTY S
o SOIIEERBSRRERT 250FHOERETD
BrEZLNIE,

MEFT 2o, HIFE, AREBDY X LGE
L b CICHARBEHE. M BELICEES
LW ET.
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Some informations from the blastocyst
to the endometrial cell

Hideo Kinoshita, Mamoru Endo, Shigeru Tamai,
Masakazu Shinozuka, Makoto Shoji,
Ikuyo Yamamoto, Toshio Nakajima and
Hidebumi Yabana

Deparment of Obstetrics and Gynecology,
The Jikei University School of Medicine
(Director: Professor Shoichi Hachiya)

The mechanisms and significance of decidualiza-
tion were investigated using the experimental
model which we established.

Adult female rats were subjected to unilateral
ligation of salpinx. After confirmation of nor-
mal sexual cycle on vaginal smears, those rats in
proesterus or estrus phase were caged overnight
with normal fertile male. Mating were deter-
mined by the presence of spermatoza in the
vaginal smear of the following morning, which
was designed as the first day of pregnancy, i.e.
Li, the days after as Lz, Ls etc.

During the day from Ls to Ls of gestation,
bilateral uterine horns were removed and those
specimens wers fixed in Carnoy’s fluid. Speci-
mens were then embedded in soft paraffin wax
and cut in about 4-5 g in thickness. Thin sec-
tions were stained with haematoxyline and eo-
sine for light-microscopic observation.

At the period of Ls, beginning of deciduliza-
tion of stromal cell of the anti-mesometrial side,
were observed in non-ligated (pregnant) uterine
horn. On the other hand, ligated side showed
no remarkable change. From Ls to Ls, many
stromal differences between non-pregnant (ligat-
ed) and pregnant (non-ligated) side were morpho-
logically demonstrated. Thus, the stromal cell in
the ligated side showed no remarkable change, but
non-ligated side, decidualization marked gradually.

According to those findings, it will be elucid-
ed that not only endocrinological environment
such as in pregnancy, but also blastocysts make
stromal cell to decidualize. Furthermore, after
implantation, it may be concluded that those
morphological findings would be induced by the
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blastocyst which probably makes stromal cell significance of decidualization about the nidus-
sensitive around the peri-implant periods. This endometrial (stromal cell) correlation were dis-
offers possibility of some information from the cussed using the experimental model, which we
blastocysts to the stroma cell. established.

In this investigation, the mechanisms and
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FERTILIZATION IN VITRO USING RABBIT TUBAL OVA
RECOVERED AT DIFFERENT INTERVALS AFTER
HCG TREATMENT WITH EJACULATED OR IN
VIVO CAPACITATED SPERMATOZOA

Harumi KUBO
Department of Obstetrics and Gynecology Toho University,
School of Medicine
(Director ; Prof., Motoyuki HAYASHI)

Abstract: In vitro fertilization experiments were carried out using 315 of rabbit

tubal ova with ejaculated sperm or capacitated sperm recovered from female genital

tract.

1)

Recovered numbers of 20Hr-Ova (mean 19.4) were more than that of 15Hr-Ova
(mean 13.3), and on the rate of degenerated ova, the former clearly higher (15.5 %)
than the latter (5.09%).

Fertilization rate of 15Hr-Ova (64.89%) was higher than 20Hr-Ova (58.9%), and
the fertilization process of the latter was more retarded than the former, and the

On the 20Hr-Ova which showed the fertilized phenomenons, regular microvilli was
disappeared, plasma membrane of the vitellus showed the irregular circumference,
in perivitelline space, and dumbbell or
spheroidal shaped mitochondria and vesicular bodies were seen in ooplasm under
These morphological changes are seemed to
be aged phenomenons of the ova which have passed for about ten hours or more

2)

developmental ability after two-cell stage was almost decreased.
3)

much granular substances were seen

the electron microscopic examinations.

after ovulation.
4)

On the examinations of 15Hr-Ova inseminated with ejaculated or in vivo capa-

citated sperm ;

a) fertilization rate of the former (64.89%) is lesser than the latter (74.2%).

b) formation of second polar body at the latter experiments had been 1-2 hours
earlier than the former, but there was no difference with the time lapse of
further development between them.

¢) each ova which had been inseminated with ejaculated sperm clearly showed
the fertilized phenomenons, and there were no morphological differences from
the ova which had been fertilized with capacitated sperm under light and/or
electron microscopic examinations.

