Regulation of Mammalian
Reproduction

The status of knowledge on the reg-
ulation of mammalian reproduction
was reviewed at a conference (27 Sep-
tember to 1 October 1970) at the Na-
tional Institutes of Health in Bethesda
under the joint auspices of the Center
for Population Research and the Fo-
garty International Center. The keynote
address was delivered by M. G. Can-
dau (Wolrd Health Organization), who
emphasized the need for worldwide ef-
forts in research and training in repro-
ductive physiology in view of increasing
international recognition of the prob-
lems resulting from uncontrolled popu-
lation growth. Candau was introduced
by E. Egeberg (Department of Health,
Education, and Welfare), representing
U.S. commitment to this important field.

Under the chairmanship of S. J. Segal
of the Population Council, sessions
were held on: (i) the regulation of
pituitary function, (ii) the regulation
of sperm production, (iii) sperm matu-
ration and fertilization, (iv) the biology
of the ovum, (v) transport of gametes
in the fallopian tube, and (vi) corpus
luteum function. Each session included
formal papers and extended discussion
and the concluding session was devoted
entirely to informal presentations and
additional discussion.

There have been significant advances
in delineating the complex feedback
mechanisms involved in hypothalamic-
pituitary-gonadal interactions. Uptake
and physiological effects of steroid sex
hormones in brain tissue, and the
source of the hypothalamic releasing
factor, were reviewed. Both LH (lutein-
izing hormone) and FSH (follicle stim-
ulating hormone) releasing activities
and prolactin inhibiting activity can be
identified in tissue of the ventromedial
hypothalamus, but the possibility re-
mains that these factors may arise in
higher brain centers and reach the
median eminence by way of the cere-
brospinal fluid. Evidence from several
laboratories suggests involvement of an
adrenergic link in the stimulatory and
inhibitory actions of gonadal steroids
on gonadotropin secretion and a role
of alpha adrenergic receptors in the re-
lease mechanism for gonadotropins.
Studies of circulating levels of gonadal
and gonadotropic hormones before,
during, and after sexual maturation and
during the estrous cycle were described.
Much remains to be learned about neg-
ative and positive feedback effects ex-
erted by gonadal steroids, but methods

10 DECEMBER 1971

L "l...fortheveryﬁrsttlme

Circle No. 31 on Readers’ Service Card

.you can have shadowless incident
|Ilum|nat|on of recessed areas, deep
crevices, reflecting surfaces.
Bausch & Lomb's new, patented
Coaxla! llluminator beams pre-
aligned lightdown
through both sides of the
StereoZoom 7 Microscope
into those problem areas.
The light is then reflected
back up the opposite side it
originally traveled. The result
is such a completely different view
of the specimen that you may find it
hard to believe your own eyes.

B You can use infinitely variable
* magnification over a range from
‘ 15X to 280X and anywhere in
between. Field diameter ranges from
0.55in.t0 0.03in. You do not
sacrifice valuable working distance
as with conventional vertical
illuminators.

B High eyepoint eyepieces,
flat fields, accurate eye level
maghnification readings on the zoom
knob plus Bausch & Lomb quality
optics . .. there’s a combination that
has made this the stereomicroscope
that users confidently depend on.

® Color filters, green, yellow, blue
(approximating daylight) are
carrousel-mounted within the body
of the illuminator and moved in and
. out of the light beam by a convenient
knurled ring. lllumination
intensity is controlled by a
variable transformer.

B The Coaxial llluminator is
factory-aligned in the back

of the power pod of the
StereoZoom 7 Microscope
convenient to the user but in
no way interfering with visual
use of the instrument.

B We urge you to try the Stereo-
Zoom 7 Microscope with Coaxial
Illuminator in your laboratory with
your most difficult specimens.

Write for catalog 31-2368 and our
free demonstration offer.

StereoZoom. Reg. T.M. Bausch & Lomb.

BAUSCH & LOMB (@

SCIENTIFIC INSTRUMENT DIVISION
26448 Bausch Street, Rochester, N.Y. 14602



with sufficient sensitivity, specificity,
and precision for studies in humans are
becoming available.

Data on humans indicate that the
cycle of follicular maturation leading
to ovulation is initiated by gradual in-
creases in pituitary secretion of FSH
and LH beginning late in the luteal
phase of the preceding cycle and con-
tinuing through menses into the sub-
sequent cycle. A series of reports in-
dicated that, in a variety of species in-
cluding rat, monkey, and human, rising
levels of estrogen during the follicular
phase of the cycle appear to be the
trigger for the LH peak and the induc-
tion of ovulation. These data suggest
possible new developments in contra-
ceptive technology, including the use of
exogenous estrogens to induce ovulation
early in the follicular phase when en-
dometrial preparation for implantation
is not yet adequate.

Reports on spermatogenesis and the
development of fertilizing capacity of
spermatozoa included morphological,
physiological, and endocrine studies. A
possible mechanism for the regulation
of events within the seminiferous epi-
thelium is suggested by electron micro-

scopic studies of the blood-testis bar-
rier, which divides the epithelium into
two compartments. Gonadotropic hor-
mones apparently have access only to
the basal compartment, and there is
circumstantial evidence that the later
stages of germ cell differentiation,
which occur in the adluminal compart-
ment, may be controlled by interchange
of chemical substances from adjacent
regions of specialization within the
Sertoli cell cytoplasm.

