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Session 1
Chairman: Professor A. S. PARKES

Ectopie transplantation of eggs and trophoblast in the golden hamster.
D. Billington. Department of ^oology, Oxford.
Paper to be published in full.

Trophoblast uterus interaction and LTH production. D. R. S. Kirby
and T. Cowell. Department of ^oology, Oxford.
Paper to be published in full.

Early changes in the uterus during implantation of ova in mice. Anne
McLaren and C. Finn. Institute ofAnimal Genetics, Edinburgh, and Royal Veterinary
College, London.
Paper to be published in full.

Some factors affecting early embryonic development in the pig. M.
Phillippo. Royal Veterinary College, London.

Histochemical, autoradiographic and histological correlates of early
blastocyst uterine interrelationships in the rat. Bertha L. Lobel, E.
Levy and M. C. Shelesnyak. Weizmann Institute of Science, Rehovoth, Israel.

Chairman: Dr  . A. CROSS
Changes in myometrial activity following intra-uterine injection of
hypertonic saline. G. Wagner. Institute of Medical Physiology B, Copenhagen.
The injection of hypertonic solutions into the amniotic sac to produce labour
and the expulsion of the conceptus is now common practice in Western countries
and in recent years the mechanism of abortion and parturition by these means

has been studies experimentally in animals. This report deals with the effect on

myometrial activity of an injection of a 20% saline solution into the lumen of
one uterine horn of rabbits within 48 hr after spontaneous parturition.

The tubai end of both the uterine horns was opened and a rubber condom
attached to a catheter placed in the cavity; an open-end catheter was inserted
between the condom and the uterine wall. The balloon was filled with distilled
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water and connected to a pressure transducer. The free catheter was used for
injections into the lumen. The four catheters were led under the skin and
protruded through at the back of the neck. After recovery from the anaesthesia,
pressure changes in both uteri were recorded simultaneously.

The spontaneous pattern of motility characteristic of the puerperium was
observed : either regular pressure rises of equal amplitude or periods with five
to six pressure rises alternating with asystolia of about same length. Usually
the two uteri displayed the same pattern. The same animal was used for several
days and provided with oestrogen if the spontaneous motility seemed to decrease.

One of the uteri was injected with 2 to 3 ml 20% saline solution at 37° C.
and the same amount of water removed from the balloon. After 2 to 10 min a

change in the pressure recording could be observed, usually as a slight increase
of tone and of frequency, and sometimes combined with a fall of amplitude.
Mostly, the other uterus showed no change in its pattern, but in some cases an
increased frequency or a more regular pattern was seen.

The effect lasted from 1 to 5 hr or more. A similar effect was produced when
the other uterine horn was injected with hypertonic saline. Control injection of
the same volume of isotonic saline had no effect.

The results suggest that the oxytocic effect of hypertonic saline is a direct
effect upon the myometrium and not meditated by a release of oxytocin. As a

conceptus is not involved in these experiments the increased activity is not due
to a removal of any 'progesterone block'.

Preliminary studies of the myometrium 15 to 30 min after intra-uterine
injection of 20% saline show that there is a slight increase in the total water
content of the tissue, a slight increase in the inulin space and a rise in osmo-

larity and sodium concentration of about 10% as judged from the uterine
venous blood.

An increase in sodium chloride concentration in the interstitial space will
cause a movement of water from the intracellular space and possibly potassium
will leak out of the cell at the same time. An increased extracellular sodium
concentration may cause a lowering of the membrane potential of the muscle
cell and an increased frequency of action potentials. As the rate of sodium
influx is related to the external concentration it follows that a faster depolari¬
zation occurs which again is followed by a greater velocity of the excitation
wave. At the same time a better conductivity may be assumed. As it may take
a considerable time to get a steady state in the myometrium a period of fluctu¬
ation in the chemical relations may further produce an unstable membrane
potential. One or more of these factors may be the trigger responsible for the
uterine contractions following intra-uterine injection of hypertonic saline.

Intra-uterine pressure changes in parturient ewes. W. R. Ward. Faculty
of Veterinary Science, Liverpool.
Oxygen-induced toxicity in ovaries maintained in organ culture. T.
Fainstat. Strangeways Research Laboratory, Cambridge.
Whole post-natal rat ovaries have been successfully maintained as organ
cultures in a protein-free chemically defined stationary medium (Glaxo 199) for
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14 days (longer cultivation has not yet been attempted), when the oxygen
concentration was appropriately regulated in the gas phase of the culture
chamber.

The expiants were either isolated whole ovaries freed from contiguous tissues
or ovaries still invested in the ovisac and attached to the oviduct and a segment
of uterus. The oxygen concentration in the chamber was measured with an

oxygen analyser utilizing pyrogallol. A gas phase containing 55 to 60 % oxygen,
5 % carbon dioxide and the remainder nitrogen was optimal for ovaries up to
12 days of post-natal age. Such organs appeared histologically normal, lacked
the central necrotic area always present when the gas phase was air, and were

very suitable for the study of the direct action of hormones. The addition to
the medium of fsh, oestrogens or pmsg increased the number of follicle cells in
mitosis. Follicular changes suggestive of the early development of a corpus
luteum were induced in some expiants by the addition of pmsg to the medium;
in such follicles mitosis was inhibited and the oocytes were degenerate.

A cytological gradient of hyperoxic toxicity, ranging from ghost-like dead
tissue near the gas-organ interface to apparently healthy cells near the centre,
has been observed repeatedly in ovarian expiants exposed to high concentrations
of oxygen.