Introduction

Since the initial attempts at in vitro
fertilization by Austin'® and Chang'™"
of a need for sperm of fertile rabbits to
reside in the female reproductive tracts for
some hours before they could penetrate the
zona pellucida of the ovum, many efforts
have been directed toward eliminating the

requirement of the female reproductive
tract in this process.

Although much speculation regarding the
mechanism of capacitation at various mam-
malian species have been reported, contro-
versy has its essential
qualities.

Recent reports have shown that mouse

sperm can be capacitated more rapidly in

continued as to
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defined media of elevated ionic strength by
Toyoda®®, Miyamoto and Chang!'’!®. In
the preceding reports of our laboratory, the
results of fertilization in vitro using rabbit
tubal and follicular ova with ejaculated
sperm have been demonstrated since 1965
by Amano'®, Okinaga'*!'®, Kubo!®.

The purpose of this paper was to 1) capa-
citated ejaculated rabbit sperm in a synthetic
medium and to document this achievement
by in vitro fertilization, 2) determine whe-
ther the ageing of the ovum after ovulation
effects on the fertilization process in vitro,
3) whether there were some differences
regarding to the fertilization rate and mor-
phological changes between the ova fertilized
by ejaculated and °‘capacitated’’ sperma-
tozoa.

Materials and Methods

Animals

Mature Japanese white rabbits weighing
2.5-3.2kg were used. They were housed
individually in metal cages for about 21 days
prior to use to avoid pseudopregnancy, and
fed a stock chow and water ad libitum.

The ovum donors were treated by subcut-
aneous injection of 150IU of Pregnant
Mare’s Serum Gonadotropin (Serotropin ;
Teikokuzoki Co.), followed by 80IU of
Human Chorionic Gonadotropin (Gonatropin ;
Teikokuzoki Co.) given intravenously 72 hours
later.

At different intervals after HCG injection,
they were anesthetized with thiopental
sodium, 0.2gr (Ravonal A; Tanabe) and
sacrificed by air embolism. Whole oviducts
and ovaries were immediately removed and
placed in 100X 20 mm Petri dish containing
warm sterile saline and carried into the
adjacent warm tissue culture room. QOocytes
were flushed from the oviducts using tube-
rculin syringe with 1ml of the medium
into 10-cm-diameter watch glasses under a
dissecting microscope. The evaluation of
oocyte’s initial quality was made by direct
observation at this time.

The secured oocytes, surrounded by a
thick layer of follicular cells, were easily
picked up with a fine pipet. They were
transferred promptly to another watch glas-
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ses containing the synthetic medium and
washed 2 or 3 times.

Ejaculated sperm was collected from buck
rabbits by use of an artificial vagina. Technic
and environmental control were practiced as
aseptically as possible in order to prevent
infection.

Only the liquid portion of semen was
used and any jelly present in the ejaculate
was discarded. The sperm cells were washed
to remove excess seminal plasma by susp-
ending them in 7-8 ml of the medium conta-
ining a small amount of sodium heparin and
centrifugation at 395X g for 5 min, discarding
the supernatant fluid, the precipitate was
resuspended in 2ml of the fresh medium
and then allowed to stand at room tempera-
ture for 20-30 min.

Medium
The {fertilization medium used in these
experiments was shown in Table 1. Three

Table 1 Component of the Synthetic Medium
TC 199 : HamF 12 : HamF 10(6: 2 :

2) Vol.%

Serum Albumin 40.0 mg%

Vit. B 0.15mg%

Bactotryptose 10.0 mg%

Fetuin 3.0mg%

KM 6.0 mg%
pH 7.5-7.8

Osmolality, 280-310 mOsm/Kg
Just prior to use, 6mM Sodium
Pyruvate was added

kinds of established combined mediums (TC
199, Ham’s F12, Ham’s F10) were mixed
at the rate of 6:2:2 Vol. per cent and
supplemented with Serum Albumin (40.0 mg),
Vit. B: (0.15mg), Bactotryptose(10.0 mg),
Fetuin (3.0mg), KM (6.0mg) per 100 ml.
Just prior to use in the fertilization medium
system, 0.6 mM Sodium pyruvate was added
and the medium was sterilized by filtration
through a 0.45 # pore size Millipore filter,
using a Swinnex adapter and locked glass
syringe. The solution was adjusted to pH
7.5-7.8 by the addition of 7.5 per cent
NaHCO; and osmolality of approximately
280-310 mOsm/kg.