The maturation of spermatozoa in
the epididymis apparently requires an
appropriate hormonal milieu, suggest-
ing new ways to control male fertility
without the potential genetic hazards of
suppression of spermatogenesis. Alter-
ation of the amounts of androgen in
the epididymis may be the explanation
for the reported antifertility effect in
the rat when low doses of the antian-
drogen, cyproterone acetate, are given
continuously. These results seem prom-
ising since the antifertility effect is re-
versible and is apparently accomplished
without altering the spermatogenic or
androgenic functions of the testis.

In vitro studies of sperm capacitation
and fertilization suggest that capacita-

tion may not require any specific factor
in the female reproductive tract, but
only a set of conditions highly favor-
able to sperm motility and survival. On
the other hand, a factor associated with
oocytes and their cumulus cells is im-
plicated as the stimulus for the vesicu-
lation reaction and release of the acro-
somal enzymes that permit sperm
penetration through the egg investments.
Progesterone in high local concentra-
tions may be the active agent in
initiating the acrosome. reaction, but a
specific protein is also a possibility. This
work has not yet progressed sufficiently
for assessment of its potential applica-
bility to fertility regulation, but a num-
ber of possible approaches to controlled
intervention can be envisioned.

The physiology of the fallopian tube
was considered in relation to the trans-
port of eggs and sperm and the envi-
ronment in which fertilization occurs.
Particularly interesting were reports on
the muscular contractility of the ovi-
duct, which is independent of that of
the uterus in pattern and in response to
physiologic and pharmacologic stimuli.
Uterine contractions appear to be under
systemic control mediated by secretions

The Cary 14, 15,16S and 17 Recording

In the whole world, there just
isn’t another group of comparable
recording spectrophotometers.

Each has been thoughtfully
designed with a proven double
monochromator and dual-beam
photometric system. Each is precisely
engineered throughout and metic-
ulously tested. And each is the
best recording spectrophotometer
you can buy for the price.

1158

First the venerable workhorse,
the Cary 14. Using a prism-grating
monochromator, the 14 rapidly and
accurately records spectra in the
ultraviolet, visible and near infra-
red from 186 to 2650 nm. Measures
absorbance and transmittance
directly. Adapts with accessories for
reflectance, fluoresence, scattered
transmission, and fixed-wavelength
kinetics. Price: $19,600.*

CARY 14

Next, the Cary 15. Reliable,
proven performer in such fields
as the life sciences, pharmaceuticals,
and industrial research and quality
control. Utilizes a double mono-
chromator with two prisms to give
exceptional UV penetration. Covers
the UV-VIS range (185-800 nm).
Features dual detectors to insure
maximum photometric accuracy
when measuring at high absorbances,
Price: $12,950*

CARY 15

SCIENCE, VOL. 174



of the posterior pituitary; in contrast,
oviductal motility may be primarily
under local control. Outbursts of activ-
ity in the circular muscle layer are ap-
parently caused by the local release of
small quantities of norepinephrine at
regular intervals from the adrenergic
nerve endings. The frequency, duration,
and intensity of these outbursts is in-
fluenced by ovarian steroids.

Studies of egg transport in living ani-
mals suggest that the pattern of ovi-
ductal contractions at the time of ovula-
tion is produced by the sequential
action of estrogen and progesterone.
Sex steroids also influence the develop-
ment and beat of the oviductal cilia
and the volume and constituents of ovi-
ductal fluid. The fallopian tube in the
female, like the epididymis in the male,
seems to be an endocrine target organ
and normalcy of the hormonal environ-
ment is apparently required for normal
reproductive function. Fertility may
thus be regulated by altering the local
hormonal milieu.

The roles of pituitary and placental
trophic hormones in the formation and
maintenance of the corpus luteum in a
variety of species were discussed, but

no clear pattern of hormonal control
has emerged. Antiserums to individual
hormones are a particularly promising
new tool for further studies of the re-
quirements for luteal function in the
estrous cycle and pregnancy. It is not
yet clear whether luteal regression in
the nonfertile cycle results from passive
withdrawal of luteotrophic support or
the active intervention of a luteolytic
mechanism which, in pregnancy, may
be counteracted by a luteotrophic stim-
ulus from the conceptus. The postu-
lated uterine luteolytic factor has not
yet been isolated or identified, but there
is significant evidence for its existence
in some species. Recent data indicate
that, in the pig, uterine flushings from
the late luteal phase contain a protein
factor that causes morphologic changes
and rapid cell death in granulosa cell
cultures. Studies of corpus luteum func-
tion in monkeys and women after hys-
terectomy cast doubt on the existence
of a naturally occurring uterine luteo-
lytic factor in primates, but a factor
from lower mammalian forms may
prove to be active in the human and
thus may represent a promising pros-
pect for human fertility control.

The conference reviewed a wide
range of current research on the physio-
logical regulation of mammalian re-
production. These investigations con-
tribute to the pool of basic scientific
knowledge required for new develop-
ments in contraceptive technology, and
a number of potentially vulnerable links
in the complex mechanisms controlling
the reproductive process can now be
identified. Nevertheless, much more
fundamental research will be required
before these and other leads can be
exploited and new approaches to the
control of human fertility can be made
available.

More than 130 scientists from the
United States and 23 foreign countries
participated in the conference. The pro-
ceedings of the conference will be pub-
lished in book form (7).

RutH CROZIER
Center for Population Research,
National Institute of Child Health
and Human Development,
Bethesda, Maryland 20014
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