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CERVICAL MUCUS AND IN VITRO MORPHO-DYNAMIC
STUDIES OF HUMAN CILIATED CELLS OF THE
FEMALE GENITAL TRACT
THE BRUSH SURFACE BIOPSY TECHNIQUE

A. CAMPOS da PAZ, M. D.
Director of the National Institute of Preventive Gynecology and Human Reproduction,
Fundacio das Pioneiras Sociais, and Department of Human Reproduction,
Maternity Medical School of Rio de Janeiro-Gama Filho University

Abstract: A technique for collection of endocervical cells, brush surface biopsy
was made to study the endogeneous movement of the ciliated cells. This method fot
in vitro morphodynamic studies of the ciliated cells differs from the other by being
more vigorous with exfoliate cells found deeply in the crypts. The bibration of the
cilia is so vigorous and intense that it engenders a movement of the cellular body itself.
In order to study the behavior of the ciliated cells in other areas, we collected materials
from the endometrium and from the endosalpinx.

According to Odebald, we can distinguish two types of cervical mucus in any phase
of the cycle. Type E mucus reaches a proportion of 909% in which the disposition of
the macromolecules provide migration of the sperm cells and the type G in which
macromolecules display themselves in a irregular and compact network. In 1950, we
suggested for the first time that progesterone would be the only responsible for inhibi-
tion of the typical crystallization. Fern pattern has always been collected and has al-
ready been universally provided. The Fern test enjoys today a place of acknowledge
importance in the semiology of reproduction. And now, the Caramel test, the Billings
test, Sims-Huhner test and in vitro sperm tests can become a routine investigative
methods allowing an interpretation of the behavior of the endocervical epithelium.

Although many literatures on the composition and functions of the cervicals mucus,
there still are numerous mysteries from infertility and contraception point of view. And
the taping in video-tapes of the morphodynamics of the endocervical cells facilitate the
study and the observation which has also been demonstrated in material collected from
the endometrium and from the endosalpinx.

Magicians, witches and priests utilized
several elements to interpret the phenome-
Ancient writings register that reproductive non. The Egyptian Papiri Kaum and Ebers,

Introduction

function has always been one of the chief
preoccupations of the human being.

Primitive peoples ignored any relationship
between reproduction and sexual function.
The majority believed that stars influenced
sex differentiation and deities were respon-
sible for creation of human beings by intro-
ducing the child into the womb of the female
body.

the oldest of medicine’s documents, describe
several empirical tests, aiming at the diag-
nosis of female sterility.

Empiricism and total ignorance of the
matter persisted to Hyppocratic time when
the genital organs were then related to the
phenomenon of reproduction. Hyppocrates
stressed the post menstrual period as the
““fertile period ’—when the uterus was blo-
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odless and fully dilated to receive the penis.

At that time, it was already said that
““to conceive, the mouth of the uterus had
to be in a healthy state, neither closed nor
displaced ”’. Hyppocrates affirmed deviation
of the os and presence of an obstructive
membrane therein as one of the five causes
of sterility.

On the other hand, abortion could be due
to a failure of the os Hyppocrates called
attention to semen expulsion from the vagi-
na, after coitus, as a cause of sterility.

In SoranoS’ Book on the Disease of Women
(200 A.D.) among other requirements to
know whether a woman was fertile or not
it was necessary that the cervix ‘‘ be neither
too open, nor too closed .

Oribasious (323-403 A.D.) compilations
state that sterility could be due to totally
closed or widely open cervical os.

Aetius of Amida in one of his books stated
that stenosis of the cervix resulted from
ulceration and inflammation. In consequence,
the cervical canal could become so narrow
that semen could not enter, and when that
occurred the semen was not retained by the
cervix.

Measures aiming at treating sterility or
at prevention of concepction, at blocking or
facilitating semen penetration in the uterus
are mentioned in several ancient documents,
such as ““Kama Sutra’ of Vassayana Ma-
langa (400 A.D.), in the Chinese text by
Sub Ssu Mo (695 A.D.), and in the Rhazes
writings Islam (923 A. D.).

Fallopio in 1551, described the cervix as
a structure with a very narrow mouth into
which the penis never enters but often may
touch.

The importance of the cervix as the man-
datory pathway for sperm was well stressed
by Bartolomeu Eustachio (1520-1574). This
doctor was successfull in the treatment of
sterility by having the husbands, immediately
after coitus, insert the fingers in the vagina
in order to push the semen into the uterus.

Simpson in 1843, for the first time advised
the dilatation of the cervical canal as treat-
ment for sterility, method which was widely
utilized with success by Marion Simms, to
whom we owe the post coital test developed
in 1869 and methodized by Huhner (cervix
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test). Smith (1855) called attention to the
property of the cervical mucus to become
filamentous as a spider’s web in the midst
of the menstrual cycle.

The reports by Strassman (1895), stated
that the human spermatozoa could survive
in the female genital tract for about one
week after coitus, indicating that the uter-
ine cervix should have highly important
functions in the physiology of reproduction
thus being, on certain occasions, a true
habitat for the sperm cells.

Seguy and Vimeux (1933) observed that
during the middle of the cycle the cervical
mucus becomes more translucid and less
viscous and with a low or absent cellular
content. This phenomenon was correlated
with an increase in estrogen excretion.
Moricard (1933) and Watson (1939) were
able to increase the cervical secretion with
the administration of estrogen. Similar re-
sults were obtained in women after meno-
pause by Guttmarcher and Shettles. In 1944
Viergiver and Pmmerenke, studied the quan-
titative wvariation of the cervical mucus
during the menstrual cycle averaging 60 mg
within reaches of 200 to 700 mg during the
middle of the cycle, and going down around
60 mg in a second phase. A low viscosity
of the cervical mucus at the middle of the
cycle was also mentioned by these authors.
Palmer’s studies showed the correlation of
these variations with the estrogenic action.

The Endocervix

Within the very short 3cm. extension of
the endocervix, about 10.000 crypts lie form-
ing the so called ““tree of life”’. The co-
lumnar epithelium forming this surface is
made up of various types of secreting and
ciliated cells. The number of crypts and
cells varies according to the age, day of the
menstrual cycle and hormonal stimulation.
The non-ciliated cells are responsible for the
secretion of the mucus.

From the viewpoint that the cervical mucus
is indeed a mixture of secretions there still
are arguments whether the different fractions
of the mucus are a product of groups of
crypts, secreting cellular units or that the
different fractions of the mucus may be si-
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multaneously sécreted by a single cell. The
ciliated cells are in a smaller number and
their cilia beat toward the vagina propelling
the mucus from the surface of the secreting
cells.

However, we still know very little about
the dynamics of the endocervical cells and
especially of the ciliated cells.

The observation of the occasional presence
in the aspitated cervical mucus of isolated
ciliated cells with the endogenous movement
led us to develop a technique for collection
of endocervical cells for in vitro studies.
This technique we called ““brush surface
biopsy ”’ (Fig. 1).

Fig. 1 Brush Surface Biopsy

This method is based on our experience
maintained since 1958, by the use of a spe-
cial brush for the endocervical collection of
oncotic cytology.

We developed this technique with the pur-
pose of obtaining a richer cellular material
when the squamo-coluthnar junction is local-
ized in the interior of the cervical canal
(older woman) and having in mind that
epidermoid carcinoma originates itself more
frequently from the glandular epithelium by
squamous metaplasia.

Our experience embraces over 1.000.000
endocervical collections made simultaneously
with collection of material from the vagina
and ectocervix by Ayre’s spatula (triple col-
lection).

The brush endocervical surface biopsy for
in vitro morpho-dynamic studies of the cil-
iated cells differs from the collection for
oncotic cytology by being more vigorous,
with the purpose of not only obtaining ex-
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foliated cells, but with the brush, exfoliate
cells found deeply in the crypts. This re-
sults in the obtention of mucus with minute
conglomerate cells or isolated cells which are
placed on a slide without producing a smear,
that is in a gross manner.

The materialis examined under the cover
slip with 400X and 1000X magnifications.
By this technique it is possible to observe
the intense vibration of the cilia of the iso-
lated cells or of those in the cellular con-
glomerate.

The vibration of the cilia is so vigorous
and intense that it engenders a movement
of the cellular body itself. These vibrations
and these movements are maintained under
the microscopic preparation without any sup-
port bearing heat from the light bulb during
several hours until ceasing completely after
4 to 5 hours, with the drying of the cervical
mucus.

This suggests that the cervical mucus also
acts as an energy supplier of the ciliated
cells.

As can be seen in Fig. 2, the ciliated cells
observed in vivo have a ballooned aspect
whereas after being fixed and stained they
present the classical aspect of cylindrical
cells.

The isolated ciliated cells appear in the
collected material more frequently during
the  estrogenic phase and especially in the
pre-ovulatory phase or in women under es-
trogen therapy.

This new technique may be very useful
to better interpret the physiology of the
endocervical mucosa, its pathological states,
incluiding dysplasia and carcinoma in situ as
well as the action of the contraceptive drugs.

In order to study the behaviour of the
ciliated cells in other areas of the genital
tract, we collected material from the endo-
metrium and from the endosalpinx (the latter
by surgical technique). Through the laparo-
scope it will not be difficult to collect ciliated
cells from the tubal fimbriae for study.

In the specimens we examined in vitro,
the cells do not appear isolated but in con-
glomerate however with the same vibratory
energy of the cilia (all of these phenomena
were registered in video tape).
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Fig. 2

The Cervical Mucus

As target organ of the ovarian hormone
the physiological response of the uterus has
particular characteristics in different areas.

While in the endometrium the morpho-
logical modifications have a great significance

Cervical mucus and in vitro morpho-dynamic
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Cervical Mucus

A and B Ciliated Endocervical Cell, cylindrical shape. (Fixed material —Pap stain 1000 %)
Endocervical Brush surface Biopsy

C and D Ciliated Endocervical Cell, Balloned shape. (Fresh material-—contrast phase
microscopy 1000X) Endocervical Brush Surface Biopsy

to the point of Novak classifying it as the
mirror of the ovarian function, the uterine
cervix reflects the hormonal action especially
through its mucus secretion of a complex
molecular structure. The biophysical and
biochemical studies of the cervical secretion
have allowed the determination of the im-
portant role the cervical mucus plays in the
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physiology of reproduction.

A number of studies demonstrates the
wealth of the elements contained in the
cervical mucus with the majority undergoing
cyclical concentrations for the purpose mainly
of receiving, storing and aiding migration
of normal sperm cells at the proper moment
of ovulation or hampering this mechanism
outside the ovulatory period.

Inorganic salts and several organic sub-
stances are present in the “‘cervical plasma .
Among the inorganic ones, sodium chloride
is the most important one appearing in
greater concentration. Among the organic
substances glicoproteins, plasma proteins,
immunoglobulins and enzymes stand out.
Amino acids, carbohydrates and lipids are
also present.

Affecting the physiology of the cervical
mucus, transudates, material originating
from the uterine cavity, oviducts, ovarian
follicles and even material coming from the
peritoneal cavity, may influence the physical
and chemical modifications occuring under
hormonal control.

Biochemical and immunological studies
made to date in the cervical mucus, in dif-
ferent phases of the menstrual cycle during
pregnancy, menopause and various distur-
bances of the reproductive function or in
pathological situations, have allowed the in-
terpretation of facts of high importance in
the physiopathology of reproduction. How-
ever, these studies are difficult to utilize in
clinical practice thus being the biophysical
aspects the best parameters to evaluate the
function of the cervical mucus.

Today, due chiefly to the studies of Ode-
blad we know that the mucus is a hydrogel
with rheological properties with components
of high and low viscosity. The high viscosity
components are represented by long and
flexible macromolecules. These molecules,
glicoproteins, have water around them, thus
contributing for their structure. Among the
molecules there are cavities of free water
which increase under estrogenic stimulation
and decrease under progestogenic action.
Free spaces thus result between the high
viscosity components facilitating progression
of the sperm cells during the aqueous phase.

Studies made with scanning electron mi-
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croscopy and transmission electron microsco-
py are highly suggestive of this molecular
architecture.

Blandau and Verdugo using laser light
measurements believe that the pre-ovulatory
mucus is an ensemble of entangled randomly
coiled macromolecule whose spaces allow
migration of sperm cells especially under
induced stress.

As a matter of fact, Guibons and Mattner
showed that the tension applied on the
mucoid substance starts a reorganization of
its macromolecules which align themselves
in parallel in agreement with the lines for
force.

Odeblad more recently defines the cervical
mucus as a ‘ tridimensional mosaic pattern ’’
made up of ““loafs”” and ‘‘strings”’.

In the pre-ovulatory phase the crypts re-
sponsible for the type of mucus which forms
the stringes are more numerous in these
higher portions of the endocervix.

In any way, what is important is to em-
phasize that under normal conditions the
cervical mucus undergoes cyclical variations
deriving from specific responses of the glan-
dular system which, thus, is capable of pro-
ducing several types of mucus whose mixture
may undergo a bulk variation or present
specific variations in each one of the frac-
tions of the mucus thus consequently defin-
ing functional status following the hormonal
stimulus on the endocervical glandular
system.

Fundamentally and according to Odeblad
we can distinguish two types of cervical
mucus always present in any phase of the
cycle but in extremely variable proportions.

The type E mucus reaches a proportion
of 90% in which the disposition of the mac-
romolecules provide migration of the sperm
cells and the type G mucus in which the
macromolecules display themselves in a tri-
dimensional irregular and compact network
which does not allow sperm migration. The
type E mucus is estrogen dependent and the
type G mucus is estrogen/progesterone de-
pendent.

The type G mucus, highly viscous, can be
considered as a permanent protective ele-
ment of the fragile columnar epithelium dur-
ing menacme. Its molecular display in the
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compact network is a natural obstacle to the
ascending of sperm cells and other foreign
elements. Bacteriostatic and bactericidal
properties are also attributed to it.

During an inflammatory process the glan-
dular elements, the secreted mucus loses its
protective function and may become a risk
factor facilitating the appearance of cellular
atypias. It is worth remembering that the
DNA of sperm cells has been mentioned as
having possible oncogenic action.

In women during natural or artificial
menopause with pre-ovulatory cervical hosti-
lity and in the rhesus monkey it has been
demonstrated that drugs with estrogenic
action are capable of producing a consider-
able increase in the volume of the secreted
mucus. However, it has been suggested that
this type of mucus, although with similar
characteristics to the pre-ovulatory mucus
and with free spaces for sperm penetration
does not show the normal parallel arrange-
ment of macromolecules. However, since
1954, we have been treating with success,
the cervical hostility of mucus insufficiency
by pre-ovulatory administration of estrogens.
Patients presenting type G mucus in the
pre-ovulatory period with negative sperm
penetration and the negative fern pattern,
react in the majority of cases, with an ab-
undant mucus receptible to the sperm cells
with the administration of 5 ad 10 mg of
estradiol benzoate given in one single injec-
tion between the 10th and 12th day of the
menstrual cycle.

In 1950 we suggested for the first time
that progesterone would be the only hormone
responsible for inhibition of the typical cry-
stallization (Fern pattern) responding to a
pre-ovulatory estrogenic mucus and Zondek
was to determine in 15 mg of progesterone
the inhibiting dose of 1mg of estrogen.
Progestogenic drugs have similar action, turn
mucus secretions thick, opaque and produce
the compact framework characterized by a
closed network of micro fibers and changing
a positive fern pattern into a negative one
(Campos da Paz, 1953).

The use of progestogenic drugs is indis-
pensible when one desires to produce arti-
ficially the hostile conditions to sperm pene-
tration in the cervical mucus.

Cervical mucus and in vitro morpho-dynamic
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The type G mucus is gradually substituted
by type E mucus starting on the 7th day of
the menstrual cycle attaining the proportion
of only 10% in the pre-ovulatory period.
Immediately after ovulation, the new in-
crease of type G mucus starts until the pre-
menstrual period. In the two or three days
precending menstrual flow, coinciding with
the involution of the yellow body, the pro-
portion of type E mucus increases, the latter
being observed many times in mixture with
the menstrual blood (Fig 3).

12 3 4 5 6 7 8 9 1010 12131415 6 17 1819 2021 22 23 24 25 26 27 28

Fig. 3 Cyclic variation of the mucus E &
G in the ovulatory menstrual cycle

The type E mucus has its maximum pro-
duction and particular characteristics imme-
diately prior to ovulation and corresponds to
the greater surge of estrogen in the men-
strual cycle. Its function is, through its
characteristic macromolecular arrangement
on this occasion, to provide migration of
the normal sperm cells in the cervical canal
towards the uterine cavity or to the crypts
where they will be stored and gradually re-
leased. Although having also bacteriostatic
and bactericidal characteristics, the type E
mucus is more vulnerable to penetration of
foreign elements. For this reason, search
for pathogenic micro-organisms may by cul-
ture technique should be done, preferably in
the aqueous phase.

The cellular content varies considerably in
the two types of mucus. While the type E
mucus is practically acellular, the type G
mucus shows a high cellular content. This
fact has importance when one intends to
collect material from the endocervix for
oncotic cytology. The type G mucus provides
the richest material.

The type E mucus in its maximum ex-
pression, has a transparent aspect, increased
volume, increased Spinnbarkeit, decreased
viscosity, practically absent cellular content,
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positive crystallization,” remains white even
when heated for one minute under candle
light, and facilitates sperm migration.

The type G mucus in opaque, of decreased
volume, negative Spinnbarkeit, increased
viscosity, abundant cellular content, negative
crystallization, is, brown after heating, and
dose not allow sperm migration.

These two fractions, under ovarian hor-
mone influence alternate themselves during
the menstrual cycle, thus varying intensity
of the above mentioned aspects.

The observation of the variation of these
elements serves in practice to monitor ovarian
function and the receptivity of the cervical
mucus to the sperm cells.

The Fern Phenomenon

Although in the examination of the cer-
vical mucus one should take into considera-
tion several parameters such as the aspect,
volume, Spinnbarkeit, viscosity, cellular con-
tent, and even pH, the fern phenomenon
still today surpasses all other parameters
with the advantage of being a test of easy
performance in the doctor’s office.

The Fern phenomenon was also studied
by us in the ovulatory cycle, anovulatory
cycle, prganancy, threatened abortion, amen
orrhea, cervical receptivity, and hostility in
several animal species such as the sow, ewe,
cow, mare and the rhesus monkey, (Fig. 4).

In 1948, Rydeberg described a character-
istic crystallization of the cervical mucus
when placed on a slide and allowed to dry.
The phenomenon was correlated with the
menstrual cycle, pregnancy and menopause
compared with the basal body temperature.

Fig. 4 Negative crystalization out of the
heat period and typical fern pattern
during the heat period of the cow.
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‘The crystallized mucus was first described

by Papanicolaou in 1945 (Argyrophil secre-
tion). In 1950 Campos da Paz confirmed

- the findings of Rydeberg and proposed a

new test for cervical receptivity to the
spermatozoa based on the degree of crystal-
lization.

The Fern pattern has always been cor-
related to the Spinnbarkeit, the aspect, cell-
ular content, vaginal smear, endometrizﬂ
biopsy, basal body temperature, Sims-Huhner
test, Muller-Kurzrok test, and Val Davajan
and Nakamura test. In experiments with
the administration of several hormones in
castrated women or in the menopause, we
demonstrated the exclusive dependence of
the phenomenon upon estrogens and the
specific capability the progesterone possesses
to inhibit the phenomenon totally or par-
tially. The test can be used in most cases,
when one wants to observe the estrogenic
function on one side and the progestogenic
function on the other. The test also showed
a great value in monitoring the treatment
of hormonal cervical hostility and the in-
duced ovulation.

All of these aspects had already been
universally proved and the Fern test enjoys
today a place of acknowledge importance in
the semiology of reproduction.

The Fern crystallization phenomenon is
not a specific characteristic of the cervical
mucus. It can occur in saliva, tear and
eyerything leads one to believe it to be
under the influence of water, glicoproteins
and sodium chloride concentrations.

The type G mucus to which one adds a
certain amount of isotonic saline may show
areas of typical crystallization and allow
sperm migration. In the same way was the
white of the chicken’s egg, with 10% of
sodium chloride, produces the Fern pattern
and allows free sperm migration in vitro.
(Fig. 5). The Fern test has been inter-
preted by several authors in a quantitative
form. However, the presence of typical or
atypical, total or partial crystallization means
variation in the proportion between the two
fractions of mucus E and G, and conse-
quently alters its physiological properties.
For the same reason, the interpretation of
the test must be done quantitatively and
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Fig. 5 Two fern-patterns obtained with the
mixture of white of the chicken
eggs with sodium cloride.

qualitatively.

Another factor of error in the interpreta-
tion consists in allowing the mucus to dry
spontaneously under room temperature as
suggested by Rydeberg and also, initially by
us. However, we soon realized that the
phenomenon varies according to humidity
of the atmospheric air. Sodium chloride
absorbs water and this interferes with cry-
stallization, resulting in false-negative tests.

For a good interpretation, the heating of
the material is indispensable utilizing the
flame of an alcohol lamp and the reading
must be done immediately. To leave the
reading to be done hours later may also
result in mistakes for the same reason.

It is worth remembering that the material
must be uniformly displayed on the slide
before putting it to heat-drying. Samples
with varying thicknesses show Ferning of
various sizes. Contamination with blood
during collection inhibits the phenomenon.

The Caramel Test

Studies on the macaca fasciculares made
by Ferrari related the fertile period to the
color of the heated cervical mucus. The pre-
ovulatory mucus is colorless or white, while
after ovulation it is dark brown. (Fig. 6).

Reviewing this method we conclude that :

1. The test involves heating the cervical
mucus for two minutes on an alcohol burner
and one of three colors is seen : white, light
caramel, and dark caramel.

2. The white color in mid-cycle is not

Cervical mucus and in vitro morpho-dynamic
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THE cARAMEL TEST

Fig. 6 Biphasic cycle—The Caramel Test

specific for ovulation, but reflects estrogenic
stimulation.

3. The brown or caramel colors occur in
estrogen deficient states or under progesto-
genic action.

4. The phenomenon is cyclical and cor-
relates with the Fern test.

5. The light brown or caramel color seen
following the white specimen of the fertile
period suggests some relation to the ovulatory
phenomenon.

6. Following daily the white color during
the pre-ovulatory day a positive caramel test
suggests ovulation occurrence.

7. Although progesterones inhibit estro-
genic action by transforming a white speci-
men to dark caramel, the phenomenon is
related to the glicoprotein, to the cellular
content and glucose, as well as a rapid
increase in the water content and volume
of the cervical mucus.

8. The designation ‘‘caramel test’’ was
given in order to emphasize that it is the
changing of the white color that is more
significant in relation to the ovulatory phe-
nomenon.

Alignment of Dendritic Crystals
in the Dry Sample

Davajan and Nakamura found that in the
fertile period a normal cervical mucus when
dried under the cover slip showed alignment
of dendritic crystals and the mucus which
was dried outside the cover slip formed the
typical Fern crystallization pattern. (Fig. 7).
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Fig. 7 A) Allignment of Dendritic Crystals
under the cover slip.

B) Typical Fern pattern outside the
cover slip.

The parallel orientation of dendritic cry-
stals was correlated with the channels which
are formed in the type E mucus and to
facilitate the penetration of the spermatozoa.

On the other hand, the hostile mucus
shows very wide dendritic crystals, without
intercommunication (labyrinth pattern)— no
“pathways”’, no Fern pattern outside the
cover slip.

This is a phenomenon which, although it
dose not present total agreement, in our
cases, it is so simple to carry out as the
Fern test is, that it must be done routinely
in the studies of the cervical mucus helping
the interpretation of the mechanisms of the
sperm transport. (Fig. 8).

—

Fig. 8 A) Paralallel dendritic crystallization.
B) Labyrinth crystallization pattern
under the cover slip.

The Billings Test

The presence of the cervical mucus hu-
midifying the vulva in the pre-ovulatory
period led Billings to utilize this symptom
to determine the pre-ovulatory period thus
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creating a natural contraceptive method
which is being used in several countries,
including here in Japan, with success.

The women, well instructed on the humid
period and the dry periods can use the
method with a good margin of safety.

The knowledge of these physico-chemical
variations in the phenomena which occurs
in the cervical mucus represent the tools we
have in clinical practice to evaluate ovarian
function, the response of the endocervical
glandular epithelium to hormonal stimulus
and the receptivity of the cervical mucus to
sperm migration, which as has been demon-
strated can be immediately studied through
these phenomena.

However, the receptivity of the mucus to
sperm cells and the sperm transport can be
verified through the

Sims-Huhner Test (Post Coital Test)

The post coital test informs us also of the
placement of semen and its retention in the
interior of the vagina after sexual inter-
course.

The following methodology is used by us:
collection of material from the vaginal cul-
de-sac to verify the presence of spermatozoa.
Eventually when there is a large volume of
ejaculate, and the concentration of sperm
cells is elevated, spermatozoa may be ob-
served with immense migratory activity a
few hours after coitus.

However, the objective of this sample is
to verify the presence of sperm cells no
matter if immobile.

This collection is made with the patients
in the gynecological position. With no spe-
culum, in order for the material to be col-
lected under normal anatomic conditions of
the vagina, which is otherwise artificially
distended if the speculum is used.

For the collection of the cervical mucus a
dry speculum is placed, the ectocervix is
cleaned and the largest possible amount of
mucus is aspirated with a tuberculine type
syringe, in such as way, that the portion of
the mucus to be initially placed on the slide
represents the highest mucus of the cervical
canal. With this in mind, the Spinnbarkeit
is tested at the same time and the material
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for examination is placed along the slide
and under the cover-slip. So, by studying
the sample from one to the other, we can
observe the various degrees of sperm migra-
tion which correspond in general to the
different heights of the cervical canal (Fig. 9).

This collection must be repeated at least
two more times.

We frequently find a better receptivity in
the third sample when practically one aspi-
rates mucus coming from the higher portion
of the cervical canal.

Fig. 9 Measurements of the Spinbarkeit
disposition of a filament of mucus
along the slide.

SIMS-HUHNER TEST -
1 - WHEN 10 OR MORE SPERMATOZOA ARE SEEN ON A
MICROSCOPE FIELD,
2, = WHEN LESS THAN 10 MOTILE SPERMATOZOA ARE
SEEN ON A MICROSCOPE FIELD BESIDES SOME NONMOTILE OR LOW-MOTILE SPERMATOZOA.
3.
NONMOTILE SPERMATOZOA ARE OBSERVED,

4,

= WHEN SPERMATOZOA OF LOW MOTILITY BESIDES

= WHEN THE SPERMATOZOA AFTER PENETRATING THE
CERVICAL MUCUS DO NOT RESIST ITS HOSTILITY AND SHOW COMPLETE IMMOBILITY OR WHEN NO
SPERMATOZOA CAN BE SEEN BECAUSE THE MUCUS DOES NOT PERMIT THEIR ENTRANCE. IN THE
LAST CASE, IT IS INDISPENSABLE TO KNOW WHETHER THE CONDITIONS OF THE VAGINAL INSEMI-
NATIONS AND THE CERVIX INSEMINATION INTO THE VAGINAL POOL ARE NORMAL. IT IS UNDERSTOOD
THAT THE INTERPRETATION OF THE ABOVE CLASSIFICATION OF THE SIMS-HUHNER TEST DEMANDS

PREVIOUS KNOWLEDGE OF THE SEMEN ANALYSIS, ANY ABNORMALITY OF SEMEN WILL RENDER THE
INTERPRETATION NULL.

Fig. 9A Sims-Huhner Test — Criteria for
interpretation.

We have been using the following criteria
for interpretation :

1) Total receptivity of the cervical mucus—
when 10 or more spermatozoa are seen on
a microscope field.

2) Partial receptivity of the cervical mucus
—when less than 10 motile spermatozoa are
seen on a microscope field besides some non-
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motile or low-motile spermatozoa.

3) Partial hostility of the cervical mucus—
when spermatozoa of low motility besides
nonmotile spermatozoa are observed.

4) Total hostility of the cervical mucus—
when the spermatozoa, after penetrating the
cervical mucus, do not resist its hostility and
show complete immobility or when no sper-
matozoa can be seen bacause the mucus does
not permit their entrance. In the last case,
it is indispensable to know whether the
conditions of the vaginal inseminations and
the cervix insemination into the vaginal poor
are normal. It is understood that the in-
terpretation of the above classification of the
Sims-Huhner test demands previous knowl-
edge of semen analysis. Any abnormality
of semen will render the interpretation null.

In Vitro Sperm Tests

Several tests for in vitro migration have
been proposed, all of them based on the con-
tact of the semen with the cervical mucus.

We think that by its simplicity of perfor-
mance and not needing any specialized equip-
ment, the Muller-Kurzrok test adequately
performed provides highly valuable infor-
mation.

This test is indicated when the Sims-
Huhner test is negative, when the mucus is
normal and there is a good semen placement
in the vagina. It is also indicated for a re-
evaluation of the sterility factor when no
clear conclusions are reached in the diagnos-
tic investigation.

The classical method is placing a drop of
semen beside a drop of mucus and joining
the edges of the two drops by pressure with
the cover-slip.

Under the microscope, in normal condi-
tions, we will verify the formation of in-
dentations into which the spermatozoa direct
themselves opening their way by forming
true trails by which their followers flow.
Gradually. new caravans bifurcate, often
leading off one sperm cell which swims in
several directions, freely in the cervical
mucus. ((Fig. 10).

When there are impeding factors the pro-
gression of the spermatozoa, frequently anti-
spermatozoa antibodies the contact of the



WHfn 55 4 10 A 1 H - A. Campos (429) 11

According to Kramer when spermatozoa
become attached to the edge of the cervical
mucus by the head, the immobilizing factor
comes from the cervical mucus (Fig. 12-A);
when attached by the tail, the immobilizing
factor is in the spermatozoa (Fig. 12-B).
Often, spermatozoa are attached by the tail
and by the head. In other instances, one
sees a great effort of compact groups of sper-
5 matozoa which try with difficulty to pene-
Fig. 10 Normal Spermigration trate the cervical mucus. A few break away
and show randomized migration. Frequently,
many of these speramatozoa do not go over
2cm. of migration and show the shaking
phenomenon, described by Kramer.

As it is known, the cervical mucus shows
different aspects. Because of this several in
vitro tests have been proposed with the

Fig. 11 ‘ S winas /

/ |
surfaces of the two liquids show on the i ———— )
seminal side a progressive accumulation of ‘
spermatozoa which vainly force passage un-
successfully until the accumulation of the
spermatozoa becomes also a mechanical ob-
stacle to the attempted passage by other ; - /
spermatozoa (Fig. 11-A 100X and B 200X ). i § s=am A W‘*"“"*«/

M .

Fig. 13 Our technique for Muller Kurzrok
test.

STRAITS
OF THE
STicky CERVIX

Fig. 12 Imitation of the Kramer and Jaeger
concept Top—Immobilizing factors
in the cervical mucus Below—Im-

mobilizing factors in the sper- In the Straits of the Sticky Cervix.
matozoa. Fig. 13 In honor to late Irving Stein.
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fractioned examination of cervical mucus.

In practice we have been solving the pro-
blem in the following manner: the semen
is placed along the slide parallel to the cer-
vical mucus. This allows us to approximate
the two liquids and increase maximally
the dividing line between the two speci-
mens, allowing a study of sperm penetra-
tion along this long frontier (Fig. 13). In
following up the specimen it is frequent to
sometimes see frank penetration, in others
low penetration, or even no penetration.

These facts can be correlated with the pre-
sence of different fractions of cervical mucus
or to translate immunological hostility.

The Muller-Kurzrok test performed accord-
ing to this methodology, when negative or
frankly positive in the presence of mucus
with normal characteristics, it is highly
suggestive of the presence of immunological
factors in the couple or in one spouse.

The behaviour of the spermatozoa in the
post coital test and in vitro migration test
can be better interpreted with video tape
recordings. This allows a detailed and re-
peated study of the exam performed as well
as a comparative study in the same patient.

However, in vivo and in vitro migration
tests and immunological research inexplicably
present in certain cases totally contradictory
results when repeated in another cycle. For
this reason, a negative result should not be
conclusive.

In summary, we could say that the above
cervical mucus tests, due to their simplicity
of performance, can become a routine inves-
tigative method allowing an interpretation
of the behaviour of the endocervical epi-
thelium.

Comments

Today, we can say that the cervical mucus
acts as an efficient filter whose permeability
increases or decreases during the several
stages of the menstrual cycle and sexual life
sometimes facilitating other times hamper-
ing the penetration of the sperm cell.

Although existing literature on the com-
position and characteristics of the cervical
mucus and its functions. its complex mixture
of secretions, transudates and other compon-
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ents from the genital tract is extremely vast,
the cervical mucus still hides numerous
mysteries which are a stimulus for research
involving the etiology of conjugal sterility
or the development of new contraceptive
methods.

The taping in video-tapes of the behaviour
of the spermatozoa as well as the morpho-
dynamics of the endocervical cells facilitate
the study and the observation which has
also been demonstrated in material collected
from the endometrium and from the endos-
alpinx.

In honor to my late and beloved friend
Irving Stein I make mine his words and
show a self explanatory symbolic picture :
“the cervix is a sticky straight where the
canoe of the King spermatozoa must be
pushed by the guards. Now the stream is
too gooey for paddling, many of his followers
turn back here and are left to perish in
the fragrant vagina, overcome by the fumes,
unable to survive the long journey’. I do
not believe that the cervical canal is the
door of the garden of Eden as it was called
by Behrman. 1 think it is a mysterious
tunnel the spermatozoa will experience the
most fantastic and unpredictable adventure.