At about 24 hours after insemination,
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heated rabbit serum (Flow Laboratories) was
added to the medium to make up to 20
Vol. per cent.

Insemination

The concentrated sperm suspension was
transferred by capillary to 55X 13 mm Plastic
Tissue Culture Dishes (Falcon Plastics Co.)
containing 2 ml of medium, giving a sperm
cell concentration of about 12X10°%/ml.
Three to five eggs with cumulus oophorus
were placed in the sperm suspension.

As a control, one group of ova was placed
in the medium without sperm cells. All
these culture systems were covered by
equilibrated mineral oil and incubated under
a moist 5 per cent CO; in air atmosphere
at 37-38°C in a CO;-Incubator.

Morphological examinations were usually
carried out for evidence of fertilization in
the fresh state under inverted phase contrast
microscope at intervals of 3 hr from the
start of cultivation. When fertilization
phenomenon was found in some of cultivated
ova, they were mounted in fresh medium
between a slide and 0.13mm thickness of
coverslip supported by a grease dot at each
corner and examined minutely under phase
contrast microscope and photographed.
Some ova were fixed with 2 per cent gluta-
laldehyde in 0.1 M cacodylate buffer (pH 7.2
-7.4), post fixed with 1.0 per cent osmium
tetroxide, and embedded in Epon 812 prior
to serial sectioning at 6-9X107 mm for
electron microscopic examination.

The criteria used to determine in vitro
fertilization at light microscopy were the
formation of two or more polar bodies and
the presence of male and female pronuclei
and symmetrical blastomere. At the electron
microscopic study, the presence of midpiece
and swollen sperm nucleus or male pronucleus
within the ooplasm and completely devoid
of cortical granules from the egg cortex
usually be seen.

Three groups of examination were done
in the synthetic medium. Exp. 1 is the
fertilization of 15Hr-Ova, Exp. 2 is fertiliza-
tion of 20Hr-Ova in the synthetic medium
with ejaculated sperm respectively. Exp. 3
is fertiliation of 15Hr-Ova with in-vivo
capacitated sperm. The fertilization phen-

Fertilization in vitro
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omenon in the culture system was checked
with a inverted phase contrast microscope
at intervals of 3 hr from the start of cultiva-
tion for 24-72hr, and classified into five
groups according to the latest stage reached.
Group 1: definitely unfertilized ova;—
these ova displayed a first polar
body in the perivitelline space
and a second maturation spindle.
Group 2: pronuclear stage ova; —pres-
ented second polar body, male
and female pronucleus, and some
ova had supplementary sperm
in the zona pellucida or in the
perivitelline space, but did not

show evidence of cleavage.

Group 3: two cell stage ova; —normally
cleaved, but remained at the
same stage.

Group 4 : four to 16 cell stage ova ; —nor-

mally cleaved but remained at
the same stage.

Group 5: morula or more stage ova; —
normally cleaved and reached
morula or early blastocyst stage.

In the Exp. 3, capacitation was done by

the method of acquisition in the female
genital tract for 6 to 8hr after natural
matings for several times. Capacitated
sperm was recovered from the uterine horn
by the flushing of 2-3ml of the culture
medium. The sperm suspension was put
into the centrifuge tube and centrifugated
at 395X g for 5 to 8 min. The concentration
of the sperm suspension was adjusted to
8-16x10* per ml finally.

Results

Ova from 20 Japanese white doses were
studied. Of a total of 368 ova predicted by
counting ovulation’s points on the ovaries, 315
were found in these experiments and were
accounted for in this report. The over-all
recovery rate was therefore 85.6 per cent.