The various tissue components of the ovary differ in their oxygen requirements
and sensitivities. Thus in ovaries explanted at 4 to 5 days after birth into a high
concentration of oxygen the germinal epithelium is most resistant to the hyper-
oxia, the follicular cells less so, the oocytes still less, while the interstitial cells
are by far the least resistant. Virtually all the most peripheral interstitial cells
may be killed or degenerate while oocytes and follicular cells in their midst
survive. However, at a lower level of oxygen, follicular cells begin to degenerate
or die, whereas the interstitial cells survive.

At a concentation of 70% oxygen the follicular cells appear healthy but
mitosis is inhibited, whereas at 60% follicular mitosis is common. Concen¬
trations above 90% kill nearly all the cells of the ovarian expiants. The oviduct
and vestigial mesonephric ducts are very resistant to hyperoxia.

Not only do the tissues of the ovary differ from one another in their response
to hyperoxia, but the oxygen requirement of the same tissue changes at different
stages of maturation. For example, although an oxygen concentration approach¬
ing 90% often kills the interstitial cells in ovaries explanted before the 6th day
after birth, it is less toxic to these cells in organs taken after the 8th day. The
larger, more mature oocytes are more resistant to hyperoxia than the small
ones, and the granulosa cells of the more mature follicles require a higher
oxygen pressure for their survival than do those of very immature follicles.

This work was aided by Grant No. PS-28 from the American Cancer Society.

Factors influencing the equine corpus luteum growing in tissue culture.
Cornelia P. Channing. School of Veterinary Medicine, Cambridge.
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Session 2

Radiation Effects on the Reproductive System

Chairman: Professor D. LACY

The effect of age and hypoxia on the radiation sensitivity of the mouse

ovary. Patricia Lindop, J. Rotblat and S. Vatistas. St Bartholomew's Hospital
Medical College, London.

The radiation sensitivity of the mouse ovary following whole body exposure to
15 MeV electrons under oxygenated and hypoxic conditions, has been measured
using functional and quantitative histological end points. Mice were exposed
at ages from 1 day to 16 weeks old, and their breeding capacity followed
throughout life. Samples of mice from each group were killed at different times
after exposure and the total population and stage of oocytes were counted on
serial sections.

The functional criteria confirm the marked sensitivity of the developing
ovary ( 1 week or 2iweeks old), and the protective effect ofhypoxia at irradiation.
The D0 values for functional end points agreed well with the D0 values using
the decrease in number of the mature oocytes (stage 8), as the end point. A
qualitative difference was observed between the effect of irradiation on the
immature oocyte stages, in mice breathing air or nitrogen at exposure. In air,
the number of cells in a given group showed a brief increase followed by a

decrease, whereas under hypoxia no compensating increase was seen and there
was a steady decrease in cell numbers throughout. This gives the appearance
for the first 30 weeks after exposure of no protective effect of hypoxia. It is
suggested that in hypoxic conditions the radiation lesion destroys the cells,
while in the presence ofoxygen, radiation damage may also result in accelerated
maturation of the cells from earlier stages.

The radiosensitivity of oogonia and oocytes. Heather M. Beaumont.
Medical School, Birmingham.
Paper to be published in full.

Reproductive performance of male animals exposed to acute or
continuous irradiation. E. W. Hupp. Texas Woman's University, Dentón.
The effects of sublethal doses of radiation in varying amounts, applied at
different rates and stages of pre-natal and post-natal development, have been
investigated in several species. Acute sublethal doses of radiation (150 r) applied
to male rats during the last one-third of foetal life produces severe atrophy of
the testes and permanent sterility; radiation applied after the 2nd day of post¬
natal life is much less effective. Cattle, swine and goats have a much longer
period of relatively uniform sensitivity, beginning during the 2nd month of
pre-natal life and extending into the 2nd or 3rd month of post-natal life.
Histological manifestations of irradiation damage to the testis are similar to
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that observed in rats, but sublethal doses do not regularly produce sterility in
these larger species. Variation between individuals receiving similar treatment
appears to be much greater in the larger animals.

Continuous irradiation has been applied to several species for varying lengths
of time during development. However, extensive data have been obtained only
in rodents. Doses of 2 r/day and 5 r/day for periods extending from conception
to 33 days of post-natal life do not produce permanent sterility in rats. Irradia¬
tion with 10 r/day for 30 days or with 20 r/day for 10 days beginning at the 15th
day of pre-natal life produces sterility which is apparently permanent.

The effects of a large but sublethal single dose of total body irradiation
delivered to the adult male have been observed in several species. Following
irradiation there is a period of apparently normal fertility, then a period of
sterility, followed by regained fertility. The length of the pre-sterile period is
dependent on dose, species and other factors, and is usually from 30 to 60 days
in length. The duration of the sterile period is highly variable, and depends
upon the dose applied and other factors. Boars and rabbits exhibit a sharp drop
in fertility and sperm production almost ceases, but recovery is rapid; in bulls,
goats and rats the depression is less severe, but is ofgreater duration. Preliminary
results of studies with radio-active phosphorus and tritium indicate differences
between the two groups in the dynamics of recovery of the germinal elements
following irradiation.

Studies with rats and goats indicate that adult males will remain fertile when
exposed to 2 r/day continuous radiation, but will become sterile when exposed
to doses of 5 r/day or greater. Studies with bulls and dogs indicate that repeated
acute doses of radiation are effective in inducing prolonged or permanent
sterility while a single sublethal total body dose does not produce permanent
sterility.

The effects of irradiation on the human testis. C. A. Paulsen and
Hortense M. Gandy. University of Washington, Seattle, and Cornell Medical
Center, New York.

The differential susceptibility of organelle induction and differentia¬
tion to X-irradiation in grasshopper spermatogenesis. T. N. Tahmisian.
Argonne National Laboratory, Illinois.
X-irradiation was used to study the induction, differentiation and development
of organdíes during spermatopoiesis in grasshoppers. Melanoplus differentialis
nymphs were irradiated at the