(Presented at the Japan Simposium of
NFP in October—Tokyo, Japan 1979)
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EFFECTS OF PROSTAGLANDIN E: AND VARIOUS
HORMONES ON ACID MUCOPOLYSACCHARIDES
IN THE TISSUE OF THE HUMAN
CERVIX UTERI

Masami NAKANISHI
Department of Obstetrics and Gynecology, Aichi Medical University
Takayoshi NAKAYA and Kinichiro MIZUNO
Department of Obstetrics and Gynecology, Nagoya City University Medical School

Abstract: The quality of acid mucopolysacchrides (AMPS) as uronic acid was
investigated biochemically in the cervix uteri after prostaglandin E; (PG E.) and sex
hormones treatments. AMPS contents measured in PG E; 6 mg group and PG E, 10
mg group were detected in almost same value and slightly higher than that in the con-
trol group. Morever, AMPS values in PG E; 12mg group markedly increased. It sug-
gested that a certain dose or more of PG E; increased AMPS value in the cervical tissue.
The highest value of AMPS was recognized in PG E; 12 mg-estradiol bonzoate 4 mg group
of all groups. The problems of the effects on cervical AMPS of PG E; and sex steroid
hormones were pursued. The effects on cervical AMPS of estradiol benzonate seem to

be interfered by progesterone, but that of PG E, was not depressed by progesterone.

Introduction

Though the cervix forms an integral part
of the uterus, its structure and function
differ from that of the corpus. During
pregnancy the cervix aids in the retention
of the conceptus but during labor it dilates
in response to the contractions of the corpus
and permits delivery of the fetus and pla-
centa. But there are many problems in
obstetrics that are pressing and must be
solved before we can achieve any real im-
provement in our clinical results. Prolonged
labor, where the cervix fails to become fully
dilated twenty-four hours or more from the
onset of contractions, remains one of the
great problems of maternal complications and
fetal prognosis. Of these, the most urgent is
the control of uterine activity and the under-
standing and control of cervical effacement.

It is curious that so little thought has been
given to the explanation of these dramatic
changes that are associated with dilatation,
and that so little effort have been made

either to find out what they consist of or to
control them. It appears now to be generally
accepted, that the cervix is basically and
fundamentally a connective structure. Con-
sequently the changes must be explained in
terms of the mechanisms of connective tis-
sue, especially hydrophilic acid mucopolysac-
charides in ground substance. Sex steroid
hormones are markedly increased during
pregnancy, therefore it seems that softening
and ripening of cervical tissue during preg-
nancy are regulated by various hormones.
This investigation was undertaken to make
clear the mechanism of ripening in the
human cervical tissue during pregnancy by
studying changes of AMPS in cervical tissue.

Materials and Methodes

Total thirty-four materials were obtained
from the cervical tissue of the human uterus
removed operatively for leiomyoma of the
corpus uteri. All patients were not preg-
nant, ranged from 30 to 52 years old. Six-
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Table 1 Methods of extraction and quality of AMPS.

specimen

dry sample (gm)

boil in water bath (100°C 5 min)

incubate the solution (37°C 4 hrs)

centrifuge (8000 rpm 0°C 30 min)

store (4°C 24 hrs)
centrifuge (8000 rpm 0°C 30 min)

AMPS value (pmol/gm)

store and homogenize in acetone solution (0°)

abjust to 70 % solution with absolute alcohol

wash the sediment with alcohol and ethylether

evaporate to dryness under reduced pressure in desicator

digestive with Pronase E (37°C 24 hrs pH 8.0)
adjust the solution at pH 8.0 and repeat to digestive with Pronase E (37°C 24 hrs pH 8.0)

abjust to 0.3 N solution with 2 N sodium hydroxide
adjust to 5% solution with 20 % trichloro acetate

adjust the supernatant to 1 % solution with crystal potassium acetate

| evaporate to dryness under reduced pressure in desicator

measure the optical density (5635 mp) by carbazole method as uronic acid

teen materials obtained from the patients
without prostaglandin E; (PG E,;) or hor-
monal treatment were examined as control.
Three materials from patients with PG E,
6 mg, two materials from patients with PG
E; 10 mg, six materials from patients with
PG E; 12 mg, three materials from patients
with PG E, 12 mg—ertradiol benzoate 4 mg,
two materials from patients with PG E; 12
mg—estradiol benzoate 4 mg—progesterone
50 mg, two materials from patients with PG
E; 12 mg—progesterone 50 mg, were studied.
PG E, orally, and estradiol benzoate and
progesterone intramuscularly were given
daily for 4 days before operation. Each
group was divided to by each treatment.

Immediately after removal of the uterus
the part of the cervix between the internal
and external os was amputated, and the
endocervix, peripheral attachment tissue,
secretion, and blood were carefully excluded.
Thke estimation of AMPS value in the cer-
vical tissue was determined as shown in
Table 1.

Results

Total AMPS values were estimated as
uronic acid per lg of dried and defatted
tissue weight. The control group showed

a mean value of 8.1+0.5 gmol/g in Table 2.
The AMPS value of the each group is shown
in Table 3. and the results are graphically
outlined in Fig. 1. The mean values of PG
E, 6 mg group, PG E, 10 mg group and PG
E; 12 mg group were 10.4+1.4 p#mol/g, 10.3+

Table 2 Total uronic acid value in the cer-

vix uteri.

No. of dry weight total uronic pmol/g dry
case (gm) acid (pmol) weight
1 2.22 17.0 7T
] 1.84 14.9 8.1
3 291 21.0 7.2
4 3.51 28.4 8.1
5 1.85 16.6 9.0
6 1.93 15.0 7.8
7 1.87 14.8 7.9
8 1..62 11.5 6
9 1.84 14.1 T7

10 1.59 14.1 8.9
11 2.51 22.5 9.0
12 1470 14.8 8.7
13 3.18 23.9 75
14 2.64 22.2 8.3
15 3:45 211, 7.9
16 © 1:52 12.5 8.2
Mean 2.26 18.2 8.1+0.5
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Table 3 Total uronic acid value in the cer-
vix uteri.
(effect of PG Ez 6 mg, 10 mg, 12 mg)

No. of dry weight total uronic pmol/g dry
case gm) acid (pmol) weight

reatment group of PG E: 6 mg

17 2.55 23.2 9.1

18 2.62 26.4 10.1

19 176 21.0 11.9
Mean 2,31 23.5 10.4+1.4
treatment group of PG E: 10 mg

20 2.46 25,6 10.4

21 1.85 19.0 10.3
Mean 2.16 22.3 10.310:1
treatment group of PG E: 12mg

22 1.82 22.2 12.0

23 1.84 22.8 12.4

24 1.89 21.6 11.4

25 3.09 30=2 11.4

26 2.25 30.4 13.5

27 1.70 216 12.7
Mean 2:10 25.6 12.3+0.8

pmol/g
12| AL
——

10+

J T

6_

4_

2._

non-treat PG E: PG E2 PG Ez
6mg 10mg 12mg

Fig. 1 Total uronic acid value in the cer-
vix uteri
(effect of PG E: 6 mg, 10 mg, 12 mg)
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Table 4 Total uronic acid value in the cer-
vix uteri.
(effect of PG Ez and sex steroid
hormones)

No. of dry weight total uronic pmol/g dry
case (gm) acid (pmol) weight

treatment group of PG E: 12 mg-estradiol

33 2.36 37.6 15,9
34 2.13 30.6 14.4
35 1.91 30.6 16.0
Mean 2.13 32.9 15.4+0.9
treatment group of PG Ez 12 mg-ertradiol-pro-
gesterone
36 2.59 30.0 11.6
37 1.70 22.8 13.4
Mean 2,15 26.4 12.5+1.3
treatment group of PG E: 12 mg-progesterone
38 1.78 19.8 111
39 1.87 25.2 13.4
Mean 1.83 22.5 12.8&1.2
pmol/g
16 %
i
12
10 -
g mls
6 -
4 =
2 f—
non-treat PG E2 PG E: PG E:2
- E2 —E2 — proge.
— proge.
Fig. 2 Total uronic acid value in the cervix
uteri
(effect of PG E: and sex steroid
hormones)
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0.1 #mol/g and 12.3+0.8 pmol/g respectively.
Total AMPS contents as uronic acid meas-
ured in PG E, 6 mg group and PG E, 10
mg group were almost in the same value
and slightly higher than that in the control
group. And then, compared with the value
in the control group, the values in PG E,
12mg group markedly increased. It sug-
gested that a certain dosis or more of PG
E, seems to increase AMPS value in the
cervical tissue.

The problems of the effects on cervical
AMPS of PG E, and sex steroid hormones
were pursued. The results were shown in
Table 4 and were outlined in Fig. 2. The
mean values of PG E; 12 mg—estradiol ben-
zoate 4mg group, PG E, 12 mg—estradiol
benzoate 4 mg—progesterone 50 mg group
and PG E, 12 mg—progesterone 50 mg group
were 15.4+0.9 #mol/g, 12.5+1.3 pzmol/g and
12.3+1.2 pmol/g respectively. The highest
value was recognized in PG E, 12 mg—estra-
diol benzoate 4 mg group of all groups. But
total AMPS contents in PG E; 12 mg—estra-
diol benzoate 4 mg—progesterone 50 mg group
and PG E, 12 mg—progesterone 50 mg group
were presented in the same value and higher
than that in the control group. Effects of
estradiol benzoate seem to be interfered with
progesterone, but that of PG E; were not
depressed with progesterone’

Discussion

Recently, many attention to the mechanism
of cervical ripening ‘‘softening’ during
pregnancy and labor have been turned to-
ward. Nevertheless, it is impossible that
the cervix uteri is intendedly regulated to
the condition of soft ripening or rigid un-
ripening, Since in Danforth? in 1947 stated
that the human cervix uteri is basically a
connective tissue, and is to be contrasted
sharply with the cotpus, which is basically
muscular, much research has been carried
out into the connective tissue in the cervix
uteri.

To dissolve the problems of this mecha-
nism, many investigations as to the collagen
in the uterin cervix were done by Hark-
ness”’, Buckingham?®, Danforth®, Rimmer®
and Karube® who reported concentration of
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the collagen decreased and the weight of
the uterin cervix increased during pregnancy
and labor. There is the implication that
the collagen may be destroyed, and not
simply loosened and pulled apart.

Danforth®’, Buckingham®, Timpl”, Hira-
kawa® and Karube®, presented that the non-
collagenous protein, or the structural protein
increased in the coincident with the decrease
of collagen concentration in the cervix uteri
during pregnancy.

On the other hand, Nakayama® and Ma-
jima'® found that hexosamine and glucosa-
mine increased in the cervix of rat, and
Ohkawa!” and Endo'” found that uronic
acid and glucosamine increased in the human
cervix uteri during pregnancy. Authors'®
and Danforth reported previously that acid
mucopolysaccharides in the human cervix
uteri markedly increased during pregnancy
and labor, and that the acid mucopolysac-
charides which were most frequently found
in the human cervix uteri were hyaluronate,
chondroitin-4- and chondroitin-6-sulfate and
dermatan sulfate.

Many studies have been given to the re-
lation of sex steroid hormones to connective
tissue mechanism, but few studies concern
the human cervix uteri.

Morgan'”, Grant!® and Saga'® reported
marked changes in hyaluronate by estradiol
treatment. Puck!”, Hiibner'® and Borglin'®
stated that estriol has a strong influence on
the cervix and the vagina. The authors
also recognized that estriol 40 mg group had
as strong effects on acid mucopolysaccharides
in the human cervix uteri as estradiol ben-
zonate 4 mg group did.

Few biochemical investigations have been
reported as to the effects of PG E; on acid
mucopolysaccharides in the human cervix
uteri, although PG E, has been used clini-
cally with some success. The present study
indicated that PG E, 12 mg group combined
with estradiol benzoate 4 mg was most effec-
tive on increasing of acid mucopolycacchari-
des in the human cervix uteri.

It is also very interested that the effects
of estradiol were depressed by progesterone,
but those of PG E, were not inhibited by
progesterone in acid mucopolysaccharides
content of the human cervix uteri. From
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these findings, it may be suggested that sex
steroid hormones (especially estrogen and
progesterone) regulate the synthesis of pros-
taglandins, while the latter controls produc-
tion of acid mucopolysaccharides in the
human cervix uteri.

But it is not clear whether these effects
of these compounds are direct or mediated
through some unknown reactions. Also it
is important to define what characters hya-
luronate, chondroitin-4-, chondroitin-6-sul-
fate, and dermatan sulfate play in the cer-
vical ripening during pregnancy and labor.
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mg t 10mg #5OMmELD AMPS O&E3%A F FE
EThY, ZoERbIncREcHLE» . &
iz PG E: 12mg ¥E5BEC: AMPS (32 Bic#inL T
Wiz, —EEXIFN LU ED PGE: i FESEEHERA
o AMPS #¥mE¥5 3z &Rl L7z. PG E: 12
mg & estradiol-benzonate 4 mg 5D R £ TOEE
DHETESD AMPS fEx Lo Liz.

PG E: L MxF v A FRLE Y OFEHEIEEE DO
AMPS I FIF TR S>WTIER L7z, estradiol-ben-
zonate OFHEHF D AMPS 12 KIF+H2EE progester-
one WX oTHIFoh32, PG E: OFEL proges-
terone (Z X > Tl & hiehorz.

(B&fT « IEFNS54:3 A13R)
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clomiphene fEZMFlIc* L, prednisolone-clomiphene ¥Eic & 0 ENHEIRGAREER 2 DS, A
geixifid FSH, LH, estradiol, progesterone, teststerone, 72 & Nz JRH117-KS & 17-OHCS D4y ibEhfE
76 prednisolone-clomiphene BEiE DO PEIFFEREEF OB 21772\, & L ITZ DPHEICIIT % prednisolone
DERAZALNICLE S & L. Z0#SE, prednisolone X 1) ACTH 4iifilic X v Bl H3k® andro-
gon W EIHIL T, gonadotropin fyWE{EHET 5. 2) PCO Tik LH 0iEMEAEKT &%, FSH 0¥t

WEIT IR 2 7253, 3) positive feedback BREAS# GE,
ZhiCiXiEE androgen OFIAEE TS E EL NS,

Ef L LH surge 20X R Z .
4) IRz BT gonadotropin (ZX%H3 % Ktk

DERENF % H725HF. 5) clomiphene ™ FSH, LH ZiMEdE(ER L UL gonadotropin (233 % Kt
PEOHABIE & OWHTMER 2T 5. 6) TEMAICEIF S LH o U CHRERER? 5 5.

I %G ®i=

PIFFAREOREOHESZID E LWL DR D Y, 1
SRIBRVARAIRE E SR TWeEHEDPIIRETL, 20
ZL DLDOHIIOFERICEIIL, BHBHTH BITIR
B b Db FHEFEcEL L oIchDlk. Z0Xo%
BIEDHEHRZ, clomiphene citrate, cyclofenil, human
menopausal gonadotropin (hMG), 725 OViZ Br-er-
gocriptine (CB-154) R EDBRAFRIC L5 Z L B3FE—ITdH
Fohs.

FREOPEIIFEFAID T clomiphene & b Ji<
HHEH, BECHINEEICIENHERIE 2 bh
HZLixkambhTna. LerLREDL, WhooHiik
JEFI T clomiphene THUIRRZ B2V, &
Witz E T clomiphene I XS KLz h @ T %

FIE LB 23000355, Z0OX5RbDOEHT 5
Wik —o> & LT glucocorticoid & clomiphene & @
BHRE B 5. bhvbhid§ TICRIE BB REIER 2
clomiphene #EZhDH 1 BE4E fRic%t L, prednisolone
L clomiphene @ fff T Hisd TE W FEIFE RIS 2
bNBHZLEEHERL TSP, KP4 Tit predniso-
lone-clomiphene #EDO PTG, & {IZ predni-
solone DIEMA%Z BHT 2 HMT, LUTDX 5 7%2%ERE
1727,

MEMNRL D RICHRAE
AWFFETW D clomiphene 5413, clomiphene %
1 A50mg, 5 HH#E- ik, ZOE5E CTHIINF

FENRWEA T ENEIC 1 A50mg FoBMERYIC, 1
H150mg % THIEEE- L, 150mg, 5 HE, &3 E#
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BEZFOTHRBHIINKE 6V 1 ERAKE TS
%. A3 clomiphene #r5DOHIR &% b 7o Wi 2 FE4E
BRI LTWS. 2, % ARO S¥HIL proges-
terone 60mg D 5T {HIBHIMAFED bR H27cdD
FEIERARE L.

clomiphene ##E%hf5iz->\ T clomiphene 1 H150mg
BphErs o F# L, Fhichl &7 prednisolone-
clomiphene #%5-0 E#iz# B L& 1TV, M4 LH,
FSH, estradiol (E,), testosterone (T), progesterone
DERR b R OMEIRORBE R T o7, ETE
fillz x> T 1%, prednisolone-clomiphene #%5Hif#
oifd LH, FSH, T, # 5 N JRH17-KS £ 17-OHCS
DRE EFTV, ZOEBERF Lz

M LH, FSH ® Rz #H 179474V b—7HF

CASE. A

T.T. (30 year-old)
—1

clomiphene

BBT 150mg X 5days

36.0%

°C
37.0F

Fib - fRE - K- WH

(439) 21

ZeFiio v b LH, FSH ¥ v b & AWT 2 9ifkikic X
Y4707z, IMH E: 38 XU progesterone %, ZH i
125].estradiol, 1%I-progesterone ¥ A7 A2 Xk % 2 Hifk
ek VERLEZ mHPTIEI FV+HFEEloxy b &
U CHIE L.

B D17-KS 13 Drekter 2%k, JR¥17-OHCS i
Reddy ZEEic k> T HIiE#® 1727%. prednisolone &
clomiphene O#5 LIS HATEEEIC Lok Tib
%, progesterone (T X 5 JHIBHIML % 7213 ARRBHAAE 2
H % prednisolone 1 H 5 mg #10H[#, clomiphene
&S5 H LY 1 A150mg %5 HRHES L.

B iR

prednisolone 1 H150mg, 5 ARHEMEE D FEHL,

prednisolone 5mgX10days.

clomiphene
150mg X 5days.

100 | mlu/ml FSH & LH
e—e LH

o---0 FSH

50 -

- pg/ml estradiol & progestei‘one. ng/ml
1000 -
sooAi I 4(;
600 = g 20
400 -'E g !
200+ @ £ 1
e X—X %

700 pg/ml testosterone

600 -

500 |-

400 |-

300

0.4+ CM

0.3 amount

0.2 ml

0.1E - L

20 spinnbarkeit

10k ™
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ferning = H —

Fig. 1

Pattern of BBT, serum FSH, LH, estradiol, progesterone, testosterone and cervical scoring

during clomiphene alone and prednisolone-clomiphene therapy in a patient with clomiphene

failure
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CASE. B

M.N.(26 year-old)
—3

37.0F
0 BBT 30mg

36.5- M
7222227272

clomiphene #£%4iz 331} % prednisolone & clomiphene

ARESGE 26 % 4 5

prednisolone 5mgX10days

clomiphene 150mgX5days. progesterone C¢lomiphene 150mgX5days.

pregnancy

e—eH

Lmlwm] FSH & LH
o--o FSH

1000 - P&/ml estradiol &

800 progesterone
600

400 _I estradiol

200 -

ng/ml
progesterone I jg
30
20
10

pg/ml testosterone
1100+
1000 -

W

800
700+
600

F CM
"1F amount ml

ooo
oW

e e CTIT]

spinnbarkeit

ferning

At

Fig. 2 Pattern of BBT, serum FSH, LH, estradiol, progesterone, testosterone and cervical scoring
during clomiphene alone and prednisolone-clomiphene therapy in a patient with clomiphene

failure

Zhiz#i{ prednisolone-clomiphene #ffJ&ii®> BBT
phfg, MR ARLE VR X OEERRD RO ZEE %X
1~2iR L.

clomiphene Bl CHEIIMHE Z & 72 o708z B
T, M FSH, LH OZEENIER A, B &hicks
DR TDH 5. EHFIATIE E; & clomiphene Hilk
10H #iciX500pg/ml @ v~V TLEH LR, Fhic
e LH o XREHKHIZEZ 59, BBT Lifif proges-
terone LA BAHTH Z 0 SRS TH
3. B, ZoOREMIE clomiphene $5-HI1E20[H i
AR AR bivlz. EFBIZBWTYL E,
% clomiphene ¥EH&T 9 H#121650pg/ml & v 5 JE
BB ON LI ELTHWE— 7 2R LT, ZTh
iz LH o kEHIZEE 642427 BBT Lt
progesterone fi7s5H#A T, AEFI L Z D clomiphene
BB 5.0 BT EPIICh 5 LfEE SIS,

clomiphene BiffifEiic 5| &, WHEHICIXARE

%2 H X Y prednisolone 1 [l 5 mg #10H ¥ 5L,
XHI1cH5 HLED clomiphene 1 H150mg # 5 H[Eff
G Lz, ZoftHREM T, fEF A clomiphene
# 5% 2 H, predsolone 55 H iz fuff E, 13720
pg/ml ¥ TCERLTE—2 2K LIE, E, OFELX
M5 HMFHEL, ZO%THELE ff E, ov—7
iz < LH, FSH £ £#88.1mIU/ml, 79.6mIU/
ml DIETE—272E L. 1 progesterone (& LH
v—27 ® 2 H#iZ 10ng/ml D L)L 2 L7z, 10ng/
ml PLED U-ULAEEE, Z oAl clomiphene #
Sz cleciidiEz oz b E 2 b, fEFIB Tik
1fiff E; i clomiphene #5#& T2 AL 7 HERICZ
N EN400pg/ml PLED L_LIZELT E—7 2R L
72, WolcATHEL. LH i1 clomiphene %5 H
P OBE TR £ ToOMM TARARESh, HC
#HIF Tk FSH W OIREETHES B bhiz.  clomi-
phene & T12H7%ic E, D 3 0AalRy ©°— 27 OIEREN
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CASE. C
TT(30year-old)

prednisolone 5mg/day X 10days
mlU/ml %miphene 150mg/day X 5days

200 CJLH
LH & FSH N FSH
ovulation (+)
100
ng/ml
2.0
testosterone
1.0 H H
mg/day ]
20
17-KS
) ;_\\/
mg/day
17-0HCS
10 -
1 1 1 1 1 1 1 1 1 1

1 34 & % 9 1m 13 15 17 19
Day from onset of withdrawal bleeding

Fig. 3 Pattern of serum FSH, LH, testo-
sterone,urinary 17-KS and 17-OHCS
during prednisolone-clomiphene th-
erapy

Zbh, ZOULE1,000pg/ml BRLE Z0E—
71tV T LH o $ine’—2 & FSH D #gehiz L&A
MNED bz, M progesterone X LH v¥'—27 M
A2b EH L. Z ORERFILZ OB BRI IR AR
Lz,

IMH T, clomiphene HiJJEHIE prednisolone-
clomiphene ffHEMOEMM WML T, EHAF0.4~
0.7ng/ml, FEHI B 1%0.5~0.9ng/m]l O FANDOLEEH T
o7,

Wiz, prednisolone-clomiphene #fHE#licB T,
prednisolone & clomiphene G H DiH 7 & W
IZRPANE LD EBE K3 ~51c R L. EFCT
1%, M LH o FER#E1X30.5mIU/ml, FSH {X16.8
mlU/ml T & %%, prednisolone ® #%5 T LH XK

B - fRE  KEE - FHE

(441) 23
CASE. D HO(27year-old)

@ prednisolone 5mg/dayX10days
U/l clomiphene 150mg/day X 5days

200 LH & FSH in serum E %I;H
ovulation (+)
100
] ] |
ng/ml
201 testosterone
1.0 -H H H
mg/day
20+
17-KS
10
d
mE/dny 1 omcs
10
1 1 | 1 L1 | |

1 3 5 7 9 11 13 15

Day from onset of withdrawal bleeding

Fig. 4 Pattern of serum FSH, LH, testo-
sterone,urinary 17-KS and 17-OHCS
during prednisolone-clomiphene th-
erapy

T, FSH 3#nfE# 255 L7z. clomiphene DB
Hofd LH & FSH iZ#nL, AREHE6 BicH
HLHPNEWE—=IEREH BNz T ERE 8
AAHHEILE £ CREERT L, £0%1: EAEM 2R
L7z, JR¥PLI7-KS ZfiH T 2 13E3TL TEB Lz

RHi17-OHCS i prednisolone 5”1 & KT L7 ds
7. JEFID TiX JBHERTD gonadotropin @ FEREEIX
LH 1X106.6mIU/ml, FSH 311.0mIU/ml T&» V, %
FENIp (PCO) 3%z b7z, prednisolone 1 H 5
mg OFERAICL Y, M@ LH & FRC P LTE
WL tleonkdd, ff FSH 3008z R L.

IfiFp T & JRHP17-KS fEi% prednisolone #-5- TIEEELT
L7. clomiphene @ iBn#hic X %1 LH, FSH

72 5N RH17-KS, 17-OHCS DO ZEBhiIfDd TR <,
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CASE.E KH(30year-old)
prednisolone 5mg/day X 10days
mIU/ml clomiphene 150mg/day X 5days
200 ; CJLH
LH & FSH in serum S PeE

ovulation (—)

100 -

ng/ml testosterone
2.0
1.0

mg/day

20

17-KS
10
mg/day  17.OHCS

1 1 1 1 1 1 1 1

1 1
1 3 5 7 9 11 13 15 17 19

Day from onset of withdrawal bleeding

Fig. 5 Pattern of serum FSH, LH, testo-
sterone urinary 17-KS and 17-OHCS
during prednisolone-clomiphene th-
erapy

ML TiChFH0EEHFED bhich’, £h$0.9~1.4
ng/ml DEFERNTHo7z. 2B, EFIC L DT DFHLE
I HRIRA R S hie. EFIE T, IREEMGETO M
i LH & FSH X #1%1.36.1mIU/ml, 7.4mIU/ml

# L, LH OEBEIAL0EE Th o 7. prednisolone
b Tl LH ZEHLVv-VE CFELE?, FSH
IIREEESM U7z, clomiphene ZiBH5E4 % &, M
LH & FSH iZ& iz, &<z LH o
B, clomiphene #5-Bi#A55 3 H H Ti%84.6mIU/ml,
7 HHi2ix121.5mIU/ml & CHEE L. M TidE
WEEA32.2ng/ml & 2372 D EfE % & 27223, prednisolone
OERETET L, #5452 Bicixl.55ng/ml & TR L
7z. L L7235, clomiphene @ 5T LH »8EE

clomiphene #%) iz 35 % prednisolone & clomiphene

ARESGE 256 % 4 &

THLMHPFTHHEUCEMLT 2ng/ml LEDOFE LLT
W Uiz, JRP17-KS X b T & LT LT EH)
L, prednisolone D5 T LH KT & & 4,ic17-KS
HIET L, clomiphene ? BM#E T LH A #n+ 23
L17T-KS ELFUOLEATD LW 5 RE—VE Lotk
JRH17-OHCS 1% prednisolone D#%E Tixdh & v &1k
%%}, clomiphene 5 Tz R L. ¥, =
DI BERIRFER S ko,

iz, clomiphene #E%f7liz%t3 % clomiphene Biffi
#EJA# L prednisolone-clomiphene fff#5 E#HD
JA#IEE10~12H 1z, &/ LH-RH 200ug # BH#LTT
FEOKEMEEZ B LD WX 6 TH 5. clomiphene
B2 prednisolone-clomiphene i/ & Ti 2 fEf &
4 FSH DOHREE, 3100 LH-RH AR O £EEIE
DIt FSH IZi3ZEZH b2V, TEEL D LA
BHEICIRERESRD b, Thbb, LH Ot
WEEICIEFE T A U, LH-RH Afi%o LH &
CIREMER L OERES L CRFELVWERA DR, &L
126053 fEE T LH Bicid 2 fEf] & b FHENS A U,
TZTHBEDSH BT XX, LH ORISHEESHBE 2 L
TW3AZ & Tdhb. clomiphene MERDF 1 FEdE HR T
»V7@h 5, LH-RH #£5#%0 LH o KStEOFEHS
ESLTAET DML, SOLICRFAEZERZILERDS.
IR LIC gD 5 272 { & %, prednisolone 23T
Miko LH Bz EEAEST 2 282 HorExbh
5.

prednisolone & clomiphene £5 il rh @ JRH17-KS
L17-OHCS OZEE %, 12EFICOWTRLIDRBK 7
Tdh5bH. RPL7T-KS 2 prednisolone %5 T ik AN,
clomiphene ?ENHFHET FAT 54?240, predn-
isolone T{ETF L clomiphene 5T FH+ 5 4 D2
#], prednisolone T TF L clomiphene 5 CLH L
72y @ 3 7], prednisolone & clomiphene [ D5
THLELENL D 5§l Thol. —F, RF17-OHCS
1% prednisolone T{&F L clomiphene TZ{L L7}
@ 34, prednisolone & clomiphene #%5-Hilz F&H-L
72% ® 145, prednisolone & clomiphene #¢5 TZ1L
NI BNRPDT2h D 8H Th oz,

£ %

clomiphene 1 H150mg, 5 H[# o H#E- T i JEIR
BERSH2RWH, Zhic prednisolone # 1 H 5mg,
T~10H AT 2 LPEIIRE Z 5. Z @ prednisolone-
clomiphene #i% clomiphene #EZNFIC%) LT, s
TEWBEIFF IR 2 5 GEFIEU 3 LEI85%) %, T
DIEDEN T ZNE 1T prednisolone 2B H & Z HN%
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KH (30 year-old)
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AN(29 year-old)
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Fig. 6 Pituitary response to LH-RH during clomiphene therapy (@ ——®) and prednisolone-

clomiphene therapy (@----®)

Vv, AAFZE Cld prednisolone 22 ED X 5 e ZEI 2R
FTO»E, MPCRPGLE CEIEH LR ET O

prednisolone 72 & @ BIBRE &N EVIEZ ZHETIT
b BB BRAE(ERE, Stein-Leventhal JEER, PCO JE
fEFE72 £ @ androgen WFEPEIZ L, PEIIERO BHY
THEASh T3, Zhid ACTH %417 3 Rl R
RO Z4TD Z Liz X > T B androgen £k
BRI, ZOREIINEEICEE LS L, PR
otz iichsErbhsd LrLEk, RAIBRE
FEVIBIREERENSEE R bOIEHLTY, &
FEERORL T X 5 ICTEMK gonadotropin F3iD N
BED bR, FEEOHE X Sohval and Soffer!?iz ko
THiTbhTWna.

prednisolone D FA7FIC 5 2/EHIZ TEMARTZE
735 D gonadotropin 23D TTHEZIR D I1F 2, estrogen
? positive feedback ZhFiz x4 5 HEED BEELNRRN
brlEZOLNS Thbb EFAEBIRLIK
clomiphene OHFEE#ITIX, M E, Zzhzh
500pg/ml, 1,650pg/ml & HWLLTE—27 2L
7. Lal, Thic#Ed LH okXEKRBIZEZ 57,
MmPEMic kb > T 5. clomiphene BiffiEHE I B
W7z prednisolone & clomiphene o f#ff#&EEA#iic
1%, FEFIATIE E, 12720pg/ml DIET E—2ITHEL,
ZDOE—2128nT LH surge 232V, PEIIRFHEZ

Xhiz. JEFIB® prednisolone-clomiphene 5 J&#j
1Z21%, clomiphene #& T12H#IzMLH E: {31000pg/ml
ICEL TR C—2 B Eh, 202 H#kic LH
DHFNE =27 BB bh, PFIRFREhLTNS. 22
128 UTZERI 235, clomiphene #EZWF[ICiX estrogen
IzX% % positive feedback BEFEREN H % L EX DL
H, prednisolone |3 Z DEREALEUGE, EFE{LT
LH surge #5|&iEZ T Ebh%. RIEFC~ET
%, ImH FSH OEBMEZIER Th 54, LH OEBME
1230mIU/ml YL EEEv_nich Y, PCO &bz,
Zh o DERIzK L prednisolone #5345 &, MH
LH — &K TEmZRL, & ITEFD TERE
Ly, wmYy LH o &E##fE2 5 prednisolone 5
SHTEHVAVETERLL EFCLEEICRBNTY
prednisolone Iz XV LH VRAUNBETTBEnWHEHE
VW BNz, —J, M FSH i LH &ixR4y,
prednisolone D5 CHUMOMEAASH BT,

ZDX 9T, prednisolone i gonadotropin D4yl
it UCRBRRER 2 R T2 2033 %. PCO iz T
prednisolone 3 LH #® P LTEF L4 fkL, E
H~RRE L0 FSH RO FH~AHES L&
zbN5. Sowers & Fayez!?id PCO & iofiTRIER
#%iz dexamethasone Z# K& (1 H 8mg, 5 HIE) &5
+5%&, LH & FSH WA OEBESETL, %7 LH-
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f 91 113 115 1I7 119 211
Day from onset of withdrawal bleeding
mg/day

15
17-OHCS

I 3 &§ 7 8 11

Day from onset of withdrawal bleeding

| 1 1 1 1
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Fig. 7 Seventeen-KS and 17-OHCS during
prednisolone-clomiphene therapy

RH izx45 LH & FSH O Kb T2 &8EL
TWw5., Zhit LH iz oW Ti[E—#Hr TH 525 FSH
B U CIRARER RS L AR T 2. ZOMEREAL
RIS RERNVE Y ODRROEICLVELTZEDELD
ns.

[} 3 ~5 TH BTk prednisolone T X % gonado-
tropin @ EAENZEIE, —iE androgen DL
BEDZAkic X 2RIEEMEDS R Sz, androgen DIEFE
SEDHEA, androgen 7% positive feedback Hfiz%t
LInlEgIz M8 < 73, prednisolone |2 X ¥ androgen v
SABET T 2 & TOMH Brd, Wik X 5 i
positive feedback #fEDYE « Effbiiblebahd
Lt s b, LaL, prednisolone T androgen L
SRUPMETFT LTS, fEF E (KH) @ X 9iC clomiphene
DEMNEE 12 X 2 LH O SWItHED 5, IR LD
@ testosterone ZFIAANHEENL, Foififr N s R
HEME L 2B L positive-feedback BERED A EDEZ 5

clomiphene #%}#liz 331} % prednisolone & clomiphene

@ prednisolone 5mg/day X 10days
clomiphene 150mg/day X 5days

17-KS

ARfESiE 20 %4 5

LEZLRS.