The initial evaluation of oocyte quality,
based on observation with the dissecting
microscope at the time of recovery, is shown
in Table 2. Among the 15Hr-Ova (Which
had been recovered at 15 hours after HCG
injection), eight out of 160 oocytes (5.0 %)
were found to be degenarated at recovery,
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No. of Ova Recovered

H. KUBO

(81) 81

Table 2 Recovery Rate of Tubal Ova at Each Intervals After HCG Treatment

Recovery Time No. of Ovum ST Mean No. of Ova
after HCG Inj Donors Degenerated  Normal from each Donor
15 hr 12 8 152 13:3
20 hr 24 131 19.4
Table 3 Fertilization Rate of 15 Hr Ova with Ejaculated

Sperm in the Synthetic Medium

. No. of Ova kifsseiilsesd No. of Ova 7showing signs of Fertilization Total
No. Inseminated SR N Rl o/
Pronuclear 2-Cell 4-16 Cell Morula 70
A 12 5 3 2 Z 0 7(58.3)
B 5 2 1 0 1 1 3(60.0)
G 10 3 4 1 2 0 7(70.0)
D 11 4 4 0 3 0 7(63.7)
E 15 6 1 4 3 1 9(60.2)
F 58 19 20 9 7 3 39(67.2)
Total 111 39 33 16 18 3 72(64.8)

Control 10 10

and among the 20Hr-Ove (which had been
recovered at 20 hours after HCG injection),
twenty-four out of 155 (15.5%) were degen-
erated. Since the purpose of this investiga-
tion was study of normal fertilization process,
these oocytes were avoided. The first polar
body had presented in almost all of the
oocytes at the time of recovery.

Exp. 1 and 2 were designed to determine
whether the aging of the oocytes after
ovulation effects on the fertilization process
in vitro. Results (Table 3) indicated that
72 (64.8%) of 111 ova in the Exp. 1 were
fertilized, of which 39 ova cleaved normally
and developed beyond the two cell stage,
whereas none of 10 control ova was fer-
tilized.

The formation of second polar body (Fig.
1) was found at 4 to 7 hr after insemina-
tion, and of pronucleus was found at 6 to
8hr (Fig. 2). The first cleavage was found
at 10 to 14 hr after insemination (Fig. 3).

Eighteen of these normally cleaved ova
attained 4 to 16 cell stage (Fig. 4, 5), five
ova developed to morula (Fig. 6), the other
16 ova remained at two cell stage.

Some oocytes which were serially sectioned

following removal from the culture at four
hours after insemination were observed to
be undergoing fertilization. At this time,
sperm had already penetrated into the
ooplasm. The sperm midpiece, mitochondria
and coarse fibers remained unchanged (Fig.
T

The sperm nucleus was seen to be unde-
rgoing decondensation (Fig. 8 and 9).
Decondensation of the sperm nucleus occur-
red following loss of the nuclear membrane
and presented a diffused and faintly staining
appearance.

Ooplasmic organelles, mitochondria, vesi-
cles, and endoplasmic reticulum surrounded
the area of sperm decondensation (Fig. 8
and 9). Cortical granules were completely
absent the peripheral area of the
ooplasm, where sperm penetration presuma-
bly had occurred (Fig. 8).

The phenomenon illustrated in Fig. 10
culminate in the liberation of the second
polar body into the perivitelline space.
The connection is seen in the form of an
elongated cytoplasmic bridge containing the
coated microtubules of the equatorial region
of the spindle. Intcontrast to the first

from
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polar body (left side), it is not unusual that
the cortical granules could not be seen in
the second polar body.

The cytoplasm of the bridge connecting
the oocytes to the second polar body is
occupied almost exclusively by the micro-
tubules of the meiotic spindle, coated in
their equatorial segment and forming the
structure which is referred the
“midbody . The compact arrangement of
the microtubules in the central region of
the bridge results from their inward sliding
over one another at the time of second
polar body formation. (Fig. 11)

Fig. 12 shows a sperm flagellum in the
perivitelline space, containing nine outer
dense fibers and axial filament.

In the Exp. 2, fifty-three (58.9 %) of 90 ova
were fertilized, and of which 35 ova cleaved
normally, but few of them developed beyond
the two cell stage (Fig. 13, 14). Two of 41
control ova cleaved equally, whereas they
did not show only structure resembling
pronuclei, but also contained nucleus in the

to as
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blastomeres. Therefore, they were estimated
at fragmentation or degeneration.

Under the electron microscopic exa-
minatios of the fertilized 20Hr-Ova, microvilli
was disappeared, there were many granular
substances in the perivitelline space, and
dumbbell-shaped vacuolae intramitochondri-
ales and vescicular body in the vitellus.
(Fig. 15, 16).

It seems that such morphological changes
were owing to the aging of oocytes. There-
fore, the fertilization rate of this experiment
was lesser than Exp. 1 and viability of
oocytes was decreased after two cell stage.