—75, &% androgen (ZIPELIC L IEHEIER L TORfa
FrHET D LEXONBID,
androgen OWW/MIIIRFREORELZRE, JIREEFE
BT 20 LHEREN 5.

prednisolone 12X Z DiFAs, BEHYYD X S icIii L
L CER L, BIBLo gonadotropin 233 5 Sk %
O IEEFOTWS. i, TEAELLITBNT
X, prednisolone 23RiHED>6 D gonadotropin i %
RET AR D Y, T oW THERN 21T2T
w5,

iz, clomiphene DIEREMLIT = > DI EZ D
nTnws, —o I TH Y, clomiphene (ZJRED
gonadotropin (233 % A2 2 B K & 4 % DRIOIDID,
HO—2 X WRTEH « TEARTH 2. £DHBTH
clomiphene DA EFERALIZHIK TH T % 3001015
Tk ic b EEEA LT FSH, LH oMt % i+
20, HETE, H5WIETFEREL-LICET S clomi-
phene @ {EHI#BALIL estrogen receptor T %MD,
clomiphene (X estrogen receptor :#E& LT clomi-
phene-receptor complex ZpkT %5. TOREE, #HIK
TFEIZMF D estrogen JEEEDMEW &%k L, estrogen
@ negative feedback #FFIc & VRK T2 & THEMEK
FIARSR~ gonadotropin HHi A&/ E VDM EHESH
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Mechanism of the effectiveness
of prednisolone-clomiphene
therapy in patients with
clomiphene failure

Shusei Higashiyama, Jinsuke Yasuda,
Kazuo Otsubo and Hiroji Okada

Department of Obstetrics & Gynecology,
Kyoto Prefectural University of
Medicine, Kyoto, Japan

The purpose of this study is to elucidate
mechanisms of effectiveness of prednisolone-
clomiphene therapy in patients with clomiphene
failure in spite of the condition where certain
level of estrogen is produced. Prednisolone was
administered in a daily dose of 5mg for 10 days
from the 2nd day of the cycle, and clomiphene
was given in a daily dose of 150 mg for 5 days
from the 5th day. Serum LH. FSH. estradiol
(E), testosterone (T), progesterone (P), and uri-
nary 17-KS and 17-OHCS were measured in both
clomiphene and prednisolone-clomiphene treated
cycles. Pituitary responses to synthetic LH-RH
in clomiphene and prednisolone-clomiphene cycle
were examined.

Serum LH and FSH did not fluctuate and
stayed within the normal range throughout
clomiphene treated cycle. E: levels gradually
elevated after starting the clomiphene adminis-
tration and rose to a peak. However, pre-
ovulatory surge of LH did not occur in clomi-
phene cycle. In prednisolone-clomiphene cycle,
there were gradual elevation of serum LH and
FSH with beginning of prednosolone adminis-
tration, and drastic LH surge was followed by
the E: preovulatory peak after the clomiphene
administration. Serum P level gradually rose
to 10 ng/ml or more, confirming ovulation.

On the other hand, a high serum LH level
prior to prednisolone-clomiphene therapy in pa-
tients having polycystic ovary promtly dropped
with starting of the prednisolone administration,
and thereafter LH gradually rose with the clomi-
phene administration. However, FSH stayed at
a normal level throughout the observation with
slight fluctuation. Serum T and urinary 17-KS
also continued to be abnormally high when the
LH level was very high. Abnormally high levels
of serum T in the early phase of the treated
cycle were probably the result of ovarian sti-
mulation by the elevated LH. The high T levels
seemed to inhibit follicular maturation, thus re-
sulting the ovulation failure.

The results of the present study suggested
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that many patients having clomiphene failure
might be related to polycystic ovary syndrome
with the dysfunction of positive feedback mech-
anism. Mechanism of action of prednisolone-
clomiphene therapy was likely to increase gon-
adotropin production in co-operation of predni-
solone and clomiphene through the hypothalamo-

clomiphene %)z 457 % prednisolone & clomiphene

BRESE 25 % 4 %

pituitary system. Moreover, prednisolone in
this regimen seemed to have the resumptive
effect of LH response to estrogen on the hypo-
thalamic level and to modulate the LH release

from the pituitary.
(A} : BS54 4 H17R)
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Clinical Evaluation of the DPC Kit; A New Short Term
Assay Method for hFSH and hLH

WRKFERANEHE
K N & A Mo F T HF oL @& F
Tomi OKAWA Hideko OKANO Kinuko YOSHIE
" H B M w T A R o H B

Yoshinao MIYASATO Hisaya IKESHITA

Mmook HE —
Shouichi OKINAGA

Kiyoshi ARAI

Department of Obstetrics and Gynecology,

Teikyo University, School of Medicine

O CRIEFRER £ 4 F A v b RIFF® DPC f, FSH, LH-RIA ¥ v FOEHRGHIic>E B L
RSO LOGIT-LOGZ v v MZ FSH, LH Wi b X WEGEZR L.
KT vEeADT vEANERNE, FSH T0.7~5.8%, LH 134.3~9.1%Td Y, 7v AMEEIZ FSH

4.7~8.9%, LH 6.3~10.5% Tdho7z.

T oA ZOMENE, FSH 1.9+1.4, LH 3.4+1.1mIU/ml Th-o7=.
c T v A ROREEICOWTHE, FSH TEILER103~116%, LH T85~88% Th->7c.
- NIAMDD ##ftot + FSH, LH, RIA % & ofliEfEo HEFE0E, FSH 0.92, LH 0.96 & & O

ZRLT.

c AT v A REANC, HETOEKSRED FSH, LH JE&{T2o7.
P EOFERM D, Axy POBEKEHOMEEIC > EBEEMA T

FSH $5 L8 LH %, TmARHEL bW S5 HR
HilgA LT T, ERARSERICENTE, SEEEL
HERER L TWAEERRLVEY THS. IROKEL
Cizz A huF oo 4aicE: LT FSH »E5
L, BB XU zhicki HAERER TS bz LH
OERNRME L 25T 5. EH ARBHRATE, &
WO I, P FSH v-v2s il kL
DREELR L BECH VL, PEIRORTAICE, FSH,
LH & 4icERiEnekizl Ce—2 2{E52. —F4,
PRI ALY, i AR A M FSH, LH D
BrssL, 29 Le—E0HAERET, FcHEM
PO HE D ©— 2 1338 bhRwS, &7z, BEEHNE,

WP DR T, TIHBESREDMET % 72i3ilk
L, fiff FSH, LH 23Efl % 43 5.

»E5iz, EAD reproduction & #EiEeBHES o
T - JINREAED 2 L, i FSH, LH HIERR
FKRTHD. ZhbITFFhrtrolllEx, Zhzth
BRBHEEHWET OAA LT veA4 RIA) L,
BRI Cd 22 E IR OMIED Z AR L OFfEE
RICHALEF A VRS X —T v e AR R RATD
5. LaL, i bBiEE v CoRlEET, BEE
R LT VIcE Y AN B, o EMERRERS
, BEOERLBAHEZETS. Cho0lRtdb o
EfEY: L7z, RIA Axy PR HREhB L oickok
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25, P 2B L Th b, FRNE % Clic, AR ERMZ
EHT 53052 §H, F1FHy b RL Bo [DPC
fl FSH, LH ¥ M| 2Rt 5H%&2B20T, =
I EDWEERET 5.
MRBLVERFE
(1) *t5
Ay beHWTEF F b e CURIERFT oo BEER
SEGNIRDIE Y Tdh 5.
a. 20~28pkDIER ARREME T 2mA 2 4.
b. HIERIUH 2 EEAREZE T, HRMEAR
SEF 334,
c. MEAFHIEE Oz b FATIEH AT 2503, 14
AU RSB LR 3 4.
d. Fril MEEMEEER] 2ETf L UTkE Lz45~
50k DEAFERITIFA 5 4.
e. FARZOEA 120
f. IEWAREYGA, Iemiio LH-RH 5z
MEFTH 1441
(2) #if
FRI0~12WFiC, JHFARE » $Rifn, il 2 4Bk,
—20°C I THIER E TRF L7z, %%, LH-RH 7=
ME, P 1 FRCHEM, EHEEL 100xg AR LH-RH
(H8U3E) #ds, 15, 30, 60, 38X UN1204%ic #h 2
AR & B U 7-.
(3) S5k
a, FSH, LH-RIA * v FORE
- BREHCEEDT FSH, LH i
- Pk 151-FSH, LH
- WORSHEEHE FSH (2 ~100mIU/ml), LH (3 ~
200mIU/ml) : WHO ¢ 2 nd IRP-HMG THE
b
C WAEERIIER -7 e 7Y VN E T (TR
)
cRIzFvsYa—n (PEG)
. LEERRE « REE

AR cER /% DPC, FSH - LH * v Mo+ 2 BRMME BTRE&sE 25 % 4 &

B~y b (100g], 20041, 2ml), 7y &AF 22—
(7 X100mm), A ZAv Y & —, HLF Y v L, &Y
K, BOSHEE, UIABLVFL—VsrhU LR

c. AR

Py, 1#1-FSH, -LH, $E=5ifkix, h2hikgk
10ml Zhnz C¥EfE+ 5. EHEME, ZhEhisEsh
TeROEEAKE M ¥WiFET 5. PEG i3 43 A #7k300
ml PIZPEfEL T, 4% PEG ABWHIERL, Z0R
#%200m1 & G U 7z 25 = Hifkig10ml ZEFn L T ILgH)

F8 H L H

% %
- QDJ\’\V\/_;_-.

SR— P gt S T |
20- LS SRS RPNy :
10 104
(a) (a)
30 60 90 120 150 130 0 30 60 90 120 150 180
min min
% %
401 401
301 304 =
.-t
201 e 20-
’*-’
[
Wl e w

(b)

——V—T—T— 71— T — T T ~

O 30 60 90 120 150 180 0 1530 60 90 120
min min

% %

401 40+

304 —F—+—2 304

204 201

(c) (c)

0 5 10 20 30 0 5 10 20 30
min min
1 4vFa—vavHicE3HEER
B/T %o%{L
(0——@ : FHEHA, @----@ : ¥ D)

F 1 OEAEMMROKBEICHNT S B/Bo %0FEHE L O EAERE.

FSH LH
. (mIU/ml) mean B/Bo % +S.D. % CV St. (mIU/ml) mean B/Bo % +S.D. % CV
B 2 94.7+2.2 2.3 B 3 95.6+2.9 3.0
C 5 85.7+t2.7 3.2 C 10 82.1+2.9 ] 3.5
D 10 72.2+2.6 3.6 D 20 69.5:£3.1 4.5
E 20 55.5}i3.1 5.6 E 40 47.9+2.3 4.8
F 40 33.0+1.7 5.2 F 100 21.2+1.8 8.5
G 100 14.5+1.1 7.6 G 200 11.5+1.1 9.6
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OE#fh#EHIz, Total, NSB, #EH#ELA~GEZFN
Zh 2 FolfET 5. VoA oBlEDL dupli-
cate T{T72 9.

OB OERELIRE, BLOWRIIEEZF 2 — 7
iz %. {BL NSB icidBHERA (OMi) iz
%. (BHEE FSH 20041, LH 100p1)

@TH LV NSB 2]R{ £F = — FIcHimiF1004]1 %
MXBEMLT, 2EMZ LA vFaR— 3 V2T
7 5. (FSH (337°C, LH 1358)

@%F 2—7z, WLFSH & 5\WE LH 100x1 %50
ZBEMLT, Xbiz, FSH 337°C* 21:f, LH
FEE, LEMA V¥ 2= 35,

OT*BR< LT =—7c, Kb Uictbi#l 2 ml 2
ZIEfLT, =i, 50MET 5.

®THRL £F2—7%, 2000g, 2055 T WHELS
BEfe, LWEERT, HdHEEEZ 1 HMRET 5.

@Logit-Log #iz B/Bo %% 7 m » b L CEHHZEE
#ix, Y7o BB %rb, FSH XU LH
WEZRET 5.

(4) Mot

Axy bTHIE Ltk E, BPHMEFE FSH B X W

LH Y7279, 7ZbWic, NIAMDD #ftot -
FSH, LH JiEH%y N THIEL, & ook exit
FLWHY, RiFEfTROK

EENFICHMERNBEO T LA VX 2=y g VT
¥, M 1G@) ioiTmd, LH TI2055 DIk, EYEmEA
(0 mIU/ml) *E#ME D (20mIU/ml) DiEE%R B/TD

K- WE - BT ER - T - I - ok

B R

DPC # FSH, LH F v FOEBARG
1) A% a— s VOB
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3
@
=
o
2
&
-3
@
-
o]
2
3 10 20 40 100 200 miue
2 EHEdio LOGIT-LOG 7w v b) B
#Mix+18.D.)

% 2 -DPC-, FSH, LH % v +rO7 vt A NEBB X U7T v &1 HZEH.

[1] Intra-assay Variance

FSH LH
Serum NO
mean=+S.D. % CV (n) mean=S.D. % CV (n)
1 4.832+0.033* 0.7 9) 8.281+ 0.355 4.3 9)
2 12.53 +0.620 4.9 (8) 87.73 = 3.420 9.1 @
3 61.39 +3.580 5.8 (©) 196.6 +12.92 6.6 (8)
(2] Inter-assay Variance
FSH LH
Serum NO
mean=+S.D. % CV (n) mean+S.D. % CV (n)
4 10.204+0.907 8.9 (6) 18.62+ 1.958 10.5 9
5 40.46+2.578 6.4 ) 79.65+ 7.237 9.2 (©)]
6 60.07+2.831 4.7 (8) 198.6 +£12.49 6.3 (€)

* mIU/ml 2nd IRP-HMG
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D AR

ERREWEBERMNE SN, T — FERAT UHMN
#%ix, X 1(b) iwFi+m<, FSH 1204, LH 604,
ISR TN EHENE O RBRIRINEE, 12E
B TRE LR 21872 (7 1().

(2) EAEhBRD 2N

WOEDT v AT, EHERHOZIEEED B/Bo %N
H B X CEERELE LICRET. FSH B8R
2~8%, LH X 3~10% &, FSH o E#fgh#io
BEWREEEZ Lo LWL 3. Zhb10ADEREHE D
LOGIT-LOG 7' my b & [X 2(1), (2) Iz7RT. £HEE
DOEHEFEZEE, FSH 2MERE TKEL, LH 2MEB X
VHRETRE ook

(3) 7 vtANEHBLUT v & A ML

&, h, WiRED FSH, LH #* &A% % if & e
L, TRNERT v ARBLOT v e/ HEHEZRAL
7c¥ 2. FSH, LH & H{RRE T, OSOLEHAKREL R
BEEERBDID, 10%LNTHY, METIERERET
»oiz.

(4) BERB X UORE

10E DPEFEF L 0, FARBRIH TR 23R L &
z %, FSH 1.9+1.4, LH 3.4+1.1mIU/ml+S.D. T
Hol-.

B AL £ &8 M (Amersham, Radioassay
Controls 4 & 5, code QAS, 102, Lot #2) #JlE,
EHEINR LY, K*xy FORERRE L. 2
% T Zh e ERRE, FSH, 103%% X U116%,
LH 1385%3 X 1088% T 1, LH TREIUERDEVMER
R0 bz,

Er cE M aE DPC,FSH - LH % v Mo+ 5 HIKRMIE BAREEE 26 % 4 5
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6 HFAAEF OXRMWMT FSH, LH f£ (‘F#H+S.E)

v 7 Z W TRIROBRF & 1T o 7o, BRI,
FSH 0.91, LH 0.90:WFh i P<0.01CHEDHY
2R L7z (K 3(2)).

DPC #® FSH, LH Fv h% R =ERRBIFDBIE

(1) EEHEEAH

IEH ARRERE Aofh FSH, LH £ X425 .
FSH 3iilalic®m iz & v, LH & & bic/Hilish
iz —27 o7,

(2) LH-RH 7 % k

14fic F=4E L 72 LH-RH 7 X ME&E % Fig. 5105
T LH (#3053 CRIEDOR 6 fEo v —27 21ED,
FSH i360~1205 CHEIC FRL, 77 F—iziEL7z.

(8) IEW, URNERERS, MERR, KB, EEH, B
#im Ao FSH, LH &

B 6 1z Z b DREF OREREFR . PR
ZDOIIRBREASIEF OFIHEIL, WL LERRAD
IIREHB X OGSk LW S A b hie. L8R
A, BIRBBANIEET S o 7225, ARESoEET
LHEEMm A B, R T Sy BEREEAD
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LA ED ok,

£ =
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EE—EEEE L.

B, WETH, - FiEE2ED e, f@ifFERT v
A%y MEAFAREL R Y, F2— TN THRIE, R
ZRA, A rFaX—F, BEEZTTE b &k
RBHERENLRNVEVEERTER X922 B
Z0E, Sic—foXy P ERFT IHEEEE, IZIEHE
FTREFBEEEZNY, P VATLLIEREZE
5ETIE, P1A¥EE Lk 4H, Hitlz DPC &l
FSH, LH v M, M1 rFaxX—v 3 VEERN, Fh
TNAF CARMBIUSRMA L, ZELLEHshT
Wa7ed, B17 v A i TE, TORDOFRREA
CRERPELNDZ Lick s, EEMI FSH, LH &
ELFUICHET BEA, Z ORMMETF IR KT
bB. Thbb, LH ©—27 2R L TH bR OALE
FlziE AIH 72 8 #1772 SIERNc oW TIE, FEBHEE
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Clinical evaluation of the DPC kit ;
A new short term assay method

for hFSH and hLH

Tomi Okawa, Hideko Okano, Kinuko Yoshie,
Yoshinao Miyasato, Hisaya Ikeshita,
Kiyoshi Arai and Shouichi Okinaga

Department of Obstetrics and Gynecology,
Teikyo University, School of Medicine.

In dealing with infertility patients, measure-
ments of FSH and LH in peripheral blood be-
come quite often mandatory. A critical analysis
of a new RIA kit for FSH and LH was made
in our laboratory, and applicability of the method
in clinical endocrinology will be described.

Clinical subjects: Samplings were made every
day (or every other day) from normally men-
struating wowen : Samples were also collected
from patients with secondary amenorrhea, ovari-
ectomized women, climacteric cases, and post-
menopausal women. Serum FSH and LH were
measured in normally mestruating women during
the LH-RH test.

Assay Methods: The DPC kit was used ac-
cording to the instruction. The NIAMDD kit
for hFSH and hLH, and the RIA-Pack, Kaken-
kagaku, were used to measure gonadotropins in
the identical samples to check correlation of the
methods.

Results: The optimal pre-incubation time
was obtained at 120 min for LH. Following the
addition of indinated hormones, satisfactory re-
sults were obtained at 120 min for FSH and at
60 min for LH.

Reproducibility of the standard curves was
good. Intra- and inter-assay coefficients of vari-
ation were within 10% for both FSH and LH.

Sensitivity and accuracy of the method were
quite satisfactory.

Correlation of the results obtained by the three
methods was highly significant.

In normally menstruating women, the FSH
level showed a tendency to be higher in the
follicular than in the luteal phase, and the LH
and FSH levels made a distinct peak at the mid-
cycle.

After the injection of LH-RH, the LH level
reached a peak in 30 min, and the FSH concen-
tration also rose significantly at 60-120 min.

The average gonadotropin level of the patients
with ovarian dysfunction was slightly higher
than the normal controls at the early follicular
or the late luteal phase.

Elevated FSH and LH levels were observed in
ovariectomized or postmenopausal women. And
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this was also true in the younger postmenopausal and LH levels within a remarkably short period
group as compared to the climacteric patients of time (several hours), with sufficiently high
with menstrual cycles, whose average age was specificity, accuracy and precision.

older. (Z A+ : BF1554E 6 A23H)

This new kit enabled us to measure blood FSH
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fisf HCG # g-subunit $fiiF % AW CHIET S RIA ¥ b (RIA-Quant™ B-HCG Test Kit) D#:
TRERIRRET & AR 351 2 ERERIGH & A LA T DS 215 7.

OF* v + OREHHIF2.5~200mIU/ml TH Y, FHMCHEN £ HCG ikt 5 R4 L) TR,
@I EIRFI2UF DA Tix, M HCG & LH Peak 16 ~11H H CRHTFIRETH 27z,
OFRZHEE L LTHW2 HCG WEE IR X v Be 528, 25mIU/ml %34 L 3HiE LH Peak 4

140 B TIERZEIFIRETH 5.

@HCG M s #i34 LB ic HCG A S 20T, HCG HE5HROMMEBIICIIHELETS 5.
@EARFIIMAEY] T IEREIRICH Ll HCG 1MEfE 278 LTk Y IEIRPIENATED T HE~ D

F AR TH 5.

FLC®Ic

human chorionic gonadotropin (HCG) i%, a, $
D250 subunit T & VRS, FERRER
B-subunit 1ZH B Z LIZFEMEROTWS. —F, IfH
b 2 WEERF O HCG nfilEicsnTit, HCG »° LH
LAERE MR T B, LHic T s h¥ic HCG
ERRACET 52 LIXRWEETH D Ll o
[S/EIX B-subunit iz %4 5 HiE & vz RIA 23
BBShi-Z itk VERL, LH v dbdWEth
T ofED HCG OWEMLFIREL 207, T DKk
X i HCG EERIET 5 & L i, MEMHER
® follow up R IFHEOFEIBZEIC FHTH S Z Lidin
BRTclenD, FEHOBEHERZ L, WECRRMZES
BREOETHERDY, XVHERMEFEIFLESH
TWiz. 4, FHxix B-subunit FLMEZ AW THLH

HCG # g+ 5% v b (RIA-Quant™ B-HCG Test
Kit) 2#HT58E&2 B0 T, ZOFy FOEEY
WAt L b RN I T 5 B R R & s
3.

1. ¥ &

BERBERER AR,  BEISERTER v 2 — IR AR
EAREZEFRE ULTERBEL, BEIPRTXL Y AIRAURR A RIC
Bl UIEIRICE 272240 Th 5. RILIZTE 28R Y 25
ZERERICAT RV, BRILRTE b i My 2 0 L— 2 JiE
ZhtL7e. &Y OmiEiE & HicHB L —20°C TREL
THEME I Fz 7z

2. M HCG flEi*x

1) &AFxv MI1I00REHTH Y ZofRIE LTICR
L7z
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RHEHRA AR AR

BEEHCGBA 10042 HARMTE 100 w2

| HCG-ﬁﬁm'}E}*é'ﬂiIOO;uz]

Total count ‘ r
[Fearcnmminge] [Hoe-8 (21 100,
! !
| = =& swmxmE |
1 1
| #vzFrvrsva—nemz.om |
1 1

| ®osas00-2000xs, 30+ 55 %R) 1

Lasmem=e | [ssmaz|
B 1 JEHRETFIH

(1) p-HCG $ufuiE (HiERcEES) 15470

(2) % HCG (MEsEigs) 0, 2.5, 5.0, 10.0,
25.0, 50.0, 100.0, 200.0mIU/ml o 8 31 71

(3) B-HCG-#] ¥HHE# 2 pCi (BEEHIZRBWT) 18
AT

@) RVzFrvr)a—n (20% w/w) 220ml

2) RIELOFR

(1) p-HCG il : /A 7 v ic 8k 11iml % iz
THfET 5.

(2) &% HCG JFk : 235 (0, 25.0mIU/ml) o
NATMZIZZEEAK4m]l 2N CHEMEL, Mo
DAL T ZiE 2 ml OIREAZ ML EET 5.

3) WIEBEE (K1)

RBWHRILE IR 5 BEOH 5L, HCG free
MmiF & LT EFmE 26/ Lk

4) EROFHEH

Yud 7o {HEEE B, BHERK O FREOH
¥REBEL, HH¥s 77 o xd¥EBc HCG BE
L VIEHABIZ B/Bo (%) OfEi% 7 vy b L EHEH
BERE . WwRiEIc W TLERERB X Y B/Bo (%)
PR UYL Y HCG BEZ iR L 5.

3. A EM#E

1) e

A% v bEHWTIOEMIE LR FRE IR
7% B/Bo (%) OYEHER X OEEFEE TRLE (K
2). T OEHERRTIT FBREOHMICIIERDOZENEYD
=D T (P<0.005) 2.5mIU/ml #HlERREE & L.

2) WHH

ok« - PAT - B

(455) 37

100

25nl0 100mIU 2%5.0nlU 100.0mIU] [200.0mIU

90
80+
70+

60

% B/Bo

50+~

40+

30~
201 \!\(

10

2.5 5.0 10 25 50 100 200
milli-International Units hCG per milliliter

2 RIA-Quant™ B-hCG GRAPH

3FEDORL 5 % F—D assay iz W TI0EHIE
L7 #3% 11c7% Uiz (Intra-assay precision). 32
X 3D RA5MFEL SE, HEEX THELERT
%% (Inter-assay precision).

3) [ER

HCG #p£28.0mIU/ml @ ffFic ¥ v Ml o
HCG, 5.0, 10.0, 25.0, 50.0, 100.0mIU/ml % &M
LB IR R 7z (% 3).

4) WA

2 EOBMIMLTE % 2 52 H165E TR L THIE L7
WRITFLITE L

5) LH-RH 72* k

&R LH-RH 100pg #fikL, #51, #5130,
60, 120, 1804y, 24Effioifid LH, FSH fE%HIEL
7o. AR A*xy MeT ZomFEo HCG ExHIEL
7ONRHEKS5 ThD. HBImP LH, FSH 38— o+
TAY =70 RIA Xy FE2AWTRIELE. R
#A®D LH-RH 72 M high-good &I, Bl IpBifEmD
PEUppEsE L HEE T 523, HCG 1330, 60, 1204%fET
WERRBPSHBE LA, 3REB Tid LH © Peak fHIX
130mIU/ml, FSH i126mIU/ml Th-o7zas, T Okfk
Tik HCG L LTl shidot.

6) HCG 5000iu ffFiic X 51 HCG &

RAFBT 341z HCG 5000 iu % L i HCG
fEZEARICHE Lz (0 3). HiEH12mRMEIZ0.7+
8.1mIU/ml (M+£S.D.), 24###1372.045.3mIU/ml,
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PIAAMIR L 6 H B TiX5.3%£2.0mIU/ml &2 i e &
EUEERLED, 8HHETIE3I4L b HCG i
BHEh T, HCG fHninRBicE L.

4. FDERRENRGIIZ & 1T B RIE AR

R4 P, BIAFE O#E R R & I EFRIcRRE L
THEFWE Fy 77— TRLEORERRE L 21
PERMERE AR, Zofdh HCG EoHBEH 4,

# 1 Intra-assay precision.

RIA-Quant™ B-HCG Test Kit o HEMFRF L BKRIEM

A& 25 % 4 5

515k Lz, BEIR#io M LH {E13472 £ 210mIU/ml
R LT oot HCG ik +_TAF v b
OWEREUTICH o7, Utg LH Peak %5 HE £ T
X HCG i sz vas, 6 A Bic3.5mIU/ml %75
Lz 1flzthd & LTGBEWRITH11H B TRIBFTREETH
27 (X6). P HCG ZABIcHEML, Mean®S.D.
C19[ Hiz13220.5+89.1mIU/ml #5RL, LDIBHIEIC
BE L CRBEORMRBLEL ShBEZ RSV, M7
TEIRAIIRRREBI > 3 4 o I HCG &% ERIEIER] &

B & - c L7z b D ThH B, Case. NK. XU Y.T. TixZ
No. mIU/ml mIU/ml mIU/ml L bih HCG I EFHEHEE TH2 fEE2FRL,
1 11.3 35.3 192.0 ZhZh LH Peak $%29HH, 30HBiC JEL o7
9 9.9 38.6 157.0 {DTH%5. Case HS. 1T HEILETHEL R Y F=
3 115 34.2 180.0 NEBREWR 2T R 2761 TH 55 LH Peak $%20H £ T
4 10.6 35.5 172°0 Fimg HCG X IEFIRICH 7. X 8 iXFER, K9
5 11.2 45.0 170.0 %3 | IR B
6 9.8 38.2 188.0
7 10.8 39.0 150.0 wm HCG & |HCG T#aff | HCGRZEE* | [t
3 11.4 38.8 162.0 mIU/ml mIU/ml mIU/ml %
9 11.2 38.7 164.0 0 e 28.0 —
10 9.9 40.4 186.0 5 33 33.5 101.5
M. 10.8 38.4 172:1 10 38 40.5 106.6
S.D. 0.21 3.05 14.1 25 53 52.5 99.1
CV. % 6.23 7.96 8.21 50 78 72.5 92.9
100 128 120.0 93.8
# 2 Intra-assay precision. * 3 EE o T
T~ B 4 B >
No. Tl mlIU/ml mIU/ml mIU/ml F4 TR R B
1 25.0 35.56 167.0 REA =REB
2 14.0 38.4 172.0 WEM | EE | WEE | ERE
3 13.6 32.2 150.0 mIU/ml % mIU/ml %
4 16.2 39.4 156.0 TR 38 — 105 —
5 14.2 36.0 144.0 2% 23 121.1 48.0 91.4
M. 14.6 36.3 157.8 4x 10.5 110.5 25.5 97.1
S.D. 2.80 11.62 8% 4.5 94.7 14.5 110.5
CV. % 771 7.36 16 X 2.5 105.3 7.5 114.3
% 5 LH-RH 7 2 bicsir 5 HCG 4.
=B A R B B
LH FSH HCG LH FSH HCG
mIU/ml mIU/ml mIU/ml mIU/ml mIU/ml mIU/ml
045 100 170 0 21 13 0
304y 500 1 250 2.9 90 20 0
604y 500 1 250 2.9 130 24 0
1204y 500 1 360 2.5 105 26 0
1804y 500 T 360 0 96 24 0
2415 [ 68 200 0 25 12 0




M 65 4 10 H 1 H b I
miu/ng HCG 50001U 1 M.
100
HCG
501
S0 1 2 3 4 5 6 7 8 days
HCG BN B H

& 3 HCG 50001U fiE#omd HCG i

GIEHIEEF o HCG ETd Y, &K EBED HCG
A%y Mk % b0, Hi HCG Hifkis L UL HCG
B-subunit Hifk# A 784 520 ki X 3 HCG &
1 7heh HCG (RIA), p-subunit & LTTFEIZTRL
7-. RRA iz k5IH HCG ORIEFHEPOHEIC X

Y470t fih LH EbLE®, &HECXVEL
7z HCG fHIx +_CHEED EEEmZ 2L, EHRER
LHEL—FHLTWA.

IEEZE L LCOEBOFIHEE B & LTEKEIC
EL7- ] N.K. i3 BBT TiR2s16 HERHEL T
W BB CRIEIRER S (Gonavislide) 13f&fETH o7,
ZomER N 1 oERECE> TR EH L, R
12T o 7oiERE HCG 25mIU/ml DFHHER & ik L7z,
B IO HERIZ25mIU/ml O Fh & V&L, EiRE
W L7z, 205 BHICRIERRR btk & 2ol fE
] M.N. 1% BBT BiR4AMEGEOFI TH D05, BE
M O3 ¥R1325mIU/ml ®Z2h k V&L, ERGEE
Ltz HREZANLHEEIEIIA X Y 150 Bic AR
ok U CIRITIR DR TE 7.

5. BREBLUFELEYD

A%y MIEREMB D 4 B L RELFSBRE DR
72 L Ci32.5~200mlU/ml Th 5. HEBEELAZ &,
€k incubation 723 TH 1 H~3 HZE L7z RIA
TODH L, AT 3R incubation W5 T &
T, WEICES AREMICKERERIALA TV, &
TeEZ DL O LM TR SRBIREUT 2 HE LI L
W, it HCG fE2S & « F « BIREE D 3 Flo il T
fe o e B DA TI% Intra assay precision 2% C.V.

A - SR

(457) 39

miy/me
200

150

HCG

100

50

(LH Peak )

4 EREERGHO M HCG &

T384

miu/mé
L Mean+ S. D.
n=21 /
250
200
HCG L
150
100
50
0 T T T T
0 5 10 15 20

LH Peak KD BEE
5 EWNEEMHoMmP HCG &

6.23~8.21%, Inter assay precision i C.V. 6.99~
7.71% & ZPREE L L P L TRFRREEZ TR L TV
Bl ER T1392.9% ~101.6% & & T & 2 EIRE?HE
BRTWS. &LIEHRABRICBWTLEIELOTH
B/ E SBIRIC Ko TEBIEE~OEREEIE Y.
FABROEFRFLF v FOEFHERT—OOEL I
2YE5Y, AEEELTE MED HRE BT 580
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(EHE$EIRG] 21)

Case H.S.

mlU/m@ EEERS
miu/mg
15k o & g M+S.D.
HCG 10 3 . HeG
: 100
5+ H ° H i .
1 L L 1 1 L Case N.K.
6 7 8 9 10 11 - , . - .
. 0 15 20 25 30 3% B
LH Peak B LH Peak %A%
M 6 M HCG oyl A &= ofE X7 wi¥E M HCG &
E B N.K. E Bl H.S.

+5 +10 18 +20 25 30
; . . 0 =5 0 H5 410 15 420 425 +30
]
1
i
1

T
SR G AB

Himn

XXX XX XX

330
N“" miu/md

miU/mg
200 LH 200
100 * 100
|

miu/mg mlU/me |
100 ' 100 |
HCG nE | e

1

|

507 50 v
|

|

> 1

'

|

|

|

|

|

A

0 t 0
miu/mg | 7"?5’59 11616,
600+ miu/mg
o= HCG (RRA
oo HCG (RI o0 HCG (RRA) o
=20 HCG (RIA) 4 /\
300 i g
200 5

1
|
R

|og~ N - /A

ng/mg i
20 !
f-subunit
10
0

=Y S

-5 +5 10 +15 +20 +25  +30
8 K 9
£ 6 IR OIEH ~ 0 &,
\\\\\ BBT ®ik Average Net CPM* | Average Net CPM* 2 5
s g | A% | (B HCG 25mlU/ml) (% i) e
N. K. 16 . 2103 4 I (+)
M. N. 14 3523 TR E (=)

* 2 EWE O T E
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(200mIU/ml PL L) EisEEIc>WTAx v b THIET S
BRIV eneEEZ S, AKXy hOfFEL LTO,
LH fEiciE & A EE s i HCG it RE OB W
EHELWOBENLGT B L MEHEHIZ2.5~200mIU/ml
ThRaRLDOLBEbhb. 4EiIk LH, FSH L ofEx
DIREXFUSHEIZ > W T OBREHIAT R AR 227205, BEIF
REE Az LH-RH 72 b & HifT L7BEO i # 4%
v FTHIET 5 Z LI X Y MBI R OF 82 RE
Lk5 &z Fhicks e LH500mIU/ml P L,
FSH 250mIU/ml PLE& v 5 IEHEEMRA e
EZ2 bhARVEEEEOLE R W T HCG i L
Ti32.56~2.9mIU/ml & #d C HEZRH L I i@
4, %7 LH-RH 72 O E¥RIEOHETEER
Hahizhrorz. ZhiiAdxy b LH, FSH 23
ERXMEDES ERTLOLFHMETE 3. [Flfkic, EF
IR OBEIREE > LH Peak ¥ A% » b Tk HCG
BRERELT CholeZ L XV, FEERR AR
LH, FSH o#fipikE# i HCG & L THLZTLE
5T LiEFRNEELLNS.

EFERGI o fif HCG o BRIHRENZ, HA®28
it LH ftfkzHWToflE s, $it HCG f-subunit %
AnicfliliE Tt 5% LH Peak 29 BEMLHBHL,
HI 04727z RRAP TiZ13H B » b R TRETH >
7z. RRA Ti%, Catt 59/% LH Peak #%I12HE LV
B Eh52 LT, £7 Saxena 5% 6 ~8 HEICH
HIFTRE LB T W 5. Ax v M fnicikix OpiiE
Saxena 5 X VRLR0EL, MOBELVIZPOPLREEDNL
ZAIABLTWS.

RO BHIBE O BRI TAX v b 2 FIHT 25 MmP
HCG A& EETAETHLRWVWI LIZHEHBLAL 2T
3. EREFEERE Tk BER A 1X1000iu/1 & % Wik
2000iu/l &\ 5 HEAER BRIF T ZHL EDREFR HCG A3
FETHLEMRELZH L TWE b Th 5. Aikicks
v MCEIRRKGE & B HEb —o0 KL L o i
HCG L #ifiiniE # B 1 oWEHE & Akt 2wz o
PR R T 5. BRI OHEROFBETEE
oifif HCG fEixf%E L L% HCG BE XV HW
BT, WIRRGHE L +5. HAEL LTEDREDE
# HCG 2V Ari3iilic X WREESZLIEZES X
THRWS, Axy M ClREESHH L L T25mIU/ml
OFERE HCG 25, MoBEEN LD X Y BEXLR>T
W5, Z2026mlU/ml #HAELTHIER4, 5 X9VHT
LH Peak 7#%10~13H B CIEIEDOZWHITTRE Th 5 75,
EHN IR SR L B2 DIZ 4B BB TH B LE X
k5. BERFERSLHEEBEALD IBH0 BT HCG
ERHEEE T LEREREZ L ThabhTnah, X

@Ak - & P - MR

(459) 41

3R Lz HCG 5000iu 1 [EIDfHE T K—iER
Zifd HCG 23 s iz, #4581 HCG 5000iu
BRI X 2 TTle27 R C M HCG DER3#1iE40
BRI & LTWBA, SEORR T LRI ICHFE
THZ LR ENT-DT, P HCG B|iE 2 afT
LiciEflic oWy HCG # WET 3 Bicik oh%
BRI THRICREERET 5.

EFOMmH HCG fEIX FHRENI & TiEH 525,
ERFEACHESTEBEZR L. o TUEREDT
BHEL LTORHALTAEZL NS, FIEOWEL 4
WicEEEZRY, MEEZHRLTNET 2RORH L&
ST, WhikERFy b fliESE BELTH BASC
RIA O EBERBAR T, 77 v 7 ABREMIEBUSERR
MEREELEFE IEISIZ & 5 JRF HCG @ PERIC D D
REYLELhS.

LSEFAE, F—TOFTAY M= L YRt
%%} 7z RIA-Quant™ B-HCG Test Kit DEREAIRR
METRVRETN & BREE2BL. &%y M HCG
2B TREESECWEFELASRZ LICXY, B
IR L UTHIRR RN, EIRIEHEReE o T4
EREAEPREDLI I LN TEEOTHELE. EDIT
DXy PO FENLT, WEMEERED follow up
IZEVERAEZRWHLES L Ebh, SBOREE
& LEv

X #
1) Vaitukaitis, J. L., et al.: Am. J. Obst. &
Gynec., 113 : 751, 1972.
2) BN —, fb: AASWEE, 52:105, 1976.
3) MBS - HERSE, 30: 167, 1978,
4) Den Hollander, F. C., et al.: J. Immunol.
Meth., 1: 247, 1977.

5) thitEEiE : HEREE, 29: 1216, 1977.

6) Catt, K. J. et al.: J. Clin. Endocr., 34:
123, 1972.

7) Sexena, B. B., et al.: Science, 184 : 793,
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8) thikr=zdk, fib: FEFOHR, 26:37, 1974.

Fundamental examination of RIA-
quant B-HCG test kit and its
clinical applications
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Yukio Nakamura and Rihachi Iizuka

Department of Obstetrics and Gynecology,
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Fundamental examination and clinical applica-

tion on RIA kit (RIA Quant f-HCG Test Kit)
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for the initial stage of pregnancy was undertaken
to measure HCG in blood using p-subunit anti-
sera. The following results were obtained :

1. The range of measurement of the kit is
from 2.5 to 200 mIU/ml; it has an excellent rate
of reproductivity and extremely high rate of
specificity for HCG.

2. On examination of 21 cases of initial stage
of normal pregnancy, it was possible to detect
HCG in blood 6 to 11 days after LH peak.

3. The concentration of HCG as a cyesiog-
nostic criterion varies according to the stage of

RIA-Quant™ g-HCG Test Kit ® EEEf MR & B A

ARG 26 % 4 5

pregnancy ; if 25 mIU/ml is set as the standard,
it is possible to diagnose pregnancy 14 days
after LH peak.

4. HCG is detected in blood for about a week
after its intramuscular injection; therefore, cy-
esiognosis after the injection of HCG requires
great care.

5. In cases of abortion, the amount of HCG
in blood is low as compared to those of normal
pregnancy; application for determining prognosis
for early abortion is possible.

(B A+ : WFNS54E 6 A24 R, 4%i8)
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Remote-Control Kymographic Hysterosalpingography :
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PERDOFER T HINELER (Hystero Salpingo Graphy=HSG) Eicxt LT HENEFANEALEE, HAE

SRR, 5 & O — R ERBYEGRS &  L 7SR HME . Kymographic HSG # B Lic.

Z Dl

HISRAIC BN TROMME LB (1) Kymographic HSG o it & ERIEEY, IMEE A BEREEY, I

BRmIRREEY, SRS 0 4 MICHEPETH 5.
100mmHg #J L 025lmmHg LA L TIHIEREF Zm S 2. (8)

BEEEAESHEIZ194mmHg ThH Y,

AJE250mmHg LU iz B8W T T EREARESEITEYRF] Tix3.38ml TH Y,
(4) AFHAERR N B W CESIIEF S ES 2 B T ERBEREEE S 5T

FlEm s,

(2) Kymographic HSG 7> & # 7 iEURRRSEFED

10ml BAk1.5ml SlifiidfEaR
(5) AMdz

LBk FHR HSG fl0MERc B 2RIEA O5RK, BEORRER, i, v =v7, WR~OHEA,
FHIVEAOENE, BROR—EM) ORIRT TN THEIERTSH 5.

I. #

IR BUBRMERR AR Rubin testPZIX U & Ll
K, TEIMEERYE (Hystero Salpingo Graphy LA
T HSG Li) b5 ZhbnFEOHT, FENE,
DRENIED e, IVERO RERIE,  EIREL O
TE, & BICHNIBEIE DTFER & ETERNIE DB REE &
FERmAIc AT B 5k E L Tk HSG #EETS Y
DiFRL, KEREOBBIEICIIARIRTHS. WERIT
PRTE7 HSG BF LE Vs vE=F—Iz k 5 B
TTbhd Lidnz, EEACEAZFEICL 570
AR, HAEZ—EICHHE LPIfRICRET 5 2 L3R
THETH oM. LicdoT, R—4%MFT HSG DR
& T OFHEZ ATV R B R IREDTEL 1 ch T
Wiz, —HFFRERO 2 BEEIC X 2 EASLCERAIOEAR
B o THEES, BEERREER S & oRERS LI
LI bhiz. €2 TEHFEAREEZ—EICLT,

5

¥ AEIZ250mmHg O#FAN TH BICHET 5 2 & 258
BT, BATOEDOELE L UEARDREEN TE 58
ERTEIVEREFE (Kymographic HSG, PAT Kymo-
HSG LHg) %P L. & 52 & @ Kymo-HSG

X2 WEELXFRELT, FOFRLEZFMICE LK
ﬁb,%%@fﬁGk%b%®ﬁ%ﬁ% EinA0k-< )
M, EZEOFE, RE, BREOZeMB X URERR
EHR LD T ZITHET 5.

II. HEMNRSLUHARFZE

1. %%

(1) ARPEERAEHC BT 2 RIEE/SREE T, 19764
6 A1[~197847 A3LH £ Tl ABRZ AW TIREL
7239245 & SEHEIRTRHR - D 504,

(2) TEIERSIEEDMNTICEI L Cid, 19794E12H31H %
TITIEIRRR ST 2 383 726085 226k 52 & LTz,

(3) HSG #MifT L7 e i NI RS 834%, ik,
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TENBERRA, ARMEEE TR, MRk
¥, BEEEFTEL, Sbika—F7 2 MaThs
TLERML L.
2. WEHEEA®
(1) GERIMER: « mREMERNEAE, EAR, FRHE
KT EIPEERE (Kymo-HSG) % BI% (i) L R
WCEVUTORLETHERE L. S AFE250mmHg
LIF, BEAMEE 5 ml/min, HE4ME365ky, 100A, 1.0
ue, W7 4 Vv AEEER60cm THRE R IT ROk
(2) A Wi ® % LIPIODOL ULTRA
FLUID® i f L7z
(3) TSR« ARRME THPRIMAT L L.
4) kA X Y 1iEkoFEX HSG TR
AR TH DR OFHDOFIE 2 MK LIz
(i) Kymo-HSG o hi#R D fiEHT
(ii) Kymo-HSG T X BRI, JERSERE O B
AR,
(ii1) FENEAR L T
(iv) 4SRRI & T E AR
(v) AHs L FBIC HSG ¥ & o1 2 RITER %
BLER 0 Helk.

III. Kymo-HSG MDBAZFE & = DHitE

AHEBIEAMTFE Y b L HEERABARER LW
JE S RETATE 7R Y — R ERBH B FOGR AR 2 45 & BB L o — i
DYATLAEVHEREN TS (K1), EEAEALER
(PR3 E A AT B PRI 150 ~250mmHg) 12 & @ik =4
aAf Vb, EHMTF vV a—H— (Staham #! Model
P23 D) 8LU20cc vV U PREFEA/IVALY, BEA
1% 5 ml/min OFWE TITbh 5 (BEE1~5). EARK
L VERRNBRA LU F =Y F—aic¥Ebn 3 LEH
FEA ML =Y R —AREICHBEN TS A Y7
F Az oTHREEh, FOFAY 75 A0EREOT
BE—JICEVBECERLTANS (K2). OFLy—
UREEITEROBREIIIES 1 LEESIC L > TR
@ =010 HHE) & RE5DEIBOLD
ITHIVERR 2 B & REID FIANC il S 5 2 & TRy E

X@ive

Ly brvg laE(ay be—E)

| s - v SR
\ & = B -~
E = Tl 1e)
b3y aFat— \ M F! s
AYMEARNce | ¥ 7 AEAKE ikt RUHBRR
N e |

wie |

1 BAE, RFERHTRTEINEERSR

EMR#1EN Kymographic-Hystero Salpingo Graphy ®B% HAES:E 25 % 4 =

Blbs¥s. x4 —F2b7Y v COFEBIZK 2 CO
X O iciEbT & BIRE 28565 L7 354 R.Rs=RiRs L7
BESEOHRABENVICIZ BEINEL 2. Lal
Ri WOBRER LSS ViV, OBEIC N E CELE
VIicEESIbS. CZTELIBEIMDTH D0
1,000 DIEIESRIc Lo T va—F % (BB s ¥ 51c+4
RETEIZ LIFTW5. ZoEARERZ XHREE LicHE
TE LBIEICRIE Uic ¥ — REBEIRGERARIC L Y XHER
TVEY 3 VES X —OERAFEAGEBELRALR
B BRBh I 21T 72 5. BEAEOE(LLEAR (FUa
METRI) RSSOV — REREN RGNS (RO
FHi% 0 ~250mmHg, #3% D HifEiX40mm/min) iz k5T
Wiititst s n 5. TbbEAE LA RSEE ORIE
Litic /7 ZiciiitiB s D, U 73N EAET
BRI L 2 b UM £ 2 B A~ 2 THiA
5.

IV. B %% Bk #&

1. Kymo-HSG o Hlifo fdt

Kymo-HSG %[ L THidsh 7o e e Al A
JEHERE A E200mmHg DA Gtk o@D bz E
WY & o AFE250mmHg (23T b MDD 5
N WS, B X ONEEM: IR 2200mmHg UL 1%
P LT B0V SIS &2 R T iR E I 4y
Fohs. T05LIMBEERE 2 BICHHL, BEAE
D E— 7 BEITH D b0 EIWBEER Type 1, B
12 % b0 FiEEREER Type I & L, Kymo-HSG @
HI#RE 4 DOEBICHE L Te. RIRTZEL, 757
LI IEFTE THREABLS X Y KEBICFEPIRICE RIS T
i L Ipas 44 (Utero Tubal Junction DA% UTJ &
B%) HEFAIORRE CHMEICR 5 £ TS TRL
TW5. T E CRBERBERORN—EEAET D
FHEAERR L 05, WICEINE NI Tl LSRR
HZEEDZ & 22D Kymo-HSG iR LTW5. W
BFEREESY CL L¥ 3 L, RPCHERERRRV
X, V=CL+ 2 (CL—-7) TRrR&Nh5. 2777 DX
¥ TRONDOEAELSOmmHg TR IPE ~ DA D 5
NV, S HIEAEZ200mmHg, 250mmHg & ik
FHESEDS. AEHFORESEAE250mmHg 52Ty
EEEOED SR RWEEZhEMSFL L. 777
M EEME D 245, HEAEL20lmmHg PLE 02
A UEARD RGN L 2008 3 5 ] Tl E
Type I & Lz, ZHIZIEEERED 5 H Kymo-HSG
TRAEOFEAERBRO fTHE 2 il LIPE R biEE
FIASRH S % & Tle, W] & EA30E 22 T Y HSG
LOVETEKE, IPERERESHMET 5. —F S 7 ViR
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EH 1 %% HSG A#fv¥t v b

BE 3 ¥ — KRGS

UT] #ilx THEEAN GRS 5 0ic20lmmHg L ED
FE2LELT56)T HSG |, FHEIFEAD K N
ez L HIRE LR o8 & o @itk 278 LT 541
T Type I& L7 (K3~6). £KxD FEEDEHD
Kymo-HSG FrRIZEE (6 ~9) 1cF L. xt5m392
#l% 3o 4 filc Kymo-HSG I T O EFE25HT 5
LUToZ & icks, TEH261/392 (66.6%), Eif
[EER Type I 62/392 (15.8%), Type II 39/392 (9.9
%), BASEIZ30/392 (7.7%) THolz. F7cZ D HH60
B OIEIRS %2 B 7275, IR0 Kymo-HSG D

(463) 45

A TIYI3L/ 5 htak-o  R4—bRbTY 95
s iL‘l!@!i

A ERFAYTIF4

253
11 Bk el P

RER

FA—=FR Ty CORE
B UFBs— UM C KA—FR TN yZDR

Vi

2 EFEHFTvrAY L —F—NiiEE

X IEH247/60 (78.3%), EiEFEER Type I 10/60
(16.7%), Type I 2/60 (3.3%), PFAFH1/60 (1.7%)
Tholz(F1).
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2. Kymo-HSG iz X 2RI RE, FERSLEEDEE
A fE

AT VT Y L 723926 iR R B (1979,
12, 31) % CICHHIERT #5880 7 DIL60F] T, ZDE
EAEFHIZ194mmHg Th-o7z. Fiz23lmmHg L
ETR 14 ULAEERZED TWARW. —HEER TR L
601D 5 B AEL00~200mmHg @ [iz71.7% o 45
Bl % & %, 201~230mmHg o il T1%26.7%, 231
mmHg PAETi31.67%, 100mmHg 3ii§i% 0 % Th-o
7z. L 72235 T Kymo-HSG o #AJE Tit100~230
mmHg DRIz98.4% DILIRE & H7c Z L1272 5 (R 1.

3. TENEEE L ERM

PR DFEH, HSG Tk —EEAET O FHAKEE
BIIMEARTRE T o)y, ARz X Y EAE 2250
mmHg AT EREL, FEENS IR LIk RO
Flofz JES 5 & 3924 P IEIE KL 2 386 72608 DT
ENERTEE#I3.38m] T Y, JETIRE3320 0 T

% E /s Kymographic-Hystreo Salpingo Graphy » B%

ARESRE 25 % 4 5

(7'Z7i)
250

150

100

50

mHg 0
T T T T ) T T

5 BilBREEHEE Type I (J94F R3S, J04 HAE)

(5357 N)

250

200 ;ﬂ

150 |

N,

50 *

T T T T T T T
M 6 SEiBEEE Type I (84, %)

N ATEYEIX3.45ml Th o (EBI). FHEoL
HFIER 090%1%1.5ml~ 6 ml OFFHIzH Y, 6ml BL
10m] SRiii210% D IEIRE] 255945, 1.5ml Rl X
V10ml YA EDFEREREE R 6] Tk RIS & & T
V. 72392 DT ENIEARESEE, 3.44ml TH

.

4. PN L T EANAR

T % T 2 Y RERE~ W 2RO 5 5,
O, 4 £ % 535001z oW T 2 O BIEEIC 2 72 F RN
Fiw Kymo-HSG # fii [ LU d AE250mmHg AT iZ
THE L7z, ZORFFIROLEBY TH 5.

Lz IR PR N i 471 FEAFRFESE
2 4R R 22451 3.5ml
2 4E ~ 5 4 154 3.2ml
5 4 Pk 134 2.2ml
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(FI) H&HBIOBETESA.

A 1
E T
Type I | 6201(15.8%) 10(1)16.7%)

| st 3026 | sige 6op
] 26141 (66.6%)

4741 (78.3%)

|

i 3 i T

Type I | 39%1( 9.9%) 2fI( 3.3%)

P | 30m( 7.7%) 161( 1.7%)
(FI) FEHOEALDA
Bz
01 w4 194m01g
(ﬁﬁﬂ 392@1]
IR 605 .
10 4 .
0 50 100 150 200 250 noHg
(RI) TENBEERLEZE
ik
100
901 ,,
[ T SESEIRGI 33261 (493, 450¢)
80 PERG) 605 (F#93.38m2)
7
70 B
60
_SE
50
40
33
30
20
101 ,
Ll

10 12 14 16 18 20 nt

ThbbIEER, #ARMEAER R EFERARER
B & w2 . B EPEIPE Bk 5 5 FLL L
BRLTWAETIEES2.2ml PITF &2 Y, GHEINER
DEHHES . 44m] L 1ml PLEDEE FH+ 5. E 72500
DUEPEIME ARER] © 5 b JRFMEAEPEIPAE %13 134

Bk
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T, IMEAEPEDNE BARIESTHI Th B3, FRicHiE 0T
BRREAERO FHE2.2ml T, #%3E0 FiE3.4m]
THREEEAREAOTFERROKT T 2bbTERE
TEVHHMATS 5.

5. A rFEX HSG B Lic B SRIERASR
HRO Ml

EFEHEH Lz Kymo-HSG LiEkoFhzo HSG
PR ORIER & 2 0B & LUT 4 KFRBEREF)IC T
WL TH7z. Kymo-HSG iX392f) 2%tk E L, F@H)
2 HSG X Y4BFic 31 5197648 1 BB 6 A% TD500
FlExg e L

(1) 789 « EIRIZEBMNESRE BRI T ORE
PHbLbTZ LIZREETH B, EEPIERO DI
L7z b it Kymo-HSG Ti30/392(0 %), ¥EH*aFx
7o b DiF28/392 (7.1%) Tdh v, {EROFHR T3P
1L 7 b DI36/500 (1.2%), Fh & #f 2 7z b ©170/500
(34%) Thol-.

(2) HifL : BT mhls, FESEE XY ofmBs XU
et 3 B LA EFerHfnad® e Lizfilik, Kymo-HSG
T130/392 (0 %) TFER, TIX18/500 (3.6%) Th->
7E.
B) vayv s RERLT VA —REFELZLDIL,
Kymo-HSG Ti30/392 (0 %) TFHh= T1k3/500(0.6
%) Tholk.

(4) EEAIEAR, T > LBIR~ERACHEAL,
Wh 5 IREGE R L7Hl, T72bH Venography &
oz b Dix, Kymo-HSG Tix3/392 (0.77%), FH)
K TH13/500 (2.6%) Th-oiz.

(5) FEIEAORN (spasm) DOFEAR @ FREHIC
BFEIMEOBEREYHT 525, HSG R X>TF
HIVEAORERAERL, HSG o LTz Rk
HEO9O T Z IR D b G S T e B EI Lo
EThot. 0w HSG HEHNc T By —7
TIEEME 22 57 HSG TlRASE L v 5 R—3
FlERD TV, Lo LAEERORHIC X ) 28UeEA
BETOLEREAELFHROEENEATIEZ 2 < T,
250mmHg PATF izl 5 Z LA TE %72 spasm D
RBIRITET Lz, BERO F—EHE Kymo-HSG T
132/392 (0.5%) < FH= TIE15/500 (3.0%) T H->
7E.

V. & =

1. Kymo-HSG DEi% & = DEHRH
Iy om0 FE, TERROIERBIUTERR
&Ll 2RI, ko FEIMEERE T, E
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B, BEAEE, FAROEML—ETIERL, ThiE
B EEZ b THRESA T D%k. Lo T
W OR—F&Mc B 2T EINE OB AAETH >
7. SCERAOICIZBEZRVO KA 19604ERE%E L e G R T =
PRESEAER I BRA L, 19734FE[FIK® 2 Moscow O
5 7 EHERER AR ESIC B W THE AR 7=
R RFE Lic. 7 LTIME OB B X UTEEER
FIRERIFICBEI LSS FEL LTERERTHLZ L
i Ule, HHIf A OFEAETICRIT 5 FENBIME
Je D A SR o B & 02 A RT3 5 T B REAK A
Mty M, BREAKHAL—CAT—TAYE
EHFF AP a—P—icEHEL, FAR EABEL
—EIC LEAEZTETREIC Lz, Lab Eh b 2Rk
BN LTSRSz L. 2L THES
NAWH % AFIcAaB L, HSG o X 5 Ip@EiEit ok
e ST, [R—%Mic 8135 HSG O @iz w]
fEic L7z,

2. EAELEZME

B FEIMEERE T, BARICHEMNET I A
HhoT T, BEICEFRIOEAELNETE L1
Uiz, E#H 1 ml BAEBICEAZMETE, IS
WEFTIE, 6~7ml EA LTS EX EAET, 100
mmHg FEEE 2 Ik$ 5. IIEPEHFH TIE3 ~4ml EA
T300~400mmHg 123¥EL, ERzFHFz s Ltaz@itEL
TWa. ERERYLHERTEINE ERE L BT Lk
HOBEFEREALZ200mmHg LT EHELTnaE. L
2 LEAJE L IEIRROFAT OFE 3 le ol FHHITR
B THREEF RS 2 L, ZoREBEAER
Wat LIEBRH1IE100~230mmHg 0 ##i298%, 150~230
mmHg OIFTIFI0% B FHFET 5 Z L &R LT,

3. —EBAETICRT 2 FENEERE L E5E
W oW |, U5 2 ml~ 5 ml % TIZIELURG]
BNEL, ThEliTsE6ml PLTiEsolERE
g Y72, 2ml KT Y TH B EHEL T W
3. ZhiEFHEHXD HSG THEAEZ—ETIERW.
EHZEAEZHE LT OEAEICET 5T EBRNEH
LIERR 2 BT Lok R, HEAE250mmHg AT ic v
T3.88ml S ETIRRRSIEED G TH B T LA L7z
—FREAED S & TiX10ml PR3 X O1.5ml i
TEURRRSL & A 72V FEIR O %A 1L IR Wi R 5 1 1kt
LTRBEAEREL 42 9, FEBI ZhiconTEX
L, —EPBHEAETIBITAEREFENERTIHEL
Bhrnole. ABBRTIRZTAEZAREI L.

i E . Kymographic-Hystero Salpingo Graphy ® B %

ARIEEE 256 %4 5

4. Kymographic-HSG DFI

ek DFEHND HSG #HEIC £ BIER? 2645
&, EH) R Lz Kymo-HSG KD S THBER
T OB I LEEFLEY BT b 5.

1) HEARB X CEAEEL —EICLTRET 57
¥, AR EAC X% Utero-tubar junction @ spasm
TPt A LIS TE .

(2) TEAkE, IFENEOREY—ELEHT (—EE
AE, —EFEABE) W TERICHEETES. Thbb
FEAEEY (FEimE g CIENEORE (U8
BEWKIE, IVFIERERY) OB ERZ Lo THRDbT
ZLEHFETHD.

(3) —EDEIC U THEABRED T2 5. EIZ150~
250mmHg DO THREFICH LTHEAT D Z L b FEE
Th 5.

@) ERBEXCTHOBREVRXMRHRETH L
MR,

B) FAEEIZS5ml/min & L—EILTdh S
HARE AN T TE 30 TREDERBED IR,

(6) FEAEZE150~250mmHg DT WHIcihn 5
ZENAEETHS. T2bH150mmHg TiEA L VWE
BITIE, RAICEDEZ BT, Bl bE 2B/ NROET
HEADFRETH 5.

(7) WAKWEH, HSG HELFHEB—BTITO 2 &
AEETHZ. b bHEER R ME L BEN R EE2 R
FHCZHEIT 52 LT 5.

(8) AFEBERE D R 1T LIER D B Ay R
Rk L, SRS 2k oMBEE EEE b Lo
NBTED.

VI. # &

AR LM D2 ) $AABIR S % 150 e IS8
BAK A I 0 P A N R 2 0 R AR R N SR IS R R
LET. ERARNECHEAT & o e iERpERARE
REURE R, BSOS P 5 AR T R AEYR
Felk, B X OWIFEE AL b O AR ERPA FE I 1 18 B
wiciZwiny P ABRAHIEHEERLET. RBEAR
XOHEETHO5E B AER AR FESBERBETERDS
CIZ H2E A ATNEELREY Vv RY T AT TRERL
e
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Remote-control kymographic hyster-
osalpingography : Development
and clinical application

Tadatsugu Iijima

Department of Obstetrics and Gynecology,
School of Medicine, Keio University
(Director: Prof. Rihachi Iizuka)

A new remote-control kymographic hysterosal-

5]

w (471) 53

pingography using an automatic injector of con-
trast medium with a regulator of injection pres-
sure and a servomechanical serveillant has been
developed and applied successfully to clinical
examinations. The findings thus far obtained
are as follows: (1) The insufflation patterns of
the kymographic HSG can be classified into the
normal, ampullar obstruction, isthmal obstruc-
(2) The highest in-
jection pressure was 194 mmHg on the average
in a pregnant group, and no pregnant case was
found at pressures below 100 mmHg or at 251
mmHg or above.

tion, and total occlusion. :

(3) The average cavity volume
at injection pressures of 250 mmHg or below
was 3.38ml in the pregnant group, and no preg-
nant case was found at the volume of 10ml or
above or below 1.5ml. (4) The cavity volume
has been shown to decrease with the duration
of anovulation in the women in their reproduc-
tive years. (5) The complications of HSG such
as pain, peritoneales Reizsymptom, bleeding,
shock, intravenous flow of the contrast medium,
and contraction of the utero-tubular junction,
are all fewer with the new HSG than with the
conventional manual HSG. Significantly less
inconsistency of findings obtained with insuffla-
tion curves and x-ray examinations has also been
observed with the new HSG.

(Gt : BBFN55¢E 6 H 5 H)
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Correlation between Hysterosalpingograms and Scanning Electron

Microscopic Images of Tubal Endometrium in Cases of

Tubal Plastic Surgery

BRCFR AR AR E (RS S HR)

& &

Foo—

Yoichi KANAKURA

Department of Obstetrics and Gynecology

School of Medicine, Keio University
(Director : Prof. Rihachi Iizuka)

TEIMEER (HSG Lig) 23 m+ IR mmkEsEe] o FHEFICRWT, ZOMERRE L ERETHEM
$ (SEM 1B8) Iz X 3RS 0IMENIEE BB 2 RO B Lo iR & o BEi: 2 /T Lie. —J5RE
B OWHITIRRSIR BB L, HSG FriR, SEM Frilds 6 & 7 INE TR O & fERR Uiz,

1) DpEEKE (HYD &Bg) % KESSKE S IVEPERIc £ TR X SER 2 T8, Zh LSt oKEH

SHUNE IVERIRCIRET 5 T Ao L.

2) IMEREER (PFA LBK), UMFIER (ELN W), HYD I %, JpERkFGOINEMES (ITA
LG DIEFI OB EFINE O IE AR IER IR Tn 5.

3) HYD I#A, #fk ITA oIFFANROKREMILITSIChY, ZEiHE HELTWS.

4) HYD I, #Ett ITA ONRIEERSIERIL0 TH 5.

5) PAEXY, IEERIFOERSE, HSG Pk V2l Lz PFA, ELN, HYD I &, JRERkikitko

ITA IZHBRT RETh 5.

]

RO T, IPERTFO 5D 2EE TR, £
DIRFRICHAZEL BT S - 2 H D LTV A,
PRETRANIC I X b £ 5 2 /R VOPBIRTH S, L
L, ZOWMBIERRSISRIENF 0SS0 & L TR
BT 5 (10~40%)

ek D IVERREED T & 7 OIRIEO ST I I o
BUBMEOBEL ERE L, IPENROIRERE & DA
CRWTT S TWihofe. BEhpic b hoIEN
D EAEFHMEE (Scanning electron microscope=
SEM kM%) 12 X% 8z, Ludwig?, Patek®, Fer-
enczy?, (19724F) O #iENRH 503, IV EBEkEEE L ©
BEICBWTIRBESh TWAWY. 22 TEHIE, 75

il

JpE s (Hysterosalpingography=HSG L) 23R
+ P R G O FHUEFIC IS WT, ZDFFERERRE
LD SEM Iz k5 Blgga 11w, IEEBEER
HE# HSG & SEM PR LI X2 THE LI %72[
SE B O IR R 2 3BBF L, HSG, SEM FiR» 5
I T RETE RN D T & T4 O HIETREF 2 IR OWF TR
DOFERPBHREL L L

(1) BEISK 595 BE DE fif N B S 43 41 3¢ F8 255000451
HSG B X0, IFEWNERAIOBIERE & EEA024
W BB NILECIRIE 2 &, IR ERIE ORI REDIE

(2) i HSG 1z BWT, ZOBMINE L, I
TR ER & HE L sy o SPEARBLD SEM Ik
DR & AT R oo B o0 R,
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(3) (2) DREF: LHHRITIERLR O R,
WEMRE L UHE

1. g

®19744E 1 B 1 H ~19784£12 A 31 B D iR D B s K
IREEER AR RIS kRBED 5 b, HSG ZHfTL, +
ENEE, DVE R RIREAS0006]D 5 B, YRETERRAN
E{T72o72219%]. FHERFID 5 197741 A 1 H ~1978
££12 A31H OHIRNTIT o7z FRUEFID 7o 5 D58l
SEM AL To, IVEBREEHOIMENEOBIE
[ pRASeY

@z br—OEFIFEL LT, TEHETTERH
BREM 2T 5 BE T, fiidnc HSG % 1774v, IEXE
PR EEN: & R IR D & 5 AT REAE i A D
P15 25 & LTI TR o7

2. WEEHE

OHSG ¥ 5

Fox OBER Uiz, WAL, HEABREOHRESERERE
CHREAEAE, BEFRFHEEXTFEIMEEER Kymo-
graphic-Hysterosalpingography =Kymo-HSG & §)
#, HAE250mmHg PUF, HEAEE 2 ml/min PLFIC
THEAL, EF4a—F—XH7T VERBEZHAL,
70KV, 100mA, 0.4~0.5%, &7 1 /v LARHEERE6Ocm
T, EERYVEFF—L UV RT T o0 FTHREL
Tc.

O RO
Ar, _ /ZJ.

PP &SR ER FZITER

.‘\ ih"" :.-

& £ ¥ —

B A,

1 E#IE (SEM)
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I U 7c Jpg i i & —HEfk i ~~< bx )
Ve AVVREAL THERLEL ERIENED B
%, 3B (3 X3mm~5X5mm) 22%INVFNLT
AT e PR CEedE, FIRICCTEELZDD, 70%,
90%, 100% 7 /= — L BiAKFICHAL, FEERREEE
TR, &—h—R U TREBRIELZ TR, JSM-SI
BERETEMSIC CREMBBOEE, B, HR%%E
BEL.

O IEIERE O A

IRETERRAT & WifT LT22196ic > WT, #iitg 14EDL k-
AR OB R T IR & JB B FTRERI 19061 2 et i
FE L. BREEZERAIALTIOELY, FEEBEEILE
fBlck v A Ule. EIRRGIRE & FEEIRRSEED AT
HSG &g & Tz Bt L 7z IR SR S o I P
&> SEM FiR & o B 3\WT, HRIEIRRS %
AL, IMETRITO RSO REELER L

B %2 B #R

1. IEF BN IO A BB %

W U IER I (1561) %, SREMRES, JREHHs
B INE AR~ DOBATHS, INERAE, IVERMIC45
HL, ZhZhONEOMEMBORME, B, B,
—fgikiEx SEM Ic THIE L (K1), £oHEc
BT B INVERIE—ERE D 72 V) DREHNE & IEHRERIE
DR, FThb LB/ (REMIE+IEREMRE) X
100 (%) 1%, URAEIERTA5%, IREIRERD & IRE IR
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TR 1 IEROREEK, SEM 30X

# 1 FEIFERIIET GRS
(19724 ~19784E B K JE 1% A #5000 4)

EHEFMOBELEL) e 73.1%

SR REGHERE (PFA) < ovoveeeneenns 16.4%

FRFIEE (ELN) - - - oo vveeeeee e 7.1%

A YD) e oe v 2.29%

IR AREEE (TTA) - 1.2%
PR EEED)

R 22 T60%, IRERAEE T85%, JINEZREETI0% T
b7z (SEM 700X D BEET5 X 5em @ HEESIC
THH.) REMIEOBE T IPERIBL IVFAE TR
AREEZADNRVY, IVERKE» LT EINFAICE
1T 212 LI2 OB LT % O 235 T
»HB. —HMEMBOERS], —iREBIZBEL T, &5
B L bEN, FEHfE HREAROhRLOk. BEOES
26~8p (FHTp) T, JHEPE, IVERZIKE, 59
FREICIBNTEZBD 2107, SEM i THEL
7150 D IEF IRE L 3~ THEIPRTH (BBT TIRIEAA
HEOHLTHL—-3~—1H) L WHIKKTIZH >
TE

EARFERICBNT, IENEOEED, b & oM
1%, SRS & DI IR B RER I a1 T UMz 1
HHNRWRERPBE s h D (BE 18H).

o EEFEIVEANED SEM iR & 2> hu— g
L, DT o SpE Bl Es o 2 h 2 h 0 JiE Nk o SEM
FTRZHER L7

2. PpEEBREE £ 7+ HSG FTR & IiERIED
SEM i o> B

WhgE 5 Tk~ 7z Kymo-HSG 3&E % i LT Hifg
L7z HSG Friic T, FHEESO I EEkELF#1
DN 5 BIC AR L7z, BIS KRB R AR RIS sk
5000%l> HSG FiR % # 0t ft->< 58T 2

IERRFRGC B0 2 FEIPEER L PFABEEERG L 0BE

ARfEesk 26 % 4 5

HEH 2 PFA %73+ HSG

&, IEFET3.1%, IEREEELS.4%, IVEFIERT.1
%, JNEIEAKIES.2%, SEPIIERSL.2% Thofe. 26.9
%OIVEBBEEED 5 bIMETAN & 1774 > 7 EHliE
21961, EHE ZD 5 B58fFIc>WT, HSG 2%RT
DR EEEE o M NIE O BB E isz SEM
TR ERF L.

(i) IPE k35 (Perifimbrial adhesion=PFA &
1%9)

ERANEAESD )5 7 + 2 (momental film) 2
BWT, IPEOEEMETEED b5, 24RERH%OEEY
7 4 v (follow-up film) 1z BWT, FWEEATLEARER
DFEWER 2 momental film (23513 5 IR Ic—3
LT85 PFA 1501 (B 2) ICEHLXIER
FRHENEE & BREEIB AR ORI A & 1 B 63 O KIBEHT (fimbio-
lysis) % 4F7o7c3, [FAERIOD IR RO YR %
3 X 3mm LT SEM iz THIZLLI-. 154144
BEE3OML, 2vhr—ik LERIPAE LS
V37, HMEMIL JEREMBORE, B EFDT
REELTWz 1 HIREHI/ REBHINE -+ JER
fig) X100 (%) 2340% TIRRTHo7z, Ui LEIIEREFT
A CRABEDB IR & IIE R 58 o INE K IERE T
Dz, AT hEVY Ve A URERTR Ik TN
FEAL2HNC A B, WERDOREFTRDOLEL LN
3P Thole. FTNTOREF L LR OFE ST
bY, WERNKZRELTWRVWOREEY TH ok B
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HEH 3 PFA » SEM pi&Z 1000X

EH 4 FEABE® HE frR 50X
(B PBINENETH 3)

SO BENE R T S 5 T 5 PIBGE 1L JPE R0 R R &
LTHEMLTWAY, BHE4 o T EPBEIE
I, VBB IR LN TY, IEREETRLT
WA ENL R DT,

(ii) YL (Tubal elongation=ELN &)
momental film 1B W TIVFDIER A Hd ELN
X, DRERESOTRES 22 BEEEIEEE & O 1T X D ERAYIE
£ (BES5) &, UBHEN, TEHECXSHIRER
(BE6) »db5h, NiFEaito PFA AN, #BH
WFRE LT L. AFEFTREAEIRIC & 2 D8 R i
W20 BB ZHE AT 2 S 7o X D 7 9 Bl f AR
Az, JEREH» LT EIMEAE TR ) IRER
&% SEM 2T g Lz, BB IHREMED
R, B, —MeREEL D = br—l ERARMD
7. BIBERES VbW B FaaL— b0 ELVDRS
BT EABED 3 BIOIRENEES = v kv —L L2
7#<, PFA OoTERNBSEEFLRUL, FEABEZ

& A H —
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HH 5 MMM ELN 273 HSG

F® 6 Mk ELN #73 HSG

JENIEZ R LT Wakole. BT IicEMic L 58
FPER G AL R 2 IR E B RE D IR RE DB E R RE S h
D05, JREPRIREO REFTRIZ 2007k

(iii) Jp4EiR/KiE (Hydrosalpinx=HYD &%)

momental film T IR 25 LD 2 Wik
EosErr L, follow-up film iz TIMEREAEDS mo-
mental film DOFETIZ—E L CED bh, IFEKE D
FHEEHZEC Lo TEREAVRERCABh S HYD (&
H7) TIE, FESIUBRBEAMNETR O, ok
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SRERRFIRGIIC ST 2 FHIVEER L INE N EE LG & 0B

H SRS 256 % 4 5

51 7 HYD %751 HSG

H5H 8 HYD » SEM FrR 2000X

B FER & BIBR U 7 iR 4 o IR R (32431)) 22 SEM
TR LTe. JB/KIEHR 43 0 SR I O MR IE AR T,
EHSREMIEEERL, B, =L ICREHE
PHICFEET DA Tho7- (BEHS8). BDHOIFEN
& SEM FriRiE, IEHFTRIC #0532 WE1sH T, 17
FIEIBAKER > ERILFT R Z 2 LTk,

(iv) IPEREHEMTIC X 290 A (Intra tubal ad-
hesion=ITA L)

A& UTHFEREME T, TEfEC CRERED
ZRWAETHRIREAR R T T BT 2 TR 7o A 6 il
HEIVEREL O T EIVE A T b 7o > THIE
L, JRERBUEN OfxWaH) #1Tho7k 6 filicon
T AIH U 73k & 2 o BB O JIE © SIS I % 8123
L7z, 126G LA O I NI 2k ic b 7z D IE
HIMERTR L3N e voTe.

BER 10 ### ITA 273 HSG

(v) (v) Lt ITA

momental film T JPEFEIEAMEL £< 2ot ITA
Thad. ZORRIFEED WL, FBEMHIIERTHS
A, FHEHEVBE L ITA ORI 5 FlF X CREBED
ITA Thok. BEIZZOMBIFTROEET, i
KEOHREELTWA. 2N ITA o4 HSG
FTRICRHEORESGE 24 5280, BEHIOZZFD53LD
FEHERIFFDO L) — 7 BB LU HEGE # b h B
HSG Th 5. Mo ITA OIVFREILS L L5
Bl 2 AR T, EFLSBEMRIETEL 50T
LT

1, 2, THRRIFEAED SEM FiRz RKic L 7z
DNRFE2 Th5.

3. IFEEREED SEM PR & AL IR SR
DR B A O 53 ¥R & 7 DI RITIRRST R O F A FE
3 Th5. PFA, ELN, IRk ITA IZRET 3
L, 20% A EOMRBIEIRRSIR A A B 525 HYD @
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3 11 EE4E ITA © SEM PR 2000

# 2 JEEABO SEM Fif.

HSG 7 1 [0 thefmnn & 2 fk & L eSEM BT R0 et
! B (RIS, WA > He), MR,
exm |15 | BEES
PEA | 15| 1401 EmmrgsL
16l mEA0% EFISCIA

ELN | 9| &6, SERBRERBLERL
15 | BHBEEL T2 m 0 REMALL

£, WAROBABRESH TS
SR ), BREMILTER, WX

Eficbie ), REMEEER HEK

WML OIENBEE £ EFR L
ERL

HYD !
I | 17

The | b
ITA
k% | 12

F# 3 WRIEIRARSL R,
10/43

ELN 17/87 (Ectopy 1)

ayp 12 5/25 20.0%

I 74 2/20 (Ectopy 2f4) 10.0%

The # 0/9 0%

k% 2/6 33.0%

36/190

PEFA 23.4%

19.7%

ETA

Total 18.9%

1974.1.1~1978.12.31.

WRITHRR ST RIE R V. 22 TEHiT HYD DEFIc
WwatEinz, HYD » HSG BE X VUTOSE TR
27z (X 2 BHR).

Kymo-HSG iz X v, JIFENEL S5 ml PLEICHEKSD
5 W IRE R IE D IS R I IR R T UM E SR & %
Wik TFEIEAICET RIS E HYD I8, Zhbl
S0 IRERIER 5 RS, AR/, Labie
ENBEERBD PR HEZ HYD TREAEHL 21

-

(477) 59

|§:1) n&

I e
=% L)

IERREDIEAR L T pEARE,SEEICHhY
WhHEWESYH B, mAKLTWS
Tv-Cv< 5m Tv-Cv>5ml

Tv.ERLEEXADEE
Cv: FEls+REHBTHCLER
EXHOE
Kymo-HSG M fEA &M
EF N £ 250mmHg
EAEE 2 ml/min
[ 2 HYD 043 (Kymo-HSG iz X %)

# 4 90 TB AR

PEA ssssssns snunenanss DR 2 o 35 S BT
FINID w505 amas s s b SEASEE O 4

ERN| EoEre e e E T T R A

ITA - oeeeemnenns S RS B

W& YA

W7z SEM BT, BIREOIVERNED SEM BTl
S IEFIVERTR & #2572 5 o 72150 HSG Friix
HYD I#ic—¥L, IFENERTRORELE2R1TH O
HSG Fiiix HYD OElz—3 L7z %I CHEREIRRL
TREFEHRANTSE L, HYD IEOEA20%THSDIC
L, HYD ODEIOEAOIERTFENEEIX 0 Tholk
(%3).

4. DPEEBEEER O FINEIE

EHET, IVEEBREER IR Lk 4 OfEix OINER
Bl o T W32, 1, 2, 3, AT,
SEM FrRIZB W THEMROBE, B, —BiRiEss
WBITIRRS 2 RELEALTWAENHA L. T4
b IVEEEREEICE VT, MEMBISER, L
Tws HYD IR, JRED IFERERESLD ITA Tik
7o b 2 SRR IC & 0 IR ot 2 WE LE T,
HIERRRSTIE 012 IE W, 72 TEFix HSG Bk
PN SEM it RO BEME# f#HT L, #iiaio HSG
BRI X 2 RIS OBIREREL R L ThIz. Thid,
#igioo HSG FrR o JVEEEEE & S8, PFA,
ELN, HYD I, JWEfitktao ITA iCFHisEe L
BTHZLETHS.

z B
PERIVETERAN G RTEFN Th 27w, IVEAEZ R
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HICHRHANT 22 LiIZREECTH 222, SEM 2R+ 5
ZLICE Y, B TS WREN(2 X 2mm~ 5 X 5 mm)
TIVEANEZBIERT 22 LSRRI 2 0.

REARID, Ludwig?, XS AIKED SEM iz X 58158
TR 2 L, Pauerstein!® 3@ 4 D JF4EF LT R %
BELTWE, JFmEEES2 HSG THHEL, *
DENEFND SEM FiR L 2OF# & Hilghatah T
Fwiv, FIZTEHFHIE, HSG kv 6 BIzSFE LR
R s E G o JRE B 2 BHIER I B LT SEM
I THE L, HSG i & SEM P R OB ko,
FARE B D FT B IR AR STER % AT L 72,

avhr— LT, EHHYSLEERICIERIFE15H
XM, IVEE A5 5T £ ST E SEM 12 TH
gL, WmRFEER O IEAELD SEM iR L, B
JEDIRFE Z Lz befE L 7z,

s R REICIX, ST 0lies (Sperm Transport), f5+
Z¥EHE#E4S (Capacitation) , IR (Ovum Pick up),
IIF- ok (Ovum Transport), 52k (Fertilization),
ZAEII OB (Embryo Transport), 25910 3%E (Em-
bryo Nourishment) 233 9, BUCEAREE, IETERK
sz CIPE I D B 2 BGE UL RS 2 AR 0
INEAIEEFI D ERICTFET 2D L EROETHD. £
T TEFIL, EERE, L iiom%icEELTw5
L Bbh 5 IVEREO BMEMIKES SEM THiEL,
FREEREOMHBICER LT, IEERIEOERS, T
%o BEEM: 2 BR LT hiz.

K e o1k, IMEIRIBEEEO 2T, BHEREZ I
PRSIk St Bk HYD, #Eftko ITA OEH T,
TP A0 & I R T CIE IR b » IiE
PO MBI O ZEHE, WA S h, (REFRcERE
BO/RENI L THD. FRBREBIHEELD O TR
B BN, WVERIE 2 173 % a3, DA P es, IRAg s I , B
RS RIC RIENER LTz, ERBED
FARHFTERNLEWIZLTHHH. LER-TE
#55 HSG FrRicTH¥ L HYD IAE, #ZicXx3
ITA ZEL 5 2IVEAZERL SEM Iz THIRT 5
ECTHREFEOEREA LAV LEL S, WtORE
& BBEEITI T B IFE RN O IENRR L SR I KSR T
HEN, ZTOFHHEF» S ko ITA £ HYD I
e, WREERSRIE LT 2 2 ¥ T b
%. HYD IZERZBHIESIVEREARIS, IVE R R
FTHIEGITH D, R E BIBREA O 3 & w5 I
WIEDREMIDIL 2 RF S, IIEHEED IR R
A5, ZZCRBELERBOREFISNIIFORSD
[P TH 5 5. FEIIPERBEOBHIKIZ X > TR
SNTHERD, IIEOHERTFEORRDOHEETH S &

IBERRFMOUCH T 2 TEIPETER L INENBEEEBF G L 0M®

BTERE 256 % 4 5

FEHL, —RICIMEEKE (HYD) L2Mis h 5508
FilBREES HYD TR L OMO 2 ffic 8L, B
DHEIVETRTORBIEL T2 LEREBLD TH
5.

F7- HSG PR X v,PFA, ELN, Jp& skt ITA
LB L T R T, F0IRENIED SEM FiRIE =
Vhm = ic R L, BEMOEE, B, —RRE
XL, PFARTTAREFESNTVE Z & 2R
L7z. L» L PFA TRHIIFRIERERORE, ELN Tk
Zhii Tl I omEEEoEE BE s B. L
Te3oT, IIERERAE FIHERTC, MR IREIEE D
R TH 5 IPHER, FEmELZHRT 22 LickoT
I OMEEDME LB TE S LB LN, IVENED
SEM i b bREFHMOBERE +OFETZ2 b0 LE
Abhb.

PFA OJFREZERL U TRLEHEIC 2 b 275
WIRIEIE, RT3 LEZ N TVWEERATHS
2, fRED, WONBSTWHAL, TRENBE SIS
WIRZ 2R3 Z L A3, DRESENE, DREmEiciifEs %
DHTHOITZ LT Th 5 LRIREC, HHEFRS
ZPHIETENTINET RN L5 FRAEIF SIS LTk
B¥5.

AR OIS, IVETE R O RIS &Rk s
n5 HYD IH, #EEd: ITA R Ei2onT kWicHl
BEINBHERTHZ2L LRV, LirLERLD
HEFIZIFEAIEO IR &S h iz wEL T Z2bh
F, TE, OIE, IR WO AT O BME
B, HAVRENENZET LIOFERE LTEET N
XThY, ThbOERICIIEARERDZRHEINDE KRR
LD TIERTH 5 L EZRER LRV, I RER K
SR RIS N LIV T, b LAEHENEET
% HSG Fri & SEM Frio Bl 6 47 JUEHRED
BWIEOHeST L SVETERAR OB L F ik o B g1 17,
BlowA 7 nd—Tx Y —ic X 5 IPETGRRAT, WREE
BB ILEO BRI DL FET S L EX S, K
WML TRARIZIVERI ORI, ~A 7 nh ==
—, BEEEIED 7 — FOFHIZ X Y 30% 0L Eo#IE
RAESIR A BB DIRNETH 5.

¥ W

P mIBREE 2 HSG 12T 6 8 (DIMFRIER, @
DAL R, OUNETRKIE IR, @IVEE/KEIR, G
R R O IVENESR, @O OINENES) 124
L, TofxoPERNEL BEMILE LI SEM
WTEE L, TR B L [RIE ] O IIE TR TS O it
BRRRSIR L 2l L, DT 0% 5.
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1. HSG iz T I @ilikE R 2 IR IK O SREHII
DEET, IVERE» L FEIEACBIT T 2ic L)
WA LTS,

2. IMERIEE, UMEER%Z HSG T@ED LM
PREAIEE = o b om— L L 3EI AR,

3. IWEEAKELE, FRPBEREICRET %908 EA
MEI8E, ZhRTEIVEAE CHRET 5 IVEREKIE L
Bz 5 L, 18 TRIEKER S LSO I D
BEMEEREFESA TV SR, —FIRTEaSRichk
D IRE NI O BRI ZER, HELTWS.

4. JVERRINBROIVENRE DGR, TERELSAO
IVENBIIERICEEINTWS. LaL, JFERKN
DUt o R X RS T, INENIER AR b
ZYEENTRY, MEMIIZERE HELTWA.

5. EBETHEMBEC X Y IFEAED HREmanzE
e, HRPBESW S IVEEKEDR, JIERRATHELL
SDOIFEREEICBWT, WRIEERIE 0 Th 5.

6. ELBETHEMEFTRL, WHREBRSIROBRNM
5, IREEEEEER O FHESE HSG ickoT, I8
FRIEE, IMEIER, JVEEKIE I8, JRERsskiTE
DYFERNIERS Z R TIEFIC R T R & Th 5.

TERBIhe ) BT IR, HEEEB- 2R
BRI AR EE A A B R R L ET. E AW
D RATICHIAIREE 72 L o R0 B e R L %
T. ELIHEHE, HPERH OREEHERLIES
Bz, ZHEBNEER, BEEFEEAEFLECD X
DREHIELET.

(53 Ao BEE I H56H H A LR AR %S %
A S S, H2ARAAREYARES L OHEI0EE
BERIESE I THRE LK)
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Correlation between hysterosalpingo-

grams and scanning electron micro-
scopic images of tubal endometrium
in cases of tubal plastic surgery

Yoichi Kanakura

Department of Obstetrics and Gynecology

School of Medicine, Keio University
(Director : Prof. Rihachi Iizuka)

Patients who had an operation by the hyster-
osalpingographical (HSG) diagnosis as having
obstructed tubal patency were selected for our
analytical studies of the correlation between the
shadow of the closed part and scanning electron
microscopical (SEM) findings on tubal endome-

triu

m of the same part, with a special emphasis
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on the condition of ciliated cells.

On the other hand, the above patients were
followed up in order to learn their success rate
of postoperative pregnancy. In addition, find-
ings by HSG as well as those by SEM were
taken into consideration for the analytical stu-
dies of the applicability of tubal plastic surgery.

1) Hydrosalpinx was divided into two types:
Type II included those cases in which the edema
was so large that it reached as far as the isth-
mus ; and other cases than those of Type II, in
which the edema was relatively small and local-
ized within the ampulla, were classified as
Type L

2) The remaining tubal endometrium after the
operation of perifimbrial adhesion, tubal elonga-

SERRTFRAICS T 2 FTERFER LIFEANBEEERFT KB L OME ARESE 26 %4 5

tion, hydrosalpinx Type I and intratubal adhe-
sion after a tubal ligation was found normal.

3) In cases of hydrosalpinx Type II and in-
tratubal adhesion by tuberculosis, ciliated cells
of tubal endometrium was found withered or
disappeared.

4) No postoperative pregnancy was found in
patients of hydrosalpinx Type II and intratubal
adhesion by tuberculosis.

5) From the above observations, we believe
the application of tubal plastic surgery should
be limited strictly to those patients suffering
from perifimbrial adhesion, tubal elongation,
hydrosalpinx Type I, and Intratubal adhesion
after a ligation.

(34} : 554 6 A20H)
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A Study on the Immunity of Pregnancy Participation

of HCG on Lymphocyte Subpopulation

RiFREEEMER AR FHE

OB % B

Yukihiko SHIOTSUKA  Moichiro HAYASHI

wE = /I

o — XK
Kazuo KOBAYASHI

Depertment of Obstetrics and Gynecology, Tokai

University School of Medicine, Kanagawa

FLFIB A

1] 2

1

Susumu YAMAUCHI

Division of Microbiology Inter Depertmental Laboratory, Tokai

University School of Medicine, Kanagawa

EH DI, FRERMILT Y > %3k subpopulation DIRFE#1T/VY, 1st trimester 2f@5 T cell FHR
DIETE, ZOBLHA masking I X2 RENT ORI THIELBIDHEL TS, 4, D masking
BB 5-+ 2 R E P ORI oW TREE1TY, UTOREL2Ex.

D AL ) DBEE L2 Y v oSBkE, F— ADEETICERE U BUERAE L 7l & 2EEHEEL,
TORBUMTROIMETIE, T cell BHROEHARBD 2B WD A8 — 0%, EEOHICE T 28

TR LML E R L e

2) HAWTRmE s HCG EEZLEE T cell RREBOB(LITE W ADHEBRED bl
3) In vitro To HCG FIMEEHETIE, HRICHBELT, T cell FHEOWENZED 72
UEDORRIY, EERMMT T cell HFHROEKT Iz L+ 5 masking factor & LT, IfLiEH O

K, %z HCG OFENR TR IS,

%

fVEE RSl & 5T semi alograft & dEz bh 52
EDh, BIRERSIIIER X Y Sl Bk D 5
EHHRTHY, REBGERCI VREMTRbAT
RKTWD. FrCBIHAZ I BE-+ % Mt sk hE n 2s
iz oW TiE, EFD Y 238k subpopulation 23
2% OWMEPT R TVWED, RiEELRERO—
HEkHTHRNED,

FHHEHX, R—EECEEOH L Y SlcE S E T
iz U > 38k subpopulation @ B k&L, 1st

|

trimester I T cell MBRFEWH IO +HZ L L,
Zh7S masking Bz L B RENTORLTHY,
IHETESEENICEE L TWa 20T Ticiig L
T3,

£[El, Z@ masking HROMAD 2w, FEELiEH
OEHERT, Hic HCG cEAL, DV 38k sub-
population ~ #EEAIRIE-O Wit & 1T/ 7 0 TG
T 5.

BREMK
BOHED RV, 245%0 b34RRIE D ILIR120 2 MR x4
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LU, MRS X V20iEL, XHICER4~ 6 BICE
ML 2RI L, ke Lk

S LT, 215%~ 24532 0 IR IEH i A KA ML
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R ZOEBAY— i3, EWNERCETS T
cell BBKROLEF A Z — v b THRWEZRL, 1EH
RO T cell WAL h OWERFI2 LD,
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Gestational Level of HCG Tcell
week (IU/ml) (%)
5 6.8+ 5.4 ND
6 29.0+18.8 65.9 2.5
7 56.8+36.0 59.5+10.5
8 72.4+41.5 53.3+ 8.9
9 97.2+44.4 47.5+ 5.4
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Standard value less than 8mIU/ml 67.7+16.3
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@ masking B2 E-RFC #ic X% T cell BHEEK
ToHEETHSH Z LiHEESLT.
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5. HCG 12X % masking 5L UV v BkEEREL ©
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A study on the immunity of preg-
nancy participation of HCG on
lymphocyte subpopulation

Yukihiko Shiotsuka, Moichiro Hayashi
and Kazuo Kobayashi

Department of Obstetrics and Gynecology,
Tokai University School of
Medicine, Kanagawa

Susumu Yamauchi

Division of Microbiology Inter Departmental
Laboratory Tokai University School
of Medicine, Kanagawa

The authors studied on the lymphocyte sub-
population in the peripheral blood of pregnant
women, and reported the T cell population
decreased in the lst trimester and that this
phenomenon was an apparent decrease due to
masking. This time, a study was made on the
humoral factors in the serums of pregnant
women, which could participate in this masking
phenomenon, and the following results were
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obtained.

1) The lymphocytes separated from the peri-
pheral blood of puerperas were mixed with the
respective serums which were collected from the
some women in their initial stage of pregnancy
and stored in frozen state, and the respective
mixtures were cultured. Then, they were ex-
amined, and remarkable decrease of T cell po-
pulation was observed. The decrease pattern
showed similarly to the results of the examina-
tion made during pregnancy.

2) In the used serums of pregnant women,

b k- SV R o
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negative correlation was observed between the
change in HCG concentration and the change in
T cell population.

3) In vitro culuture with HCG added, a trend
of T cell population decrease was observed, com-
pared with the control.

The above results positively suggest the exis-
tence of humoral factors in the serum, especially
HCG, as a masking factor which participates in
the decrease of T cell population in the peri-
pheral blood of pregnant women.

(At : WAF554E 7 A 14 A #18)
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INHIBITION OF PREMATURE LABOR
BY INDOMETHACIN

Kinichiro MIZUNO, Yutaka OKUMURA, Katsuo IKUTA,
Hisayuki KASEKI and Yoshiaki YAGAMI
Department of Obstetrics and Gynecology, Nagoya City University Medical School

Abstract: Indomethacin was administered from the 16th to 36th week of gesta-
tion to 50 women (52 fetuses) with clinical evidence of premature labor.

Total amount was ranged from 100 mg to 1950 mg. The average interval between
the initial administration and the delivery was 33.5 days. Forty-three infants of 52
(82.7%) were survived. There were 6 neonatal death and 3 intrauterine death in this
series. No cause of death except prematurity was demonstrated in the infants of
neonatal death and the pregnant women, whoes infants were died in utero, were com-

plicated with toxemia or hepatitis.

These results indicate that indomethacin treatment was effective on inhibition of
premature labor, though contraindicated for complicated pregnancy.

Introduction

Despite the significant decline in perinatal
mortality in recent years, neonatal morbidity
and mortality associated with prematurity
still cause a great number of death. The-
refore, prevention of premature delivery is
very important for further decline of peri-
natal infant mortality. This has stimulated
to find an agent that will diminish or elimi-
nate uterine contractions.

A functional role of prostaglandines in
parturition is suggested by in crease of
prostaglandins  concentration in human
blood" and amniotic fluid* during labor and
by the observation that exogenously admin-
istered prostaglandins can induce labor®®
and abortion®%”. In 1971, Vane et al.®
reported that prostaglandins syntheses could
be blocked by indomethacin.

This study was undertaken in a attempt
to evaluate the inhibitory effect of indo-
methacin on premature labor.

Materials and Methods

Fifty patients associated with premature
labor were included for this study. Their
gestational age were ranged from the 16th

to the 36th week. Before the administra-
tion of indomethacin, each patient was
proved to have regular uterine contractions
at least once every 10 minutes by external
tocography. Patients were excluded from
the study in principle, if the following con-
ditions were present : fetal abnormality, feto-
placental insufficiency, premature rupture of
membrane, uterine bleeding, severe maternal
deseases and imminent labor such as dilated
cervix more than 5cm.

All patients received 100 mg indomethacin
in suppository form, followed by 25 mg sup-
pository, every 6 hours up to 12 hours after
uterine contractions ceased. When the con-
tractions were reactivated, the treatment
was reinstituted. If the fetus was died in
utero or cervical dilatation had progressed
beyond 5cm, the administration of indome-
thacin was discontinued. When the preg-
nancy was reached to the 37th week of
gestation /or the estimated fetal weight was
over than 2,500 gm, the treatment was stop-
ped even if the contractions were present.

Results

Total dose of indomethacin was ranged
from 100mg to 1950 mg (mean 350 mg).
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The mean interval between the initiation
of indomethacin treatment and the delivery
was amounted to 33.5 days (range 0-82 days).

The clinical outcome of pregnancy was
shown in Table 1. In 11 patients (22.0%),
the uterine contractions did not cease and
lead to parturition within 72 hours after
the initial administration Twenty-three pa-
tients (46.0 %), including 4 case whose mem-
brane were ruptured after the initiation of
treatment, prolonged their pregnancy more
than 72 hours, but delivered in less than the
37th week of gestation. Sixteen patients
(32.0%) have reached beyond the 36th week
of gestation.

Fifty-two infants (including 2 cases of twin
pregnancy) were delivered. The birth weight
was less than 2,000 gm in 17 infants (32.7 %)
and was 2,500 gm or more in 24 infants
(46.1%). Fortythree infants of all (82.7%)
were survived (Table 2). Six neonatal death
and three intrauterine death were observed
in this series. No other cause was revealed
in the cases of neonatal death except for
prematurity.

Table 1

Inhibition of premature labor by indomethacin
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Three cases followed by intrauterine fetal
death were complicated with some diseases
Their clinical causes were follows :

The first case was treated by 300mg of
indomethacin at the 23th week of gestation,
after then some medical treatment was con-
tinued for hepatitis. The second adminis-
tration of indomethacin started at the 26th
week of gestation and when the total
amount reached to 475 mg, the fetus was
suddenly died in utero.

The second case was complicated with
severe toxemia. Indomethacin treatment
started at the 31th week of gestation and
total dose of 300 mg was given. The intrau-
terine fetal death was diagnosed 8 days after
the last administration, when the toxemia
was not recovered.

The third case had the onset of regular
uterine contraction at the 35th week of ges-
tation, when she was in therapy for hepatitis.
Total dose of 200 mg indomethacin was ad-
ministered and the fetal hart beats disap-
peared at 60 hours after the last adminis-
tration. Autopsys were performed in these

The effect of indomethacin on the prolongation of pregnancy.

Gestational week at onset of treatment

Prognosis No. of cases (%)
-23 wks 24-27 wks 28-31 wks 32-35 wks

Parturition within
first 2 days of 11(22.0%) 2 0 9
treatment X X X
Parturition after
first 3 days before 23(46.0%) 4 6 6 7
37th week of X A X X X A A
pregnancy
Birth at term 16(32.0%) 3 7 3

Total 50

X Cases with premature rupture of membrane during treatment
A Cases of intrauterine fetal death during treatment

Table 2 Fetal outcome in different birth weight groups.

Birth weight (gm) No. of babies (%)

Survived Neonatal death Intrauterine fetal death

~1,999 17(32.7%) 10 6 1
2,000-2,499 11(21.2%) 10 0 il
2,500~ 24(46.1%) 23 0 1

Total 52 43 6 3
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three fetus, closure of ductus arteriosus and
the foramen ovale were revealed only in the
third case.

In order to examine the adverse effects of
indomethacin on the fetus, Apgar score and
various abnormal findings of the newborn
infant were observed.

There is no correlation between the Apgar
csore and the last administration-delivery
interval (Table 3). Various disorders in live
born infants were shown in Table 4 and 5.
Those classified under cardio-pulmonary dis-
order included Respiratory Distress Syn-
drome in 7 infants, Massive Aspiration Syn-
drome in 3 and Ventricular Septal Defect
in 1. It was also noteworthy that more than

Inhibition of premature labor by indomethacin
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half of infants had edemation on their
extremities.

No correlation could be observed between
the total dose of indomethacin or the last
administration-delivery interval and the in-
cidence of cardiopulmonary disorders.

We never noticed any significant changes
in blood examination in pregnant women
during and after the treatment. However,
some adverse effects were noted. These
included : epigastralgia in one patient with
history of gastric ulcer, light headache in 2
patients, general malasia in nature and did
not need any treatment, and administration
of indomethacin was never discontinued for
the reason of maternal side effects.

Table 3 Relation of Apgar score to the time elapsed between delivery and the

final administration.

Time elapsed between

delivery and the final within 6 hrs 6-12 hrs 12-24 hrs 1-7 days more than 1 week
administration
10 (®) O 3 Q@
9 O 00 0 © 0O O 0 Q000000
8 O (el o ®] @ 3
7 O @ o Q
6 O O (e} [ ] (®)
Apgar score 5 O @] e}
4 O O o
3 ® o
2 o e O
1 o
0 @

O denotes babies with good prognosis

® denotes neonatal death

Table 4 Relation of abnormal findings to the time elapsed between delivery and

final administration

Time elapsed between

delivery and the final within 6 hrs 6-12 hrs 12-24 hrs 1-7 days more than 1 week
administration
Cardio-pulmonary
disorder [ X X J coee oCce O
Bleeding tendency (@)
Hyperbilirubinemia 0O (@] (o)e] 000000
Q0oOO0O00 QOo0eO
Edema o00e P QOO 00000 e [eXele}
Uneventful 6) 0000000

O denotes babies with good prognosis

@® denotes neonatal death
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Table 5 Relation of fetal outcome and abnormal findings to the total dose of indomethacin

Total dose (mg) -100  -200 -300 -400 -500 -600 -700 -800 -900 -1,000 1,000-
Cardio-pulmonary ® e® OO O 0o O o
disorder

Bleeding tendency

Hyperbilirubinemia 00 ©0O0 0o © o (®) O
OO0

Edema Se° 0e 000 000 ee 99° o o 00
[e]e)

Uneventful 00 O 0 O

Intrauterine fetal death A A A

O denotes babies with good prognosis
A denotes intrauterine fetal death

Discussion

It is a matter of common knowledge that
the dominant cause of perinatal death is
prematurity which will be greatly reduced
by prevention of premature labor.