In the Exp. 3, 15Hr-Ova with in vivo
capacitated sperm were used. The experi-
ments were designed to determine whether
there were some differences regarding to the
fertilization rate and morphological changes
between the ova fertilized by ejaculated and
in vivo capacitated spermatozoa.

Twenty-three (74.2%) of 31 ova fertilized,
of which 16 ova cleaved normally and
developed beyond two cell stage (Fig. 17, 18).

Table 4 Fertilization Rate of 20 Hr-Ova with Ejaculated
Sperm in the the S ynthetic Medium

No. of Ova Showing Signs of Fertilization

Total

Exp. No. of Ova -y
N I B J Unfertilized — -
o nEeInate Pronuclear 2 Cell 5-16Cell Morula %
G 33 T 8 17 1 0 26 (75.7)
H 2 1 0 1 0 0 1(50.0)
I 9 6 2 1 0 0 3(33.3)
J 13 7 3 3 0 0 6(46.2)
K 20 5 5 9 1 0 15(75.0)
e 13 11 0 2 0 0 2(15.4)
Total 90 37 18 33 2 0 53(58.9)
Control 41 41
Table 5 Fertilization Rate of 15 Hr-Ova with In-Vivo Capacitated
Sperm in the Synthetic Medium
Exp. No. of Ova o No. of Ova Showing Signs of Fertilization Total
N I 5 d Unfertilized o
2 nseminate Pronuclear 2-Cell  4-16Cell Morula %
M 6 2 1 0 2 1 4(66.7)
N 14 3 3 0 6 2 11(78.5)
0 11 3 3 0 4 1 8(72.7)
Total 31 8 7 0 12 4 23(74.2)
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The formation of second polar body was
shown at 3-5 hr after insemination, pronu-
cleus was found at 5-8 hr, and first cleavage
was at 820 hr. The fertilization process was
more rapid than that of Exp. 1 (using
ejaculated sperm).

All of these normally cleaved ova attained
4-cell to late morula stage.

Discussion

Since the demonstration by Austin and
Chang for a need of capacitation of rabbit
sperm in female genital tract prior to
penetrate zona pellucida, further studies on
this problem have been carried out by many
investigators, Bedford'>**’, Brackett'*»*”,
Soupart?, Hamner*s*¥, Ericsson®?.

Neverthless, though 25 years have passed,
little is yet known of the biological signi-
ficance of capacitation, or of the changes
which occure in spermatozoa as a concomi-
tant of this process. Among these experi-
ments, it is much interesting the Noyes
et al.?® claimed rabbit sperm had become
capacitated in such abnormal situation as
the isolated bladder, the colon, seminal
vesicles, and anterior chamber of the eye.

On the other mammals, Chang & Yana-
gimachi®®?" achieved the capacitation in
vitro of golden hamster with epididymal
sperm, and Toyoda et al. reported the
capacitation of the mouse epididymal sperm
in a chemically defined medium.

In 1965, Amano reported the in vitro
fertilization of rabbit tubal ova with ejacula-
ted sperm and also Okinaga did in 1972.
Ogawa et al. claimed the achievement of
fertilization of rabbit ova with epididymal
sperm in chemically defined media. Rec-
ently, Brackett & Oliphant®” reported the
capacitation of rabbit spermatozoa in the
hypertonic (380 mOsm/kg) medium of increa-
sing NaCl concentrations.

For the in vitro fertilization of mammalian
ova, it is important to determine whether
it is actually be needed for sperm to reside
in the female genital tract for some hours
before they could penetrate the zona pel-
lucida. But, based on these reports, it
seems likely that the acquisition of capacita-
tion in female genital tract does not be
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necessarily needed for the capacitation of
rabbit sperm. Okinaga examined to fertilize
in vitro using 12—, 18-, 24—, 48 Hr-Ova with
ejaculated sperm. In the results, 12- and
18 Hr-Ova were succeeded to fertilization,
24— and 48Hr-Ova couldn’t. Therefore, at
Exp. 1 and 2, 15— and 20Hr-Ova were used
to determine precisely the fertilizability of
ova according to these results, that is, the
former was expected to have excellent ability
of fertilization and development, the latter
seemed to be aged.

The fertilization rate of 15Hr-Ova (64.8 %)
was better than 20Hr-Ova (58.9 %).

Though 39 of the 72 fertilized ova in the
15 Hr-Group developed 2 cell to morula stage,
two of the 20Hr-Ova showed only the second
cleavage but could not develop further stage.
Okinaga reported that 18Hr-Ova had a
highest successful rate of fertilization (39.1 %)
and 38.3% of which cleaved normally. But
none of the 24Hr-Ova fertilized nor cleaved.
In these results, the first cleavage rate of
20Hr-Ova were similar to that of 18 Hr-Ova,
notwithstanding, it was likely that the
developmental ability of 20Hr-Ova after the
first cleavage reduced abruptly.

The fertilization process of 20Hr-Ova was
more retarded than 15Hr-Ova. The forma-
tion of the pronucleus on 15Hr-Ova was
seen at approximately 7 hours after in-
semination with a few exceptions in the
range of 6-8 hours. There were no morpho-
logical differences between them under the
phase contrast microscope in relation with
the shape of polar body, pronucleus and
blastomere.

But, under the electron microscopic exa-
minations, though regular microvilli was
seen in the perivitelline spaces and many
round mitochondria which showed high
electron density were seen in the vitellus at
the pronucleus stage of 15Hr-Ova (as shown
in Fig. 13), regular microvilli was disap-
peared, plasma membrane of the vitellus
showed the irregular circumference, and
much granular substances were seen in the
perivitelline space at the same stage of
20Hr-Ova. Moreover, mitochondria became
spheroidal and/or dumbbell-shaped, and
vesicular bodies were seen in ooplasm (Fig.
14).
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These morphological changes were seemed
to be ageing phenomenons of the ova which
have passed for about ten hr or more
after ovulation. Owing to the lower DNA
synthesis of the aged ova, cleaving and
developmental ability decreased.

These phenomenons were seen in vivo as
chronological ageing of oocytes in the
ovarium according to the maternal age,
overripeness of follicular ova or delayed
fertilization. It seems that the incidence of
spontaneous abortion and chromosomal abno-
rmalities have been increased by the aged
pathologic ova.

At the Exp. 1 and 3, 15Hr-Ova were in-
seminated with ejaculated or ‘‘ capacitated ™’
sperm respectively. It was recognised that
the formation of second polar body at the
Exp. 3 using capacitated sperm had been
1-2 hours earlier than the ejaculated. But,
on the furthermore development of the
fertilized ova, there were no differences
with the lapse of time between them.

These results suggest more rapid comple-
tion of capacitation, at least most of the
time, was made by ejaculated sperm than
the present conception.

The overall impression was that sperm
penetration including acrosomal reaction will
began within a few hours after insemination
and there were no morphological differences
of the fertilized ova in each groups, even
though on the electron microscopic examina-
tions.
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Fig. 1 Second polar body Fig. 2 Pronucler stage

Fig. 3 2 cell stage Fig. 4 4 cell stage

Fig. 5 4 cell stage Fig. 6 Morula stage
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Fig. 7

Fig. 11 The cytoplasm of the bridge con-
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A transversal section of sperm
midpiece in an fertilized 15Hr-
ovum, 4 hours after insemination
(X 30,000)

¥ : ar
A swollen sperm nucleus within the
ooplasm. (same ovum as Fig. 8)
(X 24,000)

necting the egg to the second
polar body (same ovum as Fig. 10)

j 5y

Fig. 8
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A swollen sperm nucleus are evi-
dent within the ooplasm. The egg
cortex is completely devoid of
cortical granules. 15Hr-ovum 41!/2
hours after insemination (X 10,000)

Fig. 10 Extrusion of the second polar

Fig. 12

body. The connection is seen in
the form of an elongated cytopla-
smic bridge. (X 8,000)

The sperm flagellum in the peri-
vitelline space of fertilized 15Hr-
Ova, showing nine outer dense

fibers and axial filament complex
X 10,000)
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Fertilized 20Hr-Ova.

Fertilization in vitro

Fig. 13 Pronuclear stage

Regular mi-
was disappeared, plasma
membrane of the vitellus showed

crovilli

the irregular circumference, and

much granular substances were
seen in the perivitelline space.

(X 8,000)

Fig. 17 2 cell stage

Fig. 16 Fertilized 20Hr-Ova. Mitochondria

HAESHE 22 %1 5

Fig. 14 2 cell stage

became spheroidal and/or dumbbell
shaped, vesicular bodies and sperm
flagellum were seen in ooplasm.
(x 10,0001

Fig. 18 4 cell stage
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