With a few exception, the etiology of pre-
mature labor remains obscure and the exact
mechanism which will initiate the utrine
contractions remains to be resolved.

In recent years, a functional role of pros-
taglandins in parturition is suggested by
increase of prostaglandins concentration in
human blood" and amniotic fluid* during
labor by the observation that exogenously ad-
ministered prostaglandins can induce labor®:*
and abortion®® ", It was also demonstrated
that indomethacin have a inhibitory effect
on prostaglandins synthesis® and diminish
or eliminate the spontaneous uterine con-
traction in human®.

Our clinical studies of indomethacin treat-
ment on human premature labor demon-
strated that 78% of all patients prolonged
their pregnancies more than 72 hours after
the initiation of treatment and that the
survival infant rate was 82.7 %.

These results may indicate the availability
of indomethacin on human premature labor
as the several investigators did!%!V,

In the clinical use of indomethacin, it is
important to study the adverse effects on
the favorable effects. It has been mentioned
that indomethacin induced gastro-intestinal
complications and reduced maternal blood

® denotes neonatal death

coagubility. The most dreaded consequences
of maternal administration of indomethacin
are connected with the specific fetal effects.
Indomethacin passes the placental barrier
freely and may therefore inhibit the forma-
tion of prostaglandins in fetal tissues'?’.

Prostaglandins play a role in the mainten-
ance of the ductus arteriosus patency during
fetal life' and indomethacin may triggar
premature closure of this ductus!. Our
results demonstrated that the maternal side
effects were minimal and transient, and did
not cause to discontinue the administration
of indomethacin.

On the other hand, three fetus whose
mothers were comlicated with toxemia or
hepatitis were died in utero after the treat-
ment of indomethacin, and one of them was
revealed to have a closure of the ductus
arteriosus.

In conclusion, it may be mentioned that
indomethacin prevents the premature labor
with a fair success by inhibition of uterine
contractions.  Nevertheless, indomethacin
administration should be short in duration
to minimize its side effect, and contraindi-
cated for the pregnant women with severe
complications.
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LSEIOFEFIC X AL, 7 FRERIEICHT 5 A » F 2
P UTREIRIRNTH S ERbroTe. LrL, &
PHEDD 5 Flici, B LR BnXoic Bbh
7.
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Development of a Multiple Exposure Photography Method for
Analysis of Sperm Motility and Preparation of Washed
Sperm with Ficoll Density Gradient
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Satoru KANEKO ~ Chiaki MORIWAKI

Laboratory of Physiological Chemistry, Faculty of Pharmaceutical

Sciences, Science University of Tokyo
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Hirohisa SATO Toshifumi KOBAYASHI  Rihachi IIZUKA

Department of Obstetrics and Gynecology,
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FEFEBNENE 1 F S EIEIC Ko TEBIR (%) 2RDZHFEVECERLNTWSY, ZiUci3FiE,
FHEHEICZ LWEWI RER DS, Fixidz b e RRtic X 2 FEBEFSERPVIC LY, B0
BURRHT DS TTRE 20 B ARAT IS 2 AT UTe. &7, STAETEME, EBIREZIAD 2 &/, WU THigR
T #4545 Ficoll ¥EifEZMATL, K8T%DRKTHINER L, FEEEMHBHRELTRETH Y, BT
DI, HENRRFCRFEND Z L ERD T

ZOWEHETFE Y, FEOSEREEC Io TR PEMICKIET AT FF, T3 V=0
WERHL, TV VREBRICEHE VEELRVS, HAEDREELEMIELILERDE. T
OFERIT Schill iz k%% = v O FESRIE CET S HE L —BL, (B ES ORI 2 i
Lic. Lo CAEBRRIIETESETMcER T LEXS.

b REEBEFHNS Z LIk Y B ERECHE
® TEBNY, —fRICETREE (GESRE) ES® (E
BIRED b, FETROE HETEDECET 58 TR/ %) TERBSh, REEIS BN
FH, HTEHOEZIM0EMEVRALN, FLE TITHEREAR 2 B8 L CEEMICESIR 23Rk 5 5N
VH, KEEEEIERA, ©Z I A, ATP A, V27 vA BLELFARbRTnaD, Ui UAEIIEZRM I E#E
YRR EBHVSREY. TR DIRFREOMRGHEE BHE+5rEZONLIEERNETYL, HEVEET
IR R R R IERIC Lo TR EATWS. RWEEZ bNDIK, BTS2 K U THIE L
FESRRRST 2 B 5 B QIR0 h CRIRIR AR I e b , FeABEEENFETHADIC, EFl BH
HARRLOTH Y, W, FERE BT RTED HZZ LW ENnSREERFTS
RE, WA EBIEINDD, 209 BRTEERURE —F, in vitro B BETFONRE, RUOHEBHEC
TEBES R EELEELEZ LTS, FTFERE T A OYEOKBEL RTS8, —RICITRHR

il
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REDEE, FRIAHAREKETHRLELO2RE
WY, H3WEIh s & El CROSHE L 7t
BFrRBIC L TWS, Bk a0l SrE
v, EFR EEEEYE BT eRE ST 0o00) B
CREFREHE, EBRRC BB R T WEE EERTE

D9, BRI EREROMT 2B LTS,

L U2 0B+ 5 BRI OEOLSHERTT O &, T
DHEWIOIRE = A, BT 2HE<C e
EHIshTW5.

& XERRAY, O ILRERIBITSE I P FTRE e 8L
B TEDEFTEORBE ZRA, BHESRER 0SB
#r, B REOREN, RUBREOMHS SR E0mR
b, A brREEEZRAWTET OESHLEZ —E R
BHLUUET 2 HEEHR L. & oI TAEFE
EEEE HO 2 kL, BV EIERT REETEED
Ficoll ¥k TR L, ZoWwERETFE2HEVWEE
BHTRS T EBhREARAT I 2 TESE L7 0 THEE T 5.

B &

FEI - BUSE B REE i AR SRR RIFERRATIC T
B LIZFEED 5 b, T4 ~ 6 x107/ml, HHHR60
%LLED b D E iz, REUE 4 A LLE0ZEEkE, AT
RIS THREC U CHPR# 2 R AN B A L 7z,

T 5 U F U MREMRIER : £y MEGE ATV
Tee SR ABIE VT2, B7 7 9% =v100ng &
k%4 pH 8.0, 30° T—EMHIA > % 2 _— b LicA&,
WHERE ZFEL, ¥4 e — KLy s
AZRICEE L TERET 7 V% = vic X AR5 IS %
kL. TOEMLERER»OEEI 7VF=VE
3k, REDTI Ox= v SfEEEEER L.

BtET + R T 7 2 —EEHAER : AEBEIKR (5mM
P=be7z=nYrEEFrtY s, 0.1M 7= %
e, pH 4.8) 1ml L30El0.2ml %#30°, 2053[1 >~
X =2~_— L7, 0.2N NaOH, 2.0ml #nz TZHE
S8, FOERLE P-=be 7= 2 —LREHRN LR
BofREERD O

w R

IEMB AR TSN GEERE, FLRHRES)
DORFEITRY, TIORTHETHE Lz, REEE
% Fig. 17t

FEIRIES & BMEEA 7T — Y I EE L T37° i ff
H, FEIRELIEEETEATA K772 Rick V1930
FOMRIEA FicHE L.

BMEET (Xx400), BFREFICBWT 1#48ic 382 b
R EFRESE, BPESOHEZRE L. @, M

v M O Z B E S ATk 0 B %

BRERE 26 % 4 5

B LRI > S HE 2 E X T 3EfT227k.

BURLIc7 4 V2 ZWE L, FETEBOHB &M i
FCER L7z, Fig. 21nt X 9 iz EAETRE T30l L
723 RELTREN, RIEETRRI—BlcB W TEE
L7ty m L, BB TG e LTRES
Nic. EHERETIBEIERL RS L LT, RBiekT
AT, FFEEERTFRVEELCERLE &5
CMGE D =T A== FTHEHL, TORELT
BWie=wA 7 v A —F —kE—&HETICWE L THEIE
Bz pm ICHBE L. HEICELT—HEORFRZ
40LL L LT, FEIZ3EMREL 2 EEE WEfEE L
Te. RFEBE, HRETREFEEEEZDTioRTR
IVEH LK

FETERR (%) = éﬁ%%

EAREBIRE T FHE  (pm/P)

_ HAGET TR B E

JEAR T ERTFBX 2

EFRDBE - —RRIT in vitro 2B 1TF BRTFIHERIC
WA A HIK™ % 7213 Krebs-Ringer Bicarbonate Bu-
fler®2 EXHWELN D, AWEICBNT § Thb0fl
MEmat Ui, Bk zE S im0 o8 (500X g, 10
41, 25°) LUz IEKS 7% 2 O ORFRIRIC TR
U7k, SEBHEEORRZ L& JHet 2 W] £ TR L7
TER, Wb o pH BERldRic L - GEBRES Iz & A
EhrbhdZ L@z, #Z ¢ HEPES-NaOH #
1B & U7z Harrison ¥ % AWzl 25, EEyA
pH Z1bd 72 & HEFEBIRRIZFUSIE & 12 SRR IR 72
M7z, Harrison @ JFE® Gl v o7y 7
Iy, PiEWESEMZ 52, VVET LTI VES
PRETEBICEETZLWIREOLH Y, ERREHE
LT3 L0 B2, APFEICBNTRY VILET
NT I v, HiAEYE 2RV modified Harrison & (20
mM HEPES, 10mM /v =2 — X%, 2mM Na,HPOs-
4mM MgCly-, 2.5ml N-KOH, 7.5ml N-NaOH/11,
pH 7.5, 290~300 I V AR EN) KL LTHY
7o. NFOXCiEFEEZ MH {REFHT 5.

TR« Harrison & & %1 Ay .40 BEFHTE A
T& % Ficoll (Pharmacia) ZfWTwv Y, bV VKT
eIk & ek L7,

F74bB7.5% (w/v) Ficoll Vil Ic Fikz L,
500xg 54F, 1200xg, 104r® 2 BEFEEOMC X WV RT%&
RS T Lie. WaxidAkiEsr v METHRECRH
LXHERBIM, b MEKRIZEBENKE L Ficoll &
IZEREC X3, F721200Xg, 1055 D5ELEETIEEL
WIEBFEDIR T 2 ET 2 Z L 28w
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Fig. 1 Multiple Exposure Photography
Method for Sperm Motility Mea-
surement
a : Camera
b : Microscope
¢ : Thermal Insulation Plate
d : Stroboscope
e : Stroboscope Pulse Regulator

Fig. 2 Analytical Procedures of Photographed Sperm Motility
—— : Forward motile sperm A : Submotile sperm V : Nonmotile sperm

ZITE MEFIZIGHAT & 255504 R LR
R, HikE MH T2 i RTsZ Lick VREL
RN ARE L o7z

S HICELEMD BEt # T2 v, 150Xxg, 250X g,
500X g, 1043 B0 HEC 3517 2R FEIE, EBIRE
EANTAER, 150xg TR ESIREIRFEE & FIREI
fRichichs, EIRFEIB0%LAT Th v, H72250Xg,
500X g TIEHI90% D EINER & JFFEHE & [RIFRE O HEEhRE
DRI, BEREREZEL. LrL00Xg TIEHT
VSN OREIRRAS B EERAT 5 2 L 287D T, 250X
g, 105 D& TELIBEE TR L Lic. DR
U728t 2 S RICIR R D P & RSz L 7.

7.5% (w/v) Ficoll #&% MH # 5ml 2R BEic

SEL, FRT 25 AN Lz & MER 1ml 2388
{EFTS. AU 4 v 7 e—%— (KOKUSAN, H103
N) (2382 L T250x g, 1055[Em i HE L7z, Ficoll
EROZ O BIcEF LI EZREL, LS T%20.5
ml ® MHIEICEBELT, Thiitifsse Ll
ST O FEE ¢

a. FREFEMER

Ficoll $E¥r¥: & 73 AR AIEK T 5 fACHIR L 7oK
#250X g, 105l L CRAsE L 7otk T2, 7 v
ANVTNTER, AAIVABREANTZERE L.
WL WETHEMSE AR 2 ER U CERE TS
(JSM-T20) % H\WTHTOESERBIEZ TR
Fig. 312787 X 91 Ficoll B e L7k + (Fig. 3
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X 2000

bt T O FBEEB AT R O R

AfERE 25 % 4 %

X 2000

Fig. 3-a Scanning Electron Micrographs of Human Sperm Washed with Control Method
Semen was diluted 5 times by modified Harrison’s solution and centrifuged (250X g, 10min). The
sedimentated pellet was resuspended in the medium

X 2000
Fig. 3-b Scanning Electron Microgaphs of Human Sperm Washed with Ficoll

b) i, FHUHNEE BEIcEsE O aHEL TE kT (Fig.
3, a) CHA, FEHRSORTRE~OEERNE L A
ERDOLNT, FlemOOEHRIC L VST 2S5
FE L 22 2 TFEECH A HOBER PR, EERE
BARRFEN T Wiz, &biz Ficoll 35T L 12 5
A, LT DEEN D { FRENES Th ok,
b. #FFEYREE

Ficoll ¥4, FFERE RO MH JRICHERE L 72
T TEAL ) VEAELT, b—~REEHZHW
THTFEREZMNELER, 87£3.4% (n=10) DT
FIBEEPICEREh TWS Z k28T

c. FEIRERER
FERPICHEET 277 V% = VR ONc i 7
AAT7 7 A —EEEEIREL LT, TSRS
~OFEER SRR E WE L. Fig. 418 TXo1C
fefEiz Lo REsE o JEIE 1m0kl Xk v FUsikRD
2~ 3% L, K97%DREHER BRI L HEE
Eha, EREHERETDZ LICL D S HITEERE
PR EF L7, FRFIOREFREIEAHI60% (2 ), K

%1000

40% (3[8]) & WP+ 572, Ficoll fhic X 5 EEEix
1EPEYTHD EEZONS.

d. EHOEBRECRITTHE

¥ikx =47 LT, —JF)#% Ficoll #¥iz X v¥& L.
THEE LB T L IR R B4 EIR THEEL, WED
SEBHRE 2 FREFAYIC iR L7z (Fig. 5). MF OB, E
CRETNE IR ICIIE L A CERR L, TR LR
Bk L BEREOEBESREIND I ek

HEFHERREOREN B TRERE N AT, &
B RE BT 2 LMo TWS. iR T%
SR (22°) KROW7° CREEE L CGEBIEAZWIE L, Rk
FESRM & WAt Lie. RS EEhEEE1322° XV 37° O3
N2 RIEIX37° TiTiro Tz,

Thbb, 22° TERLICETEATIA NS T2 LI
Ly, 37° i LR (Fig. 1, c) THISORVHIHE
U TR FIRIBIEAS37° L ieolctk, BHERE #1127,
Fig. 6 IT7R+ & 91237° TR LA, 22° L~
TEER, HHSETRE TP ORI S L <,
HH#IT22° TR I ENRBEY L EL LS.
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TSCXUDETERRECKRIETHE  AURICE
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X517 F VxR = vEEEE METRRERICN X TRRRE
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Fig. 4 Washing Efficiency of Human Sperm
by Density Gradient of Ficoll
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VE = VRN X Y R TEBRICIIRE LR AP0k
73, EFEEE T O E R 1.

z E

PR O TEERERE TR b, BRI LiRE
FH S EEHNOEEIR 2 BT 2 FEOBIH S TE 2.
PERDFHEIMETIIH 52, FlEEIZLL, Bbh
HERLBONTWS. TTE LIXLEAFNORETED
PEERL, IVENBRER TR FERR BALL BT
¥, FoEHERE TR ECHEBL TS L RELT
WaY, ZOZ b biFEcEERETSEEXL
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PABMLTIET 52 LXEHEETSH Y, B HEBREREN
IZEEI, PR TEHRR S LTRITT 52 &
HElwnweEzbh3.

FEPIMENIE L LT IR E T W D0 H R HE
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Fig. 5 Comparison of Motilities between Ficoll washed and Native Human Sperm

® —— : Native sperm

-+Q--+- : Ficoll washed sperm
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Fig. 6 Influence of Temperature on the Motility of Washed Human Sperm
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Fig. 7 Effect of Bradykinin on the Motility of Ficoll Washed Human Sperm
Washed sperm suspension (0.3ml) and 0.1ml of bradykinin (4ng/ml) were incubated in a

small plastic test tube at 22°
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Development of multiple exposure
photography method for analysis
of sperm motility and preparation
of washed sperm with ficoll
density gradient

Satoru Kaneko and Chiaki Moriwaki

Laboratory of Physiological Chemistry,
Faculty of Pharmaceutical Sciences,
Science University of Tokyo

Hirohisa Sato, Toshifumi Kobayashi
and Rihachi lizuka

Department of Obstetrics ond Gynecology,
School of Medicine, Keio University

The analysis of sperm motility is usually per-
formed by micrographic observation, however,
it is subjective and often yield inaccurate data.
We attempted to develop an accurate and ob-
jective method to analyse sperm motility, which
capable to distinguish the modes of movement.
For this purpose, the multiple exposure photo-
graphy technique by which the migration of
sperm in 2 sec was recorded stroboscopically on
a film was devised and it became possible to
analyse the modes of sperm motility in terms
of the percent of motile ones and of their ve-
locities of forward movement.

Seminal plasma contains various substances
such as enzyme, hormones and prostaglandins,
etc, which may affect on tne sperm metabolism,
therefore, the elimination of seminal plasma is
important in evaluation of the quality of sperm
itself. A washing procedure with Ficoll, an
agent for density gradient for cells, was applied
for washing of human sperm. Semen was diluted
with an equal volume of the modified Harrison’s
solution and layered on 7.5% (w/v) of Ficoll.
Sperm pellet which was sedimentated by cen-
trifugation (250 Xg, 10 min, 25°) was resuspended
in the modified Harrison’s solution. By this
method the sperm recovery was 87%. They
kept good motility, and in morphological com-
parison by electron scanning microscope with
the sperm which was washed regularly with
saline, there was little contamination of seminal
plasma in Ficoll washed sperm.

By the aid of the present washing and analy-
sing methods, the effect of bradykinin, a phy-
siological active peptide, on the sperm motility
was studied. It was observed that sperm in a

medium contained 1ng/ml bradykinin increased
the velocity of forward movement, but there
was little raise in the percent of motility. This
reult is in good agreement with other previous
reports. The present system should be useful
to the detail analysis of sperm motility.

(B2 A+ : WR554:6 H27R)




HEATREFER ML
#25% 4T 1980

INTRAVAGINAL CONTRACEPTIVE SPONGE IMPREGNATED
WITH NONOXYNOL-9. THE DEVELOPMENT OF SPONGE
FOR CLINICAL EFFICACY TRIALS

Ryoko TAKANO, M. D.
Department of Obstetrics and Gynecology School of
Medicine, Keio University, Tokyo, Japan
(Director : Professor Rihachi Tizuka)

Abstract: Newly designed intravaginal polyurethane sponges containing the sper-
micide, nonoxynol-9, were developed for contraceptive purposes. The sponges were
made by the polymerization of urethane monomers in a solution of nonoxynol-9. This
new biomaterial is analogous to a large, thick cervical cup with a dimple in the center
for ease of insertion and positioning to the cervix (and external os). There is no need
of precoital planning or preparation for usage of this sponge.

The release of the spermicidal agent from the sponges was first determined by
soaking the sponges in saline and squeezing the nonoxynol-9 solution from them. In
order to determine the actual amount of nonoxynol-9 released from the sponge, 2 analy-
tic techniques were used. One method was ultraviolet spectroscopy and its accuracy
ranged from 85% to 97%. The other was bioassay for the spermicidal activity and
its accuracy ranged from 100 % to 124 %.

To simulate the the actual wearing of the sponge by a patient, the sponges were
soaked in a large volume of saline and almost 50 % of the spermicidal agent was released
during the first 24 hours.

In conjunction with the laboratory studies, a limited study to determine acceptability
of the devices was investigated in normal women. The women were asked to wear the
sponges for 1, 2, 3, 4, 5, 6, and 7 consecutive days. It was found that all women in
the population could not tolerate the sponge longer than 5 days due to the malodor.

Thus, with the good release rates for 2 to 4 days and patient acceptability for 2
days of wear, a protocol for the use of the intravaginal sponge as a 2-day-use device
was established.

Introduction

The intravaginal contraceptive sponge is
one of the oldest methods of contraception’
acting as a simple mechanical barrier over
the cervix. The early sponges used were
probably the natural sea sponges. More
recently, Chvapil developed and tested a
sponge synthetically made from collagen®.
Chvapil and his co-workers found that this
form of the barrier method was readily ac-
cepted by women®.

Recently, a vaginal sponge made of totally
synthetic, polyurethane was developed. The
sponge concept was chosen for its potential
mechanical compliance ; open celled, hydro-
philic properties were incorporated to allow
absorption of the sperm. One major advan-
tage of this system is the facile incorpora-
tion of the spermicide, nonoxynol-9, into the
polymer matrix. This nonoxynol-9 is a type
of soap and foams or suda upon contact with
water.

Major determinants of the sponge size
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(acceptability) were postcoital observations of
sponges by gynecologists, and comments of
the users and their partners concerning the
ease of sponge insertion/removal and com-
fort during intercourse.

Some sponges were found in another area
of the fornix after intercourse and some
women claimed that sponges came out when
they coughed or put abdominal pressure.
For these reasons, the sponge shape was
changed from the original simple rounded
surface to the current one-side dimpled one.

Materials and Methods

I. Materials

Polymeric Vaginal Sponge (Fig. la, b).

The sponge is polyurethane sponge and
standard components are as follows :

1. Urethane foam prepared from an iso-
tonic capped hydrophilic polyoxyethylene
polyol polymer.

2. Nonylphernoxypoly (ethyleneoxy) etha-
nol-9 commonly referred to as nonoxynol-9,
10%, 20%, 30%, 40%, 50%, 60%, by
weight of sponge.

Figure 1 Photograph of Sponge
a) Original
b) Dimple Modification

R. Dozono-Takano

(499) 81

3. Purified water (USP)
*4. Citric acid (USP)
*5. Sodium hydroxide (USP)
*6. Benzoic acid (USP)
*7.  Ascorbic acid (USP)
*8. Sodium metabisulfite (ACS)
9. Polyester (100 %) woven tape
*4, 5 was added to adjust pH and to in-
crease the spermicidal activity.
*6, 7, 8 were added to make long-term
multiple use possible.
The diameter of the wet sponge is about
6cm and when dry shrinks to about 4 cm.
The polyester tape is molded into the
sponge to aid the removal from the vagina.
The polyester tape is inert to the compon-
ents of the sponge.

Citric acid

Preservatives

II. Method

1) Analytic Method

a) Extraction of nonoxynol-9 from sponges.

After the washing and incubation experi-
ments, all the sponges were extracted with
chloroform to determine the amount of
nonoxynol-9 left in them. 50 ml of chloro-
form was added to a sponge in a beaker
and allowed to equilibrate for 5 minutes.
The chloroform soaked sponge was then
spueezed to remove the chloroform extract
which was collected through a funnel into
a tared plastic beaker.

Each sponge was extracted 4 time with
each extract collected in a separate beaker.
The extracts were then dried under a stream
of nitrogen gas. Additional extraction yield-
ed no more nonoxynol-9 and resulted in the
disintegration of the sponges.

b) Gravimetric Analysis

The dried chloroform extracts were weigh-
ed on a single pan Mettler macro blance,
model number B-5. The sum of the 4 ex-
tracts was assumed as equal to the total
amount of nonoxynol-9 contained in the
sponges. Particles of the sponges and cry-
stals of NaCl which may have been present
in the extracts were subtracted from the
weight.

¢) Ultraviolet (U.V.) Spectrum

The U.V. spectrum of nonoxynol-9 was
determined using a Cary 14 spectrophoto-
meter with matched quartz cuvettes. Dried
samples were reconstituted with 200 ml of
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(Figure 2) a
}

Figure 2 a) Ultraviolet (U.
Nonoxynol-9

1.0 - o

0.5 1

ABSORBANCY

2 4 6 8
NONOXYNOL-9 (pg/ml)

Figure 2 b) Standard curve for nonoxynol-9
at 223nm and 275 nm.

saline or distilled water. With known amo-
unts of pure nonoxynol-9, a standard curve
was made. (Fig. 2-a)
d) Bioassay (Spermicidal Test)
A known amount of pure nonoxynol-9 was
serially double diluted with physiological
saline to a concentration range of 250 to

1,5,6,7)

)

Intravaginal contraceptive sponge impregnated
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1.95 micrograms per milliliter. Each assay
was run in triplicate as follows: 50 micro-
liters of diluted nonoxynol-9 was put in 10X
75 mm glass tubes. Freshly collected semen
was diluted with modified Ringer’s solution
(pH=7.8)" to a sperm density of 10 million
sperm per ml and 50 microliters of this
stock solution was added to the tubes of
nonoxynol-9 dilution tubes.

Immediately after the addition of the stock
solution of the diluted semen, the contents
of the tubes were mixed gently by a vortex
mixer and a drop of the mixture was placed
on a prewarmed glass microscope slide. A
cover slip was applied and motility and
quality (Table I) were checked within 30
seconds after the semen addition 8-10 fields
were examined at 400X which was pread-
justed. The minimum concentration of
nonoxynol-9 required to stop all the sperm
motility after 30 seconds was defined as the
spermicidal activity. The median value of
the triplicate determinations was used for
each result. (Fig. 3)

Table I Definition of sperm quality.

*4 Very Rapid Progressive Motility

*3 Rapid Progressive Motility (Normal)
*2b Sluggish Progressive Motility

*2a Rapid Non Progressive Motility

+1 Sluggish Non Progressive Motility
0 No Movement
1001
=
—
4 50
=
o
=
31.256
i~ |
1 3 10 30 100 250

NONOXYNOL-9 ( pg/mi)

Figure 3 Standard curve of mnonoxynol-9
spermicidal activity. Stock solu-
tion: Sperm (108/ml), motility
(60%), Quality (*3).

Mean and standard diaveation for
each concentration (N=30).
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All the semen was obtained at the lab
from the healthy young donors whose semen
was normal, and used within one to one
and half hours after ejaculation.

2) Model Release Rate System

a) Short Equilibration

20 ml of physiological saline was added to
the sponge containing various amounts of
nonoxynol-9 (Table II-a) and allowed to equi-
librate for 5 minutes until the saline was
fully absorbed into the sponges. The sponges
were then firmly squeezed with a gloved
hand to recover all the fluid absorbed into
the sponges. FEach eluate was collected in
a beaker and the volume measured. Each
sponge was rinsed 40 times and eluates were
individually labelled and stored in 20 ml scin-
tillation vials until the nonoxynol-9 contents
were measured.

This test was basically an analogue for
user’s washing to find the critical point
where the spermicidal effectiveness was lost.

b) Long Equilibration.

Six sets of sponges containing 10, 20, 30,
40, 50, and 60 percent nonoxynol-9 were
used in this phase of the study. Each sponge
was placed in a 600 ml beaker with 300 ml
of physiological saline. The beakers contain-
ing the sponges were incubated in a 37°C
water bath with slow agitation (25 cycles/-
min) for 24 hours, 2 days, 3 days, 4 days
and 5 days.

At the end of each incubation period, the
sponges were removed from the beakers and
the elute which came out spontaneously from
the sponge was collected. The sponges were
then squeezed and the amount of nonoxynol-
9 was determined. This test was intended
as an analogue to women’s wearing of the
sponges.

III. Clinical Acceptability Trial

Nine normal cycling women (age 21-36)
with periods ranging from 29 to 32 days
were selected. The women were asked to
wear the sponges according to the instruc-
tions as follows. Regardless of their marital
status, there were no major differences
among the subjects in terms of their sexual
history. Three of the somen tried the
sponges containing the citric acid.

They were instructed to begin the study
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one day after the last evidence of bleeding
from menses. The sponges were to be worn
for one day, followed by a new sponge to
be worn for 2 days, etc., until wearing one
for 7 consecutive days.

The women were requested to refrain from
coital activity or to have the partner use
a condom during coitus.

All the clinically used sponges were ex-
tracted with chloroform, and U.V. and
spermicidal analyses were performed to de-
termine the amount of nonoxynol-9 remain-
ing in the sponges.

Results

Gravimetric Analyses and Spermicidal
Analyses

Prior to the experiments described, seven
samples of nonoxynol-9 from four manufac-
tures were tested for spermicidal activity in
the bioassay. Each sample was mixed well
before use. The spermicidal activity of the
seven samples ranged from 15.6 to 31.2 mi-
crograms per milliliter (one dilution range).
The higher number of these two was taken
as the standard spermicidal activity, which
was 31.2 micrograms per milliliter.

The gravimetric recovery varied from 105
of theoretical to 239 % with a mean recovery
of 178.5% (Table III).

Therefore, determination of nonoxynol-9 by
gravimetric analysis was unreliable and was
abandoned in favor of the U. V. analysis.

Table III Percent Recovery of Nonoxynol-9
By Different Analytic Methods.

Intravaginal contraceptive sponge impregnated

Analytic]|
Method| Gravimetric|Bioassay | U.V.
Concentration (%) (%) (%)
of Sponges ] . Ik
10% (n=20) 199 100 85
20% (n=20) 239 101 97
30% (n=20) 226 124 91
40% (n=18) 171 106 92
50% (n=20) 131 105 99
609% (n=20) 105 121 98
Mean+S.D.* 178.5 109.5 93.7
+53.0 +10.4 +5.4
(C.V.*(%) 29.7 9.4 5.8)

*S.D. : Standard Deviation
*C.V. : Coefficient Deviation

ARESFE 25 5 4 %
U. V. Analysis

The spectrum of nonoxynol-9 was deter-
mined between 300 to 200 nm®. Two peaks
were observed at 275 and 223 nm (Fig. 2-b).
Each peak followed a Beer’s law relationship.
With known amounts of nonoxynol-9 serially
diluted, standard curves were made for each
peak.

The extinction coefficients of nonoxynol-9
were linear to absorbance of 2.0 at both
wavelengths and were 0.0021 and 0.256 milli-
liters per microgram for 275nm and 223 nm
respectively. At 223nm, values as low as
0.25 micrograms per milliliter were detect-
able and as protein absorption is minimum
at this wavelength!® it was used in the

assay.

Figure 4 Photograph of vaginal sponge
placed in vagina

~+ W 20°0
-0~ 0’

100 1
T
<Hni
=
Z
=i (1F]
(@) i)
S o ———30%
< 50 1
w
Eg M/V,«——WO%
L 5 -
= X
20
3 =
20
=

5 10 1B 20
NUMBER OF SALINE RINSES (20ml)
Figure 5 Cumlative percent of nonoxynol-
9 released per rinse for 10% (300
mg), 20% (740 mg), and 30% (1270
mg) nonoxynol-8 containing spon-
ges (N=3 per set).
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The results using the different analyses
were compared. (Table III)

The bioassay results range from 100 to
124 % recovery with a mean of 109.5% while
the values attained from U. V. range from
85 to 97 % with a mean recovery of 93.7 %.
Control sponges which do not contain non-
oxynol-9 had an average extractable mass
of 240 milligrams using the gravimetric ana-
lysis. Neither the bioassay nor U.V. ana-
lysis showed any existence of nonoxynol-9
in the reconstituted solution.

Short Equilibration

In one series of experiments, sponges con-
taining vorious amounts of nonoxynol-9 (10,
20, 30 %) also contained preservatives and
a citric acid (pH adjuster) (Table II(b) alone
or in combination with 30 % nonoxynol-9.
The results of the bioassays are shown in
Table II(c). Spermicidal activity was found
only in the eluate from sponges containing
nonoxynol-9.

Spermicidal activity was lost by the third
rinse with the sponges containing 19 % non-
oxynol-9, by the fifth rinse with the 20%
sponges and by the twentieth rinse with
the 30 9% sponges. Neither the preservatives
nor the citric acid showed any spermicidal
activity.

The released amount of nonoxynol-9 was
determined spectrophotometrically.  Fifty
percent of nonoxynol-9 was released by the
first five rinses. (Table II(c) (Fig. 6).

Long Equilibration

Sponges containing 10, 20, 30, 40, 50 and
60 percent nonoxynol-9 were incubated for

INCUBATION

100 @ 1 DAY
O 2 DAYS

[ 3 DAYS

NONOXYNOL-9 RELEASED /o)
&

NONOXYNOL-9 IN SPONGE (%)

Figure 6 Percent of nonoxynol-9 released
in saline incubation.
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Table IV Amount of Nonoxynol-9 Released
after Squeezing.

1 Days (mg) | 2 Days (mg) | 4 Days (mg)
10% 60+5.4 58+4.0 65+2.1
20% 62£3.5 59:+5.3 68+4.6
30% 112+5.6 114+5.3 120+6.1
40% 118+3.0 126+5.6 1224+4.0
50% 122+4.0 108+5.2 1194+2.4
609% 134 +7.1 138+2.6 136+7.2

Each Group N=3
Mean +Standard Deviation

1, 2 and 4 days. The total amount released
into the media occurred within the first day
in all cases (Fig. 7). The sponges were taken
out of the container and the remaining saline
was squeezed out by hand. The amount of
nonoxynol-9 released by this squeezing meth-
od ranged from 55 mg to 138 mg (Table IV).

Clinical Patient Use

The three subjects wearing the sponges
containing the citric acid all complained of
minor irritation during insertion.

The six subjects wearing the sponge for
varying number of days all complained of
malodor after 5 consecutive days. There
were no such complaints for the first three
days of wear. Three of the women com-
plained of odor by the fourth day. None
of the women completed the 6 and 7 day
protocol.

Table V. The Amount of Nonoxynol-9 Re-
leased From Sponge After 2 Days
of Wear.

Original |[Amount of N-0-9

Patient | (09 | Relessed in 2 ﬁ%}%‘;ﬁ
(mg) (mg) 2
M.S. | 1150 | 620 46
s.C. | 1150 | 644 56
A.H. | 1150 588 51
L.B. | 1150 700 61
D.A. | 1150 585 50
E.K. | 1150 700 60
G.S. | 1150 | 712 62
C.T. | 1150 597 51
M.H. | 1150 602 52
B.H. | 1150 580 50
Mean+S.D.* 632::52.6 53.9+5.5

* S.D. : Standard Deviation
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In one case a sponge placed in the vagina
to cover the entire external os was found
in another area of the fornix.

The sponges which contained no nonoxy-
nol-9 showed no U.V. or spermicidal acti-
vity. The rest of the sponge extracts showed
consistent results. (Table V)

Therefore, one-side dimpled nonoxynol-9
containing polyurethane vaginal contracep-
tive sponge will be used by women at most
two days.

Discussion

The polyurethane vaginal sponge contain-
ing nonoxynol-9 is a new product. It order
to determine parameters relevant to the
clinical use of this platform, the release
rates of nonoxynol-9 from sponges were stu-
dies under different conditions. The ana-
Iytical methods were not complicated and
reliable except gravimetric analysis. The
U. V. spectrum of nonoxynol-9 had 2 peaks.
One peak was 275nm which is consistent
with substituted phenols. The second peak
at 223 nm had a high extinction that allowed
detection of nonoxynol-9. Another advantage
of this wavelength is that proteins have an
absorption peak below 220 nm and any inter-
ference from proteins can be easily deter-
mined by scanning the sample from 230 nm
to 215nm. The extracts and washings from
sponges without nonoxynol-9 had no detect-
able activity measured by U. V. or bioassay.
Throughout the studies, the bioassay and
U. V. data were comparable.

The multiple saline rinse study was per-
formed to determine if nonoxynol-9 was re-
leased from the sponge by washing. This
is critical for clinical use because patients
are instructed to moisten the sponge prior
to insertion into the vagina. It is also re-
commended that they wash the sponge after
use so it is possible that a substantial amount
of nonoxynol-9 are lost from the sponge be-
fore they are plased in the vagina.

The incubation studies showed the greatest
amount of nonoxynol-9 was released in the
first 24 hours. Thereafter, the sponge did
not release any more nonoxynol-9 into the
media. Thus, it is possible that the clinical
sponges will release nonoxynol-9 without

Intravaginal contraceptive sponge impregnated
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coital stimulation the first day. The amount
of nonoxynol-9 that was released from the
sponge upon squeezing was greater than 50
mg (Table IV). This amount is comparable
to the usual dose agent used in the conven-
tional spermicidal barrier method.

To avoid the irritation at insertion and
prolonged wear, the citric acid was with-
drawn as a component. Because of the mal-
odor and the high release rate of nonoxynol-
9 from the sponge, 2 days was chosen as
the maximum use for any one sponge.

To achieve a better fit in the vaginal
cavity, a dimple was introduced in the cen-
ter of one side of the sponge.

Thus, the critical parameters for the pro-
tocol'” to investigate the efficacy were de-
termined. They are:

1) the design of the sponge was modified
to have a concave (dimple) side for a better
fit under the cervix.

2) two days of wear is acceptable to the
women,

3) there is sufficient spermicide for at least
5 days (safety).

Using these 3 critical parameters, the pro-
tocol for the clinical efficacy trial was writ-
ten and the trial is presently underway in
5 countries.
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Statistical study on the
infertile women

Mitsuo Nakai, Tsuneo Majima,
Masahiro Nishijima, Shuichi Ozaki,
Tohru Maeda, Masao Arai
and Kuniomi Osanai
Department of Obstetrics and Gynecology,
Kitasato University School of Medicine

A total of 1262 patients who had undergone

BRI 31T B AL AR A F

ATNIEss 26 % 4 &

HSG for infertility for more than one year were
registered at our infertility clinic from July 26,
1971 to May 31, 1978. Retrospective study
yielded the following results :

1. In primary infertility, the male factor was
the major factor implicated, while the tubal fac-
tor was the major one in secondary infertility.

2. Conception rates for women with primary
infertility and with secondary infertility were
24.7% and 27.5%, respectively. Higher preg-
nancy rate of 40.0% was noted in endocrine in-
fertility, while in infertilities due to tubal and
male factors, the pregnancy rates were only 16.4
% and 16.0 %, respectively. The abortion rates
were 19.0% in primary infertility and 20.2% in
secondary infertility.

3. Nearly 80 % of pregnancies occurred within
one year of hysterosalpingography and 17.6%
of them did immediately following this proce-
dure. The value of hysterosaplingography as a
therapeutic means is further to be investigated.

(Z 4+ : WBF554E 3 121 1)
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Clinical analyses of hydrotubation
practiced in our clinic

Norihito Sudo, Kazuo Morita,
Hiroshi Yoshizawa, Takeshi Takahashi,
Motoyasu Furuya and Shoshichi Takeuchi

Department of Obstetrics and Gynecology,
Niigata University School of Medicine

The retrospective analyses were made on the
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efficacies of the hydrotubation, which had been
practiced as a treatment for the tubal occulusion
(diagnosed based on HSG abnormalities) at our
infertility clinic for the past 8 years and 4
months.

The following data were obtained.

1) Totally, 114 patients underwent hydrotuba-
tion, and the pregnancies were achieved in 19
cases (16.7%). (13.9% in patients with primary
infertility and 21.4% in patients with secondary
infertility).

2) Two thirds of pregnancy-achieved patients
successed their pregnancies within the 5th hy-
drotubation by the 5th months.

3) Slightly higher pregnancy rates were found
in the group of tubal perfusion defects and in
the group of unilaterally normal tube on HSG

LRSI ORI F5 1T B 3K v AT E 1) o0 B B B

ATRiE&sE 25 % 4 &

than in the other types of HSG abnormalities.

4) Repeated HSG were taken in 46 patients
who eventually were not pregnant, and the im-
provement of tubal findings on HSG showed in
58.7% in these patients.

5) None of 10 patients with hydrosalpinx
achieved their pregnancies.

As conclusions,

1) There may well be a significant role of
hydrotubation in updated infertility treatment.

2) The tubal surgeries especially microsurgical
technic are probably indicated to the patients
who do not success their pregnancies within the
5th cycle of hydrotubation.

. (34 : BBFnb54E 5 H12H)
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Testicular-Hypophyseal Function Observed in Experimentally

Induced Cryptorchism in Rat

HABESERAFWRBEHE (BIE: WEHETHE)

Yoshio INABA

Department of Urology, School of Medicine,

Jikei University
(Director: Prof. Toyohei MACHIDA)
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1B, 82 AT —E oM M Y %S5 b
OB, Sbic qugvm%ﬁghm;ﬁ%uAiuw,
FERE BRI E B & S oYl EIIc 2o FEE
FRIZIEAEL, R T, FEHM L Sertoli
R LASE D F ST ofplLE e, BEEn s R L. 2
OWF R CEFRILEMHRLTY, 0 3 HKEO AT
B L, BlodgEsh kT AR ohi o,
TR HESER o, (S8E%HL 1 A It Bt
NTHBEOEIEA LR 22 72 5, 52 HE LRI
LHh;@F&{ﬁM%M@%Miﬁ%ﬁiD%L<
411z 1% gonadotropin @ Jyihi % O JRHE &t
j}§§#mﬂ$03imﬁﬂﬁ Pz o, b TIEDOMEE
{bE ¥+ 5 X912, it o gonadotropin 238 L
LW, = WJ;-,E}L;;IM HTT CIRERDERS LN
ﬁ,uifﬁiﬁ I HE 2 i I A SN A 6

Atz 2B DERImE R R LA R LD, SHE
Bri%ic i“'?]ﬂ@fﬁiﬂl] R LTz (REH).
z B

i%ﬁﬁ’]fj« RIS SRR e R 2 A B

TiE, T CIEL 0#EERD 5. EHIIMICE Sertoli
%ﬁ?ﬂ@liﬁ{hﬁiﬂi‘), ol O A s bt O N A8 (/. N )
LEDNI A, —f&iC Sertoli ML, RFIEICRT
2 fi5 RER A LI pE D RE N 6 % fi\%-ﬂﬂﬁé@ FEERT L
EZExHhTHEIY, EHEHITBNT =®%[ﬁﬂﬁ&£ﬁl
DY (blood-testis barrier) 7)#3[]( éh% Liz
DTHRREVRL, HADAKENKS, ’”7)#5?%{32
DO REREZE T LHPILTHDW, Lal,
LBl D IR Tk Sertoli MO HIMC B 1F HHREILT %
SRR A NBFTRIEE S R o7z, (SR I A
LNz L L, WP EAMESEEL T, Zofiao
TR XSRS TRY, MWEiAaRLEZ. Zh
5OFTRIE, (SRS RBIT S Sertoli fifaD A kic ki
SWTAEFIIEOIBITEMENR S & 5 5 ko & ix
Afvzgv Lal, ARUFEORIRIIICHH v~ TOTRE
MBlETH Y, &6l 2 bIRE BN I Rat
SNDLZMENRDHAHH. FIZTIZIZTIE Sertoli kL
FSH g feedback #tEnHE&E 2 ThIzW. £
{ OWFFEH I, Sertoli .S FSH OZ4AMAE 4 oMl
faTd B &JAlFIZ, negative feedback D{EH Z R
ELREFOEHERT LD LEX TS, Sertoli
R S 29 &4, Zasy FEERDO FSH
faiz feedback LTZED FSH i <#% 2 iz o
WTiE, Inhibin SO ®EO B+ BENBH LA TY
5118 i, EE2HICBWT FSH B EHLTWS

L3659 Sertoli MM Z AT UG L 72 W @ (3l




e

108 (526 ) 7 v bOERRMERBIICST 2 TEE- IR ROBEIC VT BRESE 256 % 4 5

TRl O (EEA 1A A
i B I 0 B s SR b e

GE3 EEEAE 1 E F I AN 3E
Ffalcnrnbh s k5 & TSH 2y i fil fa 21
fEL T30, i Fdoifeo LH 45w
s, JHPHO B S\ B i3 chromophobe il

e

TS HERAZEAEA
7% L 2o R RERIIB 28— B & 7n W R N 2 3
BERT 2RO 0D (KA

2?7 ZHIEREZE kI X T Sertoli MDA
NEMLZZ L BRRS 5 EEx RS, Linl,
THEREREHLO R WiER TH T, ORI SEO
HEBATFFRICE o L Ve,

HIT 2 A L
GFE TR O DA H N D

G4 fATHTE L AT (R 2E
o> basophils (TSH syigsfilia) 2% 4: ik T
LH, FSH 4y sl ix 2

I 6 TR 2 A S
I REIR 0 5y B L RETHNB O JEkE 3 & %

4
v

—%, BROMEMK (Leydig) 134347 v b &>
TS AL EER T, R OFERMDE D D &3P
WCHIBET 5 2 LML TN, 0 LIdERORE
BRC LR S, KR EERICH D T v PMERK
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FICS (AU 28 A F R N
LH KUt FSH 55 ub i 53 5 g i

HIT 9 (R 4 H s
AR 29 THRIFREI O B o R 23 A 3L .

Rl iz A% (RHE) Th 5. [WEMI O 2
[ Rag: 30 /N W S

GOl FRSRILA 408 T kAT
FR G (CC) »ifE, FSH 2l & #i
Lvw3d

BT 285, Leydig Ml A Boa i3
FBHELNE. Thix, ZEDO LH RE#icbizoT
AL EbEZOND. 20 LH o5stiEE,
WOERA D= A M E>TEFLZ LMBEEND

T O12 (ATFHTE 408 AT AR (R i 2E
SrERL % a2 LH, FSH 43 il M f 23 % $
=R (X

+hbb, EEREHICBWTIERE LA Sertoli #ifan
BREXIK TS ¥52 Lk, feedback # /r LT
EEFBL, FSH ofwazEd. ZhictkoT, &b
{IRICAEPERILTH S I LEZ HN 5 gonadotrophs 7
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T3 13 (EHABMMEREE3IEESRAL
COREMBEOBEHLZES L b 508, ik
MICHME RS LETHS. Leidig M
KA L 72 RIE A 2 3 <

(R HAL 48, MR RS 3 M A T kA
HIES

FSH Zrifipass Bz > T £ L & 6 h
%. (CC £B:4mk)

Tr 15

5 LH LHHEMICHH NS EEIH0THS. &5
2 BT D FadZ R RO ZE I L iE, Classical LH <
FSH MiflgiiRICHfaZ LT 23030, BENCLIH
IR 4 < Bl x OBERE R $ 2 T LIz oW TR T
HBOW, 25 L RAmb, i LH o LR Leydig
MDA AR Lo b o LRSS, Lanl, HFEL
7= Leydig #faA~ & 434712 androgen 2343 S ik
Tl nZ Y, A0 bicassay THIEah
TWa, ZOMAIIEEY, EE LFICX% androgen
DERRBERIATE N DI B 5 O Tl s LHEI S
.5

i LRS00 ey R I AR S % 72 6, Sertoli
ML Leydig Mo #fE7 R1{E L, gonadotropin 73
BT BIic i, 3, EE Bl LAk
B 48 & COEEEATIE, AR SEGT L T
WL DT, Sertoli Ml OBEFE X 2 MIEFIVITAFERIES

v bOERMNEREEHICE 5 THwA-MRFOREREZ VT
TEE ol

e i -

= A% AR
. ?* .

-
¥

A AL &3

25 % 4 5

4 T4 ot 55 7 3 H s
R LERER R

! 3 4 ; 2B ot
G 16 AR RS T BT i 4
WEE 7 LH J ot FSH 43 b b p fE e+ %

75 FSH ¢ X VEBL, FiEilas O BT S
NBAREMESED Gz, L L, EERQIIZOBET
ERRRBRE, BILEE OB E Z N LICET &SR0
PO, BRlEEsE5IClRELRIOKR E, M
1o LH, FSH BEL ZHRIEEET LA~ Dk 0
Z X%, Sertoli M FUKEREICE SN IEA,
WA RIE T 2133 TR b 525, Eifichizo
Tl S e e D ICZ B/ ERERICIFEEMRL, B
e Enfeeofkicd LEREN D, Wiz L5,
HEI O PERREEINC 3 % IR I S L e b
L%, ZORMIEMPBMHERESNLTD, 2L A CHHE
BRI 2 & DSEBAICHEH S hv e

BT o b & o7 R S ALIE,  Sertoli #iAE
A OGRS I S E & 1k, 246 DOffuo
HIE, MK EIB/LLEINTWDY, P57 v Mok
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AEETLRROREEZMRL, Mx THEME (Ley-
dig) DEWARHTEEBILE L.

Leydig MIRADOEREIE, BT v PO ZHh XY bid5
iciavy LH SijiEic a8 LE26h, ROX
5 s h-TEAM OBGRIE S e

@ EBRFYEEEIIE, Sertoli MO BAEKTZ Y
725 L, T@mEMAE~D negative feedback Z{EESH 5.

® = feedback =1} TFI:fAIE, FSH Hibx
Bin&sE 52, o< FSH, LH H@EHIKED 53T
#izkv LH 13z 5.

® #L7z LH 23z 2> T8I0 Leydig #l
Ja S E R BT 5.

(SRR OB T EARMER DRI L, Mk
2 LgAomEER 2 5 ¥, TERERERROELDS

gonadotropin D4y ITHEIRBED gt L7z £ £ T, 22N
D feedback 1FHkE L TWB LD L BEbivic.
B
ik xpichic, KEELL? ZJHRY, #Elz
W5 o7 B, WS, MMRYNBRRICEL JEE

WOtz THEE E B o o AR SRR, HRASR
RIELRBOTEHRLET. EAWELCELIWH
Az viiZ e SERFE, DFETHTFICDWRE
MEHELAMI, DAORECZLET. Ak, KX
OEFIZHOTE HAWRBHESRETRER L.
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Testicular-hypophyseal function ob-
served in experimentally induced
cryptorchism in rat

Yoshio Inaba

Department of Urology, School of
Medicine, Jikei University
(Director: Prof. Toyohei Machida)

Bilateral experimental cryptorchism criated in
the three weeks old rats and sacrificed them on
the first, second and fourth week and examined
for the testicles and the hypophysises under the
light microscope. The serum gonadotropines
were measured. Some cryptorchid testes were
released on the fourth week and then examined
them four weeks later. The results were----

1) The testis was extremely depressed of its
normal growth and those cells like a spermato-

7y FOEBRMEHELICRT 2 TEA-MERROBIEICSO VT BTERE 25 %4 5

cyte or a spermatid depending on the Sertoli
cell were ceased their development and gradually
degenerated and dropped off.

2) The Leyding cell increased of its number
while the seminiferous tubules became to be
atrophic.

3) The number of FSH secretory cell of the
anterior lobe of the pituitary gland increased as
well as LH cells, and the many castration cells
appeared in the fourth week.

4) There was no improvement either histologi-
cally or hormonally in the rats after released
cryptorchid testes.

These changes are thought to be as follows :
The Sertoli cell impaired by the cryptorchism
sends feedback to the hypophysis and stimulates
to increase FSH secretion that accompanies LH
acceleration. Increased LH then brings the
Leydig cell population to be rising up.

(Z A+ : WBFN554 3 A14R)



B AR IE 22 M
5% A4S 1980

BEYEARFEEHLIY Z 1V 4 v

—EHAES Y Y v A VDR RO VWT—

Kallikrein and Male Infertility :
Usefulness of High-unit Kallikrein Tablets

B KRR R AR
A S T s B OB R —

Osamu MATSUMOTO Minoru HAZAMA Ken-ichi TAKADA

CR I

Osamu TOMIOKA Sadao KAMIDONO

R OHE K At #E K

Joji ISHIGAMI

The Department of Urology, Kobe University
School of Medicine

PBYERIT I T 2 HAI A U 7 LA VD RHIHEREICOW TR Lic.  FTIEBIR R 22 R261EY] 24

FIEBRA0% ARG D AT 9 AEH,

40%DL o BIEITIER I, ABHCIX600k.u./H 6 7 AR, BREEICIXAET

323 1 A300k.u./H, #2237 H600k.u./HE2HEE L. ZOMEE, HEFTRICHT2REBLUTOLEY T

BHot-. a) BFEEOYEIT AL, b) BN B TEHOFERIE,

HER RO 28N, o) FREOHIEFE.

Wt o miEhs 2 k27 vy, FSH, LH LR REEREER 207

c) FKFotE, d) &

R oRpE, 2 v AT e

—a, ALP, ACP, GOT, LDH 0Z#### L, ACP, GOT o LHHI, ALP OETHAEEDLEDS
265 8 AEHIIC BLABFE O JEURASL & M e (RS

DOIEFNRL HET 537 A —F =& e 0Tz
30.8%). EMFET~ZEHERRZRED RI2T7.

&

Kallikrein-Kinin & ®EH1319254E(C Frey 7% JRH
WIEBIT O MERETHEZIHER L, Zh% Kallikrein
LA LI LIThhE D, ZORERMPOREDEHR
BT F R & RS & 3FEET b 52 L 0319374
Werle Hizk 2 THS Iz & D, ZOXTF FH
kallidin ¢ &35 b B BEOTABEBRRESE LT .
FDH OS2Iz L Y Kininogenase 725 kallikrein iX
MLV 7 vA v BHNEIHBES Y 7 LA & LTAERK
NITIELFEL, ZhZhEIC bradykinin, kallidin
I L, Kallikrein-Kinin % & UL T2 ER
T, EERNE, MEERETHE, Rk S ofic 04
HEAZET5Z LBHLMIcENTE(Fig. 1. &
RESIZIE, BRERERR Y ELBHEShTWS.

—7%, T 72 Y Kallikrein-Kinin #2358, 4

i

Kininogenases active kallikreins inactive prekallikreins

from submand. glands T
kidneys (urine) P
po-m-mo -
Activators {Hagemani ___
\factor 1
........
Inhibitors ! @ z-macroglobulin, C -inactivator, (« ,-antitrypsin)}
D B  [— [
Substrate L kininogens : high and low molecular weight J

l

[h(inins . methionyl- kallidin, kallidin. bradykinin J

inactive split products

Fig. 1 Components of the Kallikrein-Kinin-
system
From H. Fritz 1975

Effectors

Inactivators
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JE, BRICHEMAETARREOR TR A CIC B W T L EER
BEEFL TV LPHALPICENTE . ZDOHE
»»5 Kallikrein-Kinin & & 45812 B3 % BEFRAITFZE DS
FEAY D B, BRIz W TR Kallikrein SU501
T CIBMAEORBFED— L LTIMES h T3,
Fox b EENELERER VicB W T BEREICH
% Kallikrein Depot F|D FEE 2K L7729, L
LEMAIEOHRFICIEWTIEL depot H X bEEANIC X
DIRPRD I MEF) TRk b A S L Bbh s 0
T, SEEEHA S Y 7 LA VRO BRI X 2 Bk
TIEDIRESE AR L, 2oFAHE 2 X 5O
H, ST A =2 —DOEBE BB o © THET
5.

MRE L VHE

SEGUTRE KR E ST BRI R AR RIS/ e & 5%
BULIETENEBLIVCZR HEBETLHS. HHLE
Kallikrein $U#] 1% /~S4 =8 hog pancreatic Ka-
llikrein #U%) ®Kallikrein T, 1 850K.U. (Kalli-
krein unit) OEHERITH 2 FEfETRD ®Kalli-
krein $£/310K.U.). Kallikrein 233=ic k5 EB)o s
IR HZOZ Lnh, BEFFFEAE LTEHESR
RobO&BY, Gt &k FEEsRIc X D 40% Km0
ARE, 40% LA EORHI REF i BRED 2 Ffic i) 7o, #
Ligke LTk, AR Kallikrein $2% 1 A 128
(600K.U./day) 6 % ARJifese s, BRHCIXIFEA L A 6
2 (300K.U./day) % 3 1 B, %< 3 » ARlicix 1 A12
# (600K.U./day) LHiEELE 6 4 ARG L7-. A, B
WiEE L bic Kallikrein #5301 7 A4EIC kP s &
FEIRIRAL 2 W6 AT Uz, FERIRERIZEER 7 A Bic Tk
KO TEHEL 7oA 230 MR ER X CERL, =
OFEIRE, FETIRE, EBE, APRE X O TIREE
BURE Uiz, FTIEEESIEIZ0.5% formalin iz X5
W%, FULEEICIE Mayer-Stiasny ¥etai: %
W, FEHEBIEEIC oW TIIEIE T % & O MEBhEE I
X 2T quick moving spermatozoa, moderately mo-
ving spermatozoa, slow moving spermatozoa @ 3 B
MR UEBE T B 1T 2 ZhFh ok L
7z. %7- Kallikrein iz X 2 RIS o6 %
BH DI, RO fructose, ALP, ACP, GOT,
LDH £ XU cholesterol MFFBEEH 2 W idiEdk: 2 HIE
L7z. fructose (330458 E% DK DWW T resorcin
methanol FHEIZ XS THEE L. flic o W TIidKEY
1500g 304 Mk U FEHE 2 47l L —70°C (1T HEIRTT,
7THUWICEIET A #ic L. ALP B X U8 ACP &
Bessey-Lowry #, GOT (% Karmen #:;, LDH ik

BUERELHID 7 va v

BTERE 26 % 4 5

Babson-Philips #:, cholesterol X Zurkowski #:iz &
DPE Lz, F7HIRE L RSB B Tes-
tosterone, FSH 3 X' LH % level # RIA ik
Y JE Lz

Kallikrein $5ABAEHIZ ABEL3G], B274] © §440
SEGTd B A5, JHIEI S LR & D SHRIER]1X 26 TH
5. 7236 I BLAPNICEMEE OLIRRSZA I Lic 7o
2% D DRGRIREE 217 12 0> THEFN LR RO §F
filizs & EBRSF Lz, Liehio TRACEICRIRAT R ot
L 7o AR 9 SER], BRELARERIDE23ER] Th >
Te. S D2EHNICOWTHIRET R OB & # 5RO R
& WA Lie. Kallikrein OFBMEEZRIET 570,
51 X D FRFT R DO ZEENZ >W T Friedmann’s test™
IR WAEEME (P<0.2) DbDiz>nWTik, Wil
coxon DFFIEN R EE: (Wilcoxon signed rank test)?
ZX Y 10 AEic SRR & TRFRITE & e L
ic.

B K

WAL Kallikrein $€% 6 # Af#:5- L 2 72 AEE 9 4
B X OBHBIFIOEES MR S TRt LB Y Th
B, ARESEGIDERSATIZ28~375E, FH34. 155 TR
WM 2ET H B~ T4, EHLEI T TH5B. A
FEOTRPERT O FEHRET 1 s TR EE13~25 X 108/ml, 35
17.3X108/ml, ¥ EBE 5 ~38%, FE#27.29% ThH-
7o. BRLAEWR DERSAi1125~395E, F1930.95%, 7~
JEIRIZ 148 H A~ 84E3 W H, FHAHE2 I ATH
%.  BEEOTRBRTRHETT RITHS THEE10~35 X 108/ml,
JE4521.5 X 108/ml, 5T EBRAL~T7%, FH957.5% T
Bl

HRE

Fig. 237B9EH1R L OVRPET o HBikRoOLH & A,
BEMOFEREER THEDLELDT, A, BEEELD
IR TRIC B W TR R OEM 27T, FRic AR
TR Tl 205 e EEINL, 6 5 A#ICix2.4
ml ~EHR LTV, HEFHERIC A R RN Tk
otz

ETFiRE

FETHEZA, BB L LICTRRBIEBERRPEKT T
M &8 72 (Fig. 3). Kriz BRI B W TG
%170 )1 B 0 FETREE 25 HRRTT21.5X 10%/ml 55
18.1x10%ml % TIET L 7o 28 #EFH#IC T FEOLE)
TR0k

HTESE

Fig. 41Z7r¥ X 51 Kallikrein #5512 X > TR &
BhERiE, VRRADESRORE 2 ABICB W TER TG
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Mean
e jaculate volume
(mg)
44 group B

(n=14)

i A_/\//N
Z-D/o/‘\/\/o

(h=9)

6 i é 3' li- é é Months
Fig. 2 Mean ejaculate volume during oral
administration of Kallikrein

group A: sperm motility rate<40%
administered 600KU/day orally
during a period of 6 months

group B: sperm motility rate =40%, but
qualitative motility is poor
administered 300KU/day orally
during first 3 months and 600
KU/day during next 3 months

Mean
sperm count
(X10°/mg)
251
group B
(n=14)

201 \/\/\“
] o\o\v/a\o/\o

group A
(n=9)

(') i I2 I3 4 '5 é Months

Fig. 3 Mean sperm count during oral ad-
ministration of Kallikrein

LTW%. Friedmann's test iZBWT P<0.01LFE
T, Wilcoxon signed rank test iz 3WTik2, 4,
58 L6 #HHIET P<0.01:, 3% HHTP<0.05
LIRERNC L LRI B B el EN R bz, BRE
(ZDWTIIIRERAT IS TIE B 2R 1°57.5% & Holkh B 4T
727z, Kallikrein #¢5.0c X 0 REE O EERECEEA
TEBD 5 b D ORERHFINCHE E TlE A ol. BES)
Lo Kallikrein 5 TH VS E T2 5
ZOWTIE, BeEHTHORERESDESIC LoielT
LATWROS, #ERTH2~3 7 AHE L2
D2 CTRFIIOREE TR Z LaMgis s hiz.

HEFERE

Fig. 5 X ABHEGNIC 317 % EBIR T OIEHIEE & i

A - PN - EE - S - TR A

(533) 115

Mean
sperm motility
(%)

4 roup B
7° foia)

6 1 2 3 4'- _':_) 6  Months

Fig. 4 Mean sperm motility during oral
administration of Kallikrein
Statistical analysis : ¥p<0.05

*p<0.01
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Fig. 5 Mean qualitative sperm motility
during treatment of group A (n=
9) with Kallikrein
The percentage of quick moving
spermatoza increased significantly
(*p<0.05, *p<0.01)

D 3 BFRICFHI L, &EFI ORI % S Lok b
5. IR¥EHIIE quick moving spermatozoa HSFEA E 7
{ slow moving spermatozoa % K4 T & VEETIE
BENRARRE Tholz. Kallikrein #51c k> T HETE
BIROYE L FRFIEIIT b TERS iz desL
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slow moving spermatozoa

1T .,.7
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01

Fig. 6 Mean qualitative sperm motility
during treatment of group B (n=
14) with Kallikrein
The percentage of quick moving
spermatoza increased significantly
(*p<0.05, *p<0.01)
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7.7)%97?» P<0.05c, 3, 5, 6k HHIZ P<0.01T
BN L AR TH o Fig. 6 1XZBRICE
WIS FEBIE O LB 2 572 b0 Th 2. HIEL
X DI FEDRIFCEELT W AR WR, R
quick moving spermatozoa Z3FEFHIZHEML TV 5.
Kplc 128885 L7250 4 7 A B X Y R FIEEEE oucEED
2R L 72> T W 5. quick moving spermatozoa D
hmZE, Friedmann’s test T P<0.01, Wilcoxon test
<1, 3 HHEMNP<0.05 4, 5, 6 AN P
0.01 L HEFHEMIC L BERE ThH Dl

P ED X 9 IcEsTIEEIE o teErid Kallikrein #
B#HEBEHE Vbbb, EWRG L b Flicis T
I TIGEIE o UEEL RS Kallikrein #5487 3 ~
6 1 AFfeE LT,

IR T

TR T3 = RS R T- I BE >R & L THETE
BhRE T8z ko, (uﬁ’)‘ L ABEEH»DHE Fig. 702
&AM TIITRRBIE SR 2 I L Tn 5. 4, 5,
6 1 A HBHER I R RN Th o, EELTHE
BIROWESRIEIE TRORMINCEELTVWAS b0 L
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Fig. 7 Mean total active sperm output
during oral administration of Kalli-
krein

Statistical analysis : *p<0.05
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Fig. 8 Mean sperm morphology (% abnor-
mal shaped spermatoza) during
Kallikrein treatment
Statistical analysis :
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Kallikrein #¢5-1z X 25tk o 0% B 2 Fig. 9

+p<0.05
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Fig. 9 Various parameters in seminal plasma
during Kallikrein treatment
— group A. - group B.
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GOT iZiiz FRMEm %38 wb7-. fructose, cholesterol
FWEEE 3 L O LDH #&ME I 13 —E O BIfIE R S s
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Testosterone, FSH 3 L' LH & $icfHEOLEE %
TR E R0 (Fig. 10, 11).
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F CICRUEE DILIRRRSL % A 7= DX 8 I Th 27z (IR
#30.8%). TEERGIZT X TBEEORKEH T, AFEDREH
AEEIRGID 2 22 > Fo. SRR 8 il O REE I I3 g
48.37 & W EMIC Ho7-. Kallikrein #5584k
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Fig. 10 Plasma Testosterone level during
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Fig. 11 Plasma LH and FSH level during
Kallikrein treatment.
group A. - group B.
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Fig. 12 Clnical course of one successful
case
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Kallikrein I & > TERRELEES L 5 Z & &
Stiittgen® 23 ;RIE L T LUk, £< O WFFEEIC L > T
Kallikrein @ BHARERFE~DISHR RA b, Z0
R STV 550919, iz Schill 13 Kalli-
krein @ open clinical trial!® 3 U & LT, placebo
L ® double blind study!®#47Vvy, HBHERITIC XT3
BHEEZHREL, Zod T Kallikrein OFFEIFE L L
TORTFEROEM, @RMY, AMRETEHOUE, @
ERTEERFOMEIMER D 3 0% 51T TWa. ZOHF
& LT Schill ix Kallikrein 12 X 2% H & 28N
XAz 3 ~5 1 A B & ik late effect & L TH
gmEhbicw, &AL spermatogenesis ~Ef+ % &
LTW%. —JF Schirren 1% Kallikrein F&ic L v 4
HEWS BRI DR FROBEMERD BT L,
B OF54, REIS2JLo transport function Z#&ie) I
Kallikrein-Kininz 2353 2455 & LHEMIL TWBD,
FI TIEAA)S spermatogenesis [ZW NS fEFIT 50
EIRIBAETEMIC I TG, AFID WA ER 22 5 FE
L OFHIN R END. AL, 8L, flE:#R o Ml S5,
& EEFE I 0 JoHEIC X 2 R acseiRE oG, blood-
testis-barrier FEEM:TLHEIC X % Seltori HIfoD FEHE~
DFED, B I UOHIEFHOIGER ®L L Th 5. £
L CHERRIZ S Kallikrein 233F%IC spermatogenesis
WCBET 20 0RELLBNS.

LaL, Stiittgen®ix Kallikrein HFHHZ & Y KT
Z8B L O EFRBTERED BTERO B & #iE L Tn
5. %7z, Schill'®ix Kallikrein #5iz X Y —EDIE
PN TR OB =R, ZTORRIEIAHATSHS L Lk
NoY, F0L ) RERTIIEIELD 5 WIEE IS

BUHRFELIY 72 v v

AARE&RE 256 % 4 5

HIBI%ENTEIEL, Kallikrein #5512 X % BHEMESRO
S oMDTewIicEDAERHEREN S LOHEREZ LT
. LITHTHIEDOZ LKL, SEIDHHE TR’
EOHEMIBD LT LARKTT2HHMICH Y, i
BT IR R B FRED KT 2R Bligsh
7o, ZOREIE Schill & 0¥ TIBEE BT 5 Rk AR
B35l bbbz, MRoRAlic k2B FRERTICEY
% Stiittgen < Schill DEXICX>THHAL 22N,
L7edio T4 & LT ofEIcRERE T2 L8
IWCRARTETHS. Chic>VWTiE, &biEfZE
REHBOFE L Lico.

FETIREE ORRARICH S, FAlC L 2 FEHICET 2
TR b RIF T, K FEIECIS W TRk 2R
FIEBIER O WF#B X O quick moving spermatozoa
%4726 L7z, Schirren™ b AAFNC X 5 FETHEEIR
DEPR LU quick moving spermatozoa O HEINE
HL, ZOBEIIBFEFBRIRAEN LV bbh,
Kallikrein #EED HLEER DR TH D L LTWA.
—75, in vitro THiklz Kallikrein #1x % &H5T3E
BhER D HEENe192020  yery good forward progressive
spermatozoa D HEH619200, SEIRETSEBHIH L D HIN2D,
B B WL T OFE RSN O WEOP R EE LD
FTZEeBHLNIZERTWS. Zhbix Kallikrein 23
seminal plasma f1® Kininogen 7» & Kinin # f#Ef
FL®, IO Kinin 23ETORBEEEE LB L
IZED 7= EhB T LA fructolysis DI LT
WEHOHADNERRENTWS. TLT, ZOFMEL
L7, Kinin iz k28 FlEoZFEEMEOICHE, Kinin O
PR ~OEHENER, » %3 Kallikrein JLEFET
M cyclic AMP JEE o HIK197 BRI & 5 HiE
ARBERA~OBE R EVRHEZ BN TWS., T in vitro
TOHHEN S Kallikrein £HHEIC BT 2 HFEBO
3L, Kallikrein 23 SRR R~DW S h, HifEd
IEAET %29, Kininogen [Z{Ef] L Kinin % fi#ffit- L
WEZ LILEoTh b ED DL TWS., L
L, Schirren?, Schill!P35 X Uk 4 Dk T, Kallikrein
B ERTH L EMICh R VIEFEOUELS S bl
FIIFR D in vitro DFREEDOH TEHAED & Z AFH
LS rEE h T 5. Z0—o203HELT
Kallikrein 75 BIS2FUiRED EERIEER 2 A3+ 2 &0
TN ZZ N TWS, %7, HIT Tauber 520X
Kallikrein {agEH, #oEMET albumin JEEE 23 THE
B L FATLTEIC 2 & & Y, FrERouEc
albumin % Huls& F DRI © Z{EASEE- L T
WHTAHEIEE DR TR Y, FFEBSEORHE L OB
nHbER SRS,
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WIC B LT H TR OB & #4 L 23,Schirren?
B LU Schill!® &, b IEFTZHERE T DN %88 T 3.
ZhiZ Kallikrein 7% spermatogenesis 72\ Li% sper-
miogenesis T4 HEEE L5 L TWBZ LR+ 5
bDEEbIB.

Ishigami 5%i% Kallikrein $g#:ic & 0 %5z
Testosterone level O _FH #5887 13 IBHEIRICITEE
Vophpolc LTS, SEGEER, Hic Tes-
tosterone, LH, FSH ZHIEL 7= 23, #H5HIR2EL
THEIRFT R 2 & L ORI BW THEREBI &R S A2
27z, L L, Schill®ix Kallikrein iz g LH
BX W Testosterone D HER FHZ w7z & L,
spermatogenesis 33 X U BISE2ALEEAE & DEBZRB L
TWa. Lrl, ZORELTRABRN2ET2 L
Z5THY, BFRITBNWTI I 6 NSWERRNE &
SiF B2 LRRHINET, S5k BOBRENEL T
BLEZTVWS,

Kallikrein #&i5ED IERFEIC>WT, Schill k%o
double blind study!® |z 3T Kallikrein ZE#&EEED
IR AHI37.8% T placebo FEMD16.1%iz L HZICE
pofcl LT, SRR Tl G264 THEIRR
30.8%, JiVEBI D & fo 2 5 AEF]40%] T20% T
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iz

FHNDOEWER IZ > v T Hofmann 5120t &d:, &4k
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BTHELLTWS. Linl, ZofficidfiflioiEs
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e bh b, FENZREMIM OBEEASNE A BIERIT O
HIET 20 LEx RS,
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T, JREHTR L OB E B LU KD ALP, ACP,
fructose, GOT, cholesterol 35 X8 LDH #Jl%E L7z,

DFER ACP £ X O GOT 2 ¥k EEEEEZ R L
ALP 2METF L7z, ZhbizxtL fructose, cholesterol
BXU LDH F—EDHHmE D > TEE Lih-or.
TNHAT A =5 — LT TESR & ofEico
WTHRIEBR L D 2L 0FERD Y292, zhZhfix D
HTF L OMHEPREENL TIIWBER, —EDHEAL D &
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OLTHROBR LN NED, HPRELE—8T 5k
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Schirren”i3f&H Kallikrein @ WRILE 53 % T 5
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Kallikrein and male infertility :
Usefulness of high-unit
Kallikrein tablets

Osamu Matsumoto, Minoru Hazama,
Ken-ichi Takada, Osamu Tomioka,
Sadao Kamidono and Joji Ishigami

Department of Urology, Kobe
University School of Medicine

We studied the therapeutic effect of long-term
oral administration of ®Kallikrein tablets on
male infertility. Subjects were 26 patients with
poor sperm motility and divided into two groups
according to the rate of motile spermatozoa :
less than 40% (Group A : 9cases) and 40% or
more (Group B: 17 cases).

Patients in Group A administered with 600
K.U./day orally for 6 months and those of Group
B received 300 K.U./day for initial 3 months and
600 K.U./day for the ensuing 3 months.

The changes of semen parameters during the

A M - mE - B - PR A
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treatment were as follows.

a) No increase in sperm count.

b) Significant improvement of quantitative and
qualitative sperm motility.

¢) Improvement of sperm morphology.

d) Significant increase in total number of mo-
tile spermatozoa.

e) Volume of semen was increased without
statistical significance.

Testosterone, FSH and LH levels in blood
plasma did not change significantly.

The constituents of seminal plasma (fructose,
cholesterol, ALP, ACP, GOT and LDH) were
determined.

Although ACP and GOT showed an increasing
tendency and ALP tended to decrease during
treatment, we found no biochemical parameter
changing parallel with therapeutic results.

Eight out of the 26 subjects successfully im-
pregnated their wives (conception rate: 30.8 %).

No remarkable adverse effect was detected.

(Z A4 : BBFn554E 4 A30H)
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10.2, 49.8, 75.2, 17.3L %2, %7 2[EH®D PMS-
HCG #5408k, 1EHIZ PMS 5iu, 10
iu, 20iu, 40iu ¥ L7z £##ET #h £h28.4, 10.9,
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WEFNG24FE X W BIfE £ TOTH O ZRTIERE ITx L, 7
w37y 25mg/HEHEEL, 5bB53MllconTEIRE:
Bt Liz. 5 b HEEIE206 (55%) T IR 6 41
(11%) K@D bhiz. 7 v 7= VPREOHRIE, &
BN T EAsh3. BERHETE1,0007 /ml BL
L (348) TOHEERN’68% (234]) THBDITHL,
1,00075/ml i (1941) T % AzpE332% (64]) T
otz & SITIEER] 6 Fillk X THEERML,00077 /ml
P EDEFICR ST, W bEERE®R3 ~5 A%
ik 17 —n (6 2AH) #5% 1~ 25 Aok
leEo7. BEpioff FSH, LH fEIXBEFEMEOTHE
Ly 23, M PRL 2 545 T BhHlic < &
X, ERHHATH I, B er@vohic. &6
R TEORE Liftf FSH, LH 8% 7213 PRL fi
DR IZBER B D 22T

4. HBHEZ(CHITSH AIH &

PHEFIRAG - EPOCE - HORER
iR B— - PEIhsCHE - PEFRAR
B — (KIRKER)

KRIRREFFERNF 2, WAFI465 9 7 b A5 5 A
ETOTESy Aoflic, ZRAFETKEL ZEHEDD
%, BBT 2 X DI bhdic b b b3 E
Tdh H86ALLITTRI Z TR T,

ZDHHOTHTHES S, QFFHIRARR254, @f
WETFHARM7 4, @Huhner test ANEFE294, HFH
114, ®F D114 DE 1464 1% L AIH BTV,
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204, (20%) PSMERIC T L. AIH i k> THEL
TOEF DR, ERSBI84 (5 bRk 14), BifERE
SEP 34, WEES 4, NH24Thole. HAER204D
Backit, BIR10%&, &#R104T, ik okERITR
LR TWAV. FER (17%) E—E L VSL2EmETH

DfE.

5. BFTIEEH KLY D Ureaplasma urealyticum
DEFE S VIS ik minocycline JEEF(Z DY
€

MLE SR (R IR)

Taylor and Robinson #{A&#%H110cc 1ZF5#K0.2cc %
HAEL, 37°C 48WERHIIREE Y AEE L, 48K % Tlcky
YL o7 b D As BEHIICERE « B3 L48KR IS,
L ZIZ Dienes ® an=—@EE & L THMRLT
Ureaplasma urealyticum % [&]/E L7z.

BUEE Tle, RIEE A TREE L7384 OB F O
% 8538 LU T Ureaplasma urealyticum 25 {72273
DIX18% (47.4%) Thotz. FETIREE, L 0B
RTRZRFE EIRETEC LDOIPRL BB IH
Te.

R & B £ ¥ T minocycline 1 H200mg 1 >
WT1H100mg 1#EEEE% o ikt B & O ffEh
minocycline % 3 £ @ healthy volunteers THliE

LR b TRE L.

6. Zona-free /NL XA —JID in vitro ZIEFRTH
IEEREED £ METF capacitation ~DFSE

RA)INET - GrREfE—ER - SEEH=
BH E-EHH EW-FLLES
B BE= (REEXER)

BRI TREL L TR FTFOES
M, R, = RX—HkR, O capacitation ~DFF
BREZLNTW 3. 4, BEHGEER T in
vitro TOEREREIZ DWW T Zona-free N A2 Z—Ji%H
WORRET L7z,

T5 R HAIR & RS & B RR 2 FE T A L7c B
FTHREL, BT HAOBRES £ TBAT LIcRBME &1
L, Zona-free »AhAX—Pi% Nz T HEFMEEEERL
7o, XPHRE UC 3 [BIBE3E Tkl L o 1T 2 A Kl
WBFETF & R CIREE ISR L CHW.

S MORIR R FIIHR & RIfREE OZRERERL, 5
FRE TR & Rk 2 ~ 3 X105/ml MET Hofz. K
R iE B L DB o2 L. 2B TRE
REVEA CTHERICTE L, ZHUEsBX 0 EEmRs

(541) 123

DBRENREEITNSIw LELZ NS, SEREOE
EED—oIIZREE~ A7 LTWAWERRET B L
Th Y, FIAFFOBPCREOHTE, MHRrc LEEL
TWaEtEbh3.

7. II9RABLVTY FREBEOHFEIZDOWT
U M e R - AR W

(mA#)

Y UARBLUT v MEBROREIR L, ThEhoit
EPEIE IR ETEBICOW TN, TIE14~15A ®
REME~ 7 2B X U7 v XY ERERIEEAEH L,
FEDFTA X LIBBEOSEEL, Lz 7eAr b ES
TVarnrbeldic, 0BT Blichiz>THEY
VI HRIEES L, BRAEOI0ORRIRMLL T, i~
U A MRIIER LU T v MERMmE 2872, 2 ofim
HEEHWT, RBFUROM ORI & ol L o
BRGIFME %, ERFIVCEERES L OSBRI
BEEHWTHNIER, REP I holEss & oLmit
FERELGFET I, vUABLVOT v MeBWTZh
ZFhp L b SHOBRERIENFEST 5 2 L ML
T FTCARBINS X OV « FFRIT Mg & D ik %
BRL, 2h2hoBicZehaE L URRICRIET#
WL LI D, v VA TRIEEIFEECHES L
B, Ty bTRIZEAEEELZTT, EHRERCh
FTROEMBED bhicicT ERrrolk.

8. YURBLUVT v FEDQREFRE

WHEFRZES - ST - A% B
(k)

Foll, PRFOABEErgEs h e’ AERT
X, YUVABIUT v PEREBROFHRKESEM L DMSO B
EHEICOWTHN L. w7 2RIE ICR RiEdIiF
X Y, Ty MRIZ Wistar 56 B ASEIME & VI L
7z. 2M-DMSO L #iz—196°C ¥ CTHEL 20 b
360°C/4y DL CRE L7z EIIIF1Z DMSO R
mKRB # CH# L, WM RELMmEERFRE L
Fe. = U RBE —2038 XL O—100°C 2 1053 3> L
THREL, RFEME~ O FET DMSO % ik Lick
B, L EWAERIZ, 2 M-DMSO+0.5M-E51 PBS
B X U0.5M-EEBEIN PBS iR % JER# L ChRELRK
BEAEALR. U AEE—10, —20, —30% %Wk
—40°C 12105 f#{B% —190°C LN H R cabli
BADOAEGFERIT2L, 54, 24, 9% ThHY, —20°Cic5,
10, 2043 FEIRE R Ic AW LIc & DAEFRIZ4L, 58, 41
% Choi. —F,7 v MEE—10, —20, —30, —40°C
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1043 MR Fi R I B L T2 /A& O AfFRiE, 16, 24,
19, 0% Thol.

E81E BATHEFSERMAITE

HFn854E 3 H 8 H
FhEfET

1. Sulfamethoxazole-Trimethoprim &%|D &%
RIZTEZ 5%
BAET - BHUIER (BB R)
Sulfamethoxazole-Trimethoprim %] (LAF S-T
AFEIEWE) 13 & L ICHIEE O FERR A T, BIEIRE
HYYEICH LA WS T v 2HEATH 5. Fric
Trimethoprim { & MZEBWT L HHEOEA AeHIfEIcE
B L5 LIELAWA L WO EEN D D, FEAHK]
BEC X VBTHOBMYER WO IREL DD, EE
IR BMERTSTAR L B 13 S-T AHIT IRBEITV,
BEHIEO FRETT R & g L7z, 40321 ~515%
(FE538.51%) OHFT, ST &K1 H2~45 (TMP
L LT160~320mg) Z#¢E L7z, 13%H10(1% 1R HEHT
BICHBEITY, ZOTRFMIMIZI00EL, L44E £ T (¢
I8E), 34li: BUNARBICOAREKRL, TREHI
6 ~165 H CEBLLn B) Th 5. 10ER| OTRFRAITHE DR
FIREEOTFHIER X O HEHERZE1363.4+£47.8 (10%/ml),
80.1+7L.7CHEE TV, 14 T53X108 2531 X108
AL, 1T X108 588X 108~ L7-. £
RFHO 3FIT VTR L ER 2R FRE Ch ok, T
SEBISRIT AL T42.2427.4(%), 50.0+23.8 CHE®E%
AP, BLIETFLEZbDIEARL, 24/T0%, 20%
2 H60%LA iz A Uiz, 45ERIIC IS W TIRHRRGE 3K
BT 24727245, TRPRBHARRE O REEFER DR H
WL, JRIESIERINEE U o J5 hSs 7 IR EE 4 HEE)
RLIFELTWAHEA R LD b DL, @i ok
B#izk s ST AFIEI0EL EEE LT FiRprRiz
B PRIZERVWEEZ DIV

2. (FEEAOHRE
— iR RB R AEA—

p =gt R T 137 G 7w S S
(i KU IR)

ARORF B IDRRARR & R LI L7400 (RS0,
BHD 5 BEWII SHBER & HEAT LT, Box TR L
T B B MM IR LR ¥ s, HIVEE
O HAES 5 b O TR 31 E Tz, # 1 EORE

HAREEH® 256 % 4 %

Sk & BEMEE D FAREM £ TICHFET 5 b0 TR, &
2 b 6% E TICRABENEZRIT LA EE L
LEZTBY, SENEBEERZ b Lic TStz
Maf Uiz, AR R ERT RO IO E-EM» 5 B5
L, Wil L 5EkE TICFNEMIT LI BRRWD T
v L B AR b2 22 LRI R0
S L DR E L TWARWD T, Zo8IBEL
TIREIICERTA2VERS D LEZDNDS. Xt
AFEBICHLANSWENRT 7 v —F & L T LH-RH
test FMEfT L7223, FBlARdREidn bhigrofk. Uk
FICERRAHELE 2 5 59 O T LRI BIEEFIC DWW T
#wEL, HTORFEMZ

3. BEEEREARYITSITAIZEDAVRTUVRAOER
B

e - ARUERE - A LEE
=W 8 - iliEE— - AT
% 5L EEKIIR)
BV iz - BEHER
(R ARG — A4 30)
A VERFVADBRICHTEOT, Kb REARZ LT,
FFELWBKETTZ L THE. Thbb, A VKT
v 2 & OFER O FEER R A EEMREEIC X 5 b D,
KRERIEEIC X 5 L O R IEREICERNT 5 2 L BALEET
b5, Lal, —fkicizzoRKE2EBCENT 25
BizZz L, ELWEEEH oML R chol. £
Dz, A VRT ADEREGHLL, BEBFCH>
TEBEERE, IME, FEKEROA VR T VR
HoTIE, FEMER CEN R EERRE L TV 5.
ZIT, TnboMBEERRT L, LiEENZE
L UTHLILIE Visual sexual stimulation (VSS) AT
Hiith DR RRE O BB 2 IREIC LT, Z ORI
AL TERD, VSS THIEERSARVERESL, 0Kk
BT B HEE R SR I I i e R e E B
FBICKAT, OENEOEBEOLE CEELRTE
it
I T, BORALIE VSS Affickt LTS E RS R
WIERIC, HEIREIRARYD 7' 7 4 #H#i{fTL, REM REHR
WoPERS RT3 Lo T, HEREWA KT v
2 LEVBERA VRT VADENEITROTWS.
MRAEITHI0K X b Hifl 6 B T o 8 KFHIfT ARV,
REM [E[R L N Penile Tumescence (NPT) 38 X 8
FEZE R RGIREE & DPARE BlEE Lz, VSS ARFR LI O
REM [ERF ORRZEEFRE, NPT OZ{KicoWTE
W L AR LR 2 i T 5.
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4. BENR - HEEICALSH L= BB AR A RERIB R
HiBFZRD 2 Fl

e Fo - SEFH ¥ - A B
FrEvmre (FRWIR)
BARET GASBEIR)
AT (5 37 53 995 55 16 JR)
SAHEE - PARIELE - KRB
(R K PER)
PRI BEEF AL (CAH) 3@y 7% A7 nA K
WFEREEIC X Y, BHRNICIESERRRENTRETH 5.
Lo LERITE, WMEOME, MRAOMEEREORB &Y
BINBEL S V. Fxid25q, 17T8E ThThiig
BV L VAL A LIzic b b b5, IR
PEIZ T UTe, BABMEA CAH © 2 fl &R L 72D
T, REREEY EHRCHEL, BEToERE BIko
7o EGIL : 25mActt, SMERRRE EEFCHR. i
DGR,  FERSREFNC X Y B MR
CAH 2. Paramethasone 2 mg {C T {AHEERLE,
BIELOHEELE RS b ARREROE N2 3mg (THE
L, AROREx Riz. Z0% BREIC b b T
L, AR BREMERFICRRIIL, 84:H, #TiRHEZR
7. EB 2 : 1TRE LM, SMESRERY, EAREZ TR
2, [Efkic, BB AE CAH L2MHr. Parametha-
sone 3mg =T IBELE, MM 2RI I THEIPME D
BfeER, 84H, IHIRHMEICHEII Uiz, M, REH 1D
TR O FEANL B 20 AR ZE SR 4 Tl L7z,

5. Sy FOEBERIMIICEBITATIOT 7 —CDENRE
=2V E

& # (KR ERE )

WO Stk )

<7 w77 — VRN TR 2 R RIS ICSM LT

BY, EFEREO-TFEHEEMACL @5 LTnsZ L

BRSNS, TIERONK~ 7 v 7 7 —VERHERL

TW3BZ LiX, 19072450 & 20 A2 40T ) TREdk

ENTWBEY, IB-TEHEERO R & OFTIEsh

AEfTRbhTwhw, ¥, w7uzy—YLLTH
WS TSRO FE L PR Tl

Fxlx 7y bEAWTERBICRIT S TFEABE< 2 v
77— VOB & R Lz,

IEFEEW (P, E, D1, D2), RN OERIEIED 5
#1 (D2, D3, D4, D5, D6, D7) 2Bk 5, 1ml
@ Hank’s jEhic 80 L7 S9Hke AL, 24
R A EE U, MR OE T B X DR

(543) 125

FwATholc. FEHRMN T 2T 7 — € OB
ik, SRS 2 v e

WA, ROSHHRAREOFENBRICE, Bl
FixFha ERHE SRRV, HIEE S BICHF 21727
IA—7"TE, FHERIEWHTIC 280 MRS B b
Te. T B MUK DA AR I 13 4340 LT,
RS 6 BTN 21T o7 7 v — 7" Tk B RIRM T 0
IR OEITHE L < b Lz,

BTFEMEIC X M0, RN AT T — ¥ O/l
LR RN 2 5, 1) WM Kian~<se 77 Y
ThHBHT L, 2) MKBER ~2 w7 7=V OBENCKT
BREEEL 72O TS B LT AR RIR S v,

6. FREEMHK| Polyoxyethylene (10) nonylphen-
ylether (TA-RO-CAP) DFAFEFEHERIZDOWNT

FAREER - HIREES - WAl
WIRER - ARHEILA - NERE
B B - EEER (A KR

4 X FEA A MR RGIES] Polyoxyethylene (10)
nonylphenylether # F:#|& 3% TA-RO-CAP JE§ED
BT 2R 5 B CUEEZ N2 2LEh 539
BE COMER L REERL10MEIC > W T DEERE
BRETRY, RomSfmesst.

Thbb

1. 1014 DA pE T THE3S5 AR Je A 12,
IEIEEIT 14T Y, Stix-notestein EIE3.2L 745
Tetd, AAIDBHENFIE 272 ) BIFTH 5.

2. BMEREFRE Zohienol.

3. AAEHECHERTSZ LI o TRESES L
ATt Ebivs.

7. BE-F=EREAEEIZONT
S v FEREEDIZE T B E RIEMROFERE
DR

ARTFHk - 1B 1 - BEE—
AFHE= - PEBS - EAWE

TILHEN - eBF—
(37 12 K PE S
HIKE & M D HaE RS IC I3 ZR/E € Cell-Recep-
tor Site & LT < RN BEEWENTEEL, Th
DM E R TS ik Y laES s h, &
DORGITITHMREEAPIE BE) BB T5 8%

BTV,

TER L 0 Al o & SRR OB KIS TR
MBREESEFED, HHRMOBHCFRERNICHAT 2HER M
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B TWaH, SREBHEADERRMECBIT3R2 LT
1z, SR E PRI 3 1) SR8 0 S & 7 O
R LLbIC, BOFERNE~OBERELHLF
22239 & LT, Fluorescein isothiocyanate &#EA&H L
W7z 3FfD Lectin, Concanavalin A (Con A) Wheat
Germ Aggulutinin (WGA), Ricinus Communis
Agglutinin-60 (RCA) v, WI %7 v FOREN
[iz%t3 % Lectin fEAREZ IR Lz,

FE WL %7 v bR, BERETFOMREZL-T
Dy, &L, Dys XY Das (Des 13552 AFH)ICEDT
BExHH, P.B. S cTIRFERIIGEVHL, B
MBETICTHE, D stage ZRELEDODL, EbIC
FITC-Lectin # & 7» glycerin-Buffer (pH 7.2) iz T
37°C, 304 incubation #{T7/2->7z.

S5 TR H b2 WU & 7R (10g), ki
FITC-Lectin # 5¢e Buffer # % ->7T incubation, %
D%, JRE T ENBHRRL & #CHmMEIc X Y Lectin f
BREE M L.

FEE : WGA 0 ARG FIII TRV, EWE
EHT LIRS, BEEVE ORI WSS
#5% L7z, Con. A, RCA % 8 ~16cell #in: & EHIE
R D I E S EIEEHE IO EAEEED B
N, MIREICHWNEEERD Y, & bIEN
JE DRITITTRVNEIES B i

FEANEICHT 5 Lectin OFEAMEIZHRICHEY$
% Dss i2BWT WGA b5 < Con A, RCA 1T
ZDBIZKRFICHL 78> TL 3.

P EoHEER, FENKEICEITS N-Acetyl-D-Glu-
cosamine * di-N-Acetyl-Chitobiose ® AV =53
BHL, —F, BEWAEDEZOIITR, #HRERED
N-Acetyl-D-Glucosamine & di-N-Acetyl-Chitobiose
1oAY IR 8 1 a-D-Mannose, a-D-Glucose 725
Wz f-D-Galactose S50 FERHMN FHET 5 2 L 2301
hEigoie.

8. FERVICLIEABRDKEIZIONT

MRS - ZER - ZH
AFHR - GpRpE—
(&A= K PE )
PR IR IR 5 I AR L U ORI A RURERE
PHLATHS. SEIMMEEBDIC X 2EARD 5 biEhl
By RBARIE & B4 LI Bt o (R R E Afkic o
WORRRT L7z 3503200 TP IRIT22. 65% & Hikhy
L, RERDRIT—18.24% ThH o1,
HRERDOFHRICIIERE BAY & LI REHIR 5 b

ARESHE 256 % 4 5

ZLEDMA LR, HILERERETHS. FEOH
SWHEREIC O W TIRE LR, LH, FSH D iEREET
i LH @ AEICEME T FSH 3 IE% BRES o i
LIZIEF—Td 5. LH-RH test TCIHESSE & 1E%
BOSENT b IASED T BRI ER 2V LIKT 278
L7z. %7z Estradiol 1 {&fE T IEH BREHI O AR
IZAHY L, 170HCS, 17KS IZIEE Th 5. iz Hikig
HRETix TSH, Ts, Ts., BMR 3 EX#HN TH .
TBRIERE B 12206 7 #1725 Clomid iz C BEUPL 7=.
L LAFERIH166] o 5 2 B A% Tid Clomid 12X
BT 5372 < 55 46lic > v T HMG-HCG ##k
BAFRWAPBEIN Uiz, kBN L BB L DR T
T HIBEENEEL, SL4EERPEIIL. Lo
L7V 34137245 Clomid i THEIIL 2 v, BLEX Y
REOEEAMEEFEO BRI T 2 XL~ TH S
—HRERIES LITFEARGI LA LD bR

9. EHIDIEHEESEDHY AFIZDONT
Al % CKERAR/IERZ V=v7)

OFEEF OB & VBT EOKELRHE L. =
v F—2aof APERRIZE L (86.3%), KB (25.0
%), BBT (15.9%) »Zhic>¥, IUD (4.2%), Pill
(4.2%) ZP¥EThoM. oA HMOFEE L
REZRD RPN, @ LELKEFERD25%ICoONWTRD
& ZOREEGREL (11%) M#E-STIT>TE Y, Th
AR X R oKk (FEBRE T4HX /0] 21Tb
oI led DER) 122745, @REROHREE IC
SWTiL, ITEREA S D5.5%, RIERER H3%4233.0%,
RIS TW5E34.5%, b 7 \WE27.0% (3+100%)
Th Y, ELWEREIZLWS, BELEETLENEZN
ZL#F L. @BBT izoWw T 34834 HBIfEfTo T
W5$#15.9%, BEICFHLIERO D 5445.9%, it
61.8% DER Chol. TEHIED BREIC>WTiE T
DEVLD] 24.6%, [435] 7389.7%, 3670\
35.6% Tz, ZOEIRILLTIRE 21T TH4t
FRBH D64 3% IR BEZR LB L AR L. H
ZOHBRFIAULTIRE LTI ERT5 L EX LN 5.
OFH, BECOVWTUIFKETNEZ LiTAhV. OFEE
HHEOFBNEH BV LIS THROIE, FIE,
PIRHERR OER L OB E R Lic. AREER T LRs
WHEOARAAR LD 5. KE, AREPAIET L RNE
BEDLS BN D D, 0T LIXTENSH RO AR
DANERFE T LHRBEIEDNED Z L, X DR
DBEIIDO TN TRETH 5 Z L &R LTV 5. WIHIER
IZEETFD bR b7
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PLEDRRE L R BR L, SBOBTOH Y FHico
WTERELK.
ERIER

RS E H-Y HiR

EE (ESLmpEERY V5 —)

TITHE & etk Bg & N EEREEEEZ O Tna Z
LMDz ETHY T, REBEHTIE, ROICRER
B OE D b AR X OCBENEEIC O W TOMRE 25
WLTHELE. RWT, RED My 7 A TH Y ET
H-Y HiR LRk L o Btz >nW T, wWanasi
Mg BargEgic B 5 H-Y HURORERRE LR
LTEEE M.

1. H-Y HRORER

Eichwald & Silmser (1955) iz & %2~V ADOBHEFEER
POBRMICER SN, MORG HEICBEL THES
RSB b v b, ZoBEREERZT T
T Ehn YHEk LiciaE At e e T 2 BT RS
5rEzbh, ZOH% Histocompatibility-Y anti-
gen (H-Y antigen) tffShiz. 0%, LWl
DO ERE ICTEET PR T, WL - B -\
B - AR 02 0B LR TFET S 2 L3
Lz ENTe. b boFEAED H-Y HiiE, VB
EofufaERm © HLA JUREEEEEE>TR Y,
45 F-H18,00000 subunit nH B LFEHEATWS.
7, EENCERELZETLHEELTALE VEDT

Bz, MROADPZOZERE LT ERMLAT
W5,
2 Y BilE oM

Em#rfﬁ#ATIIY#‘d@ﬁT%DEﬁ%@
THIRTHETH S Z Ld, BiESRL L OFELE
FEE L LT, HY Hiiid RO boER & BRI AR
B ORERTFTHAI LEZLNTNS. BEFED
BEfe A h=XhiconTiE, BEALHLMIER
TV,

3. H-Y HEotREE

MBA~ T A& MO TES T BN, thoBifyo H-Y
PREORXKEET 52 L &FHLT, b hofifgc
B35 HY HBEOFELZHETZZLNTES. Hi%R
~ U 27 C57BL/6 Dl Mo skl z A L Thtlk
PELYE, HMME2ES. H-Y HE0H T Goldberg
(1971) BIZX>THEENTZ~ T 2D sperm cytoto-
X hHESNS.
4. flix OMBRFAERTERICBIT S H-Y HURORK

xicity test

(545) 127

At

Z DIEFTOFER, o H-Y FROERIC Lo THS
R BEOEBOBELHATESZ LAPLRICRD
To. T E CHERAEEID SIIFHIAT 2 LTS ap
o7 XX B LU XX BoEMERBIZEWTY,
BB X OCHEFlIc BTS2 < H-Y HURL B
ThHHILBHLNCRD. L2 T, BEFHIIC
XY §etathisko H-Y BETF46, XX 0 F 7 L0H
I ET B LEZ LN 5.

5. H-Y ftlizw < HBEA

XX Bk XX EMEYER2% Y-linked gene (s) @
X F IR REE~DIEEIZ L 52 51T, ThbDEE
TEFEREFRE D) THRn W S HETHIABE
BETh B, FEiz, il XY gonadal dysgenesis i H-Y
RO BB CREOFN P RE SR TS, HY
PUR L AR AL & Bt v NSt oz BV T
FULEBRSRA LMD D TERIZOWTES, & D
BEICEHE SN D ERRBAEDOMIGE B2 A =X b
ZonWTiw Uiz

H-Y HUROEAR 2 EIE 13 LA TIR ARV, iR
SboFRE-SITHR H-Y HURENMLTES Z L23H 50
ICi2 27l LI KRERESATH Y, FFEROMENRS N
ThE S T b OBIFEIC &0 THRRS kD L < &3
LD Z L EHIFF LIz

5586 HATHFSERAXIEMRS

I Fn554E 5 A3LH
WlEmEr #HX2 77

1. Sy FERFIMARICETA 7075 ATOUIKE
ATy T

(K B

PEURRIBC RIS L CORfaNIc &3 227 v 4 K
5%, Progesterone (P) & Androgen 7% JRJEfZdic
WETHBHZ LR, bl LELRYFET v FOFHEHRYE
DEBRRFAVCTHEALTE 2. SEIZPINER D LD
27y TRPIEFELTWS 2%, $iPHLMIFE (anti-P)
&mw*mﬁbt K22 A kDO $hHE Wistar Z7 » b

Iz 5 Bifit> PMS L 10Bfrd hCG % NEA&FE L T HE
UREFFIE L, hCG $L-1£18:H HIcBIE L Ui & FE
U7z, #1328 Tik hCG L Rk 5. Creaic HEIR 2
Wt 5 FHED anti-P %, 1.5, 3, 6, 9RME#%IC
BE L. [E{EES T ORI B5ED anti-P &5
#%, pg OP% 4RSIz L. MFERORE
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B, 6 B % Ci R e U BEINEI A B I
Sh, BIEERTIE, 6BHME TIExIBEIC IR 5
[EEEED bhikehol. BEX D, RERKZCBNT
X, PEOmEEATRELYTH 5 hCG 544 6 Wil £ TR P
EEHEAT v 7 ThB LEZONI

2. Sy bERBRICBTEIoT4Y c AAR—R
|2k % Progesterone FELE{EHEFAIZDOINT

FRZEHR R - ISFHEME OB KBRE)

BAMMIZ 31T % Progesterone &k T chole-
sterol {UB{TZIEESE (CSCC) 1 LH o #fiz %5
L EEREME L Ebh TS, SEIOERTIE LH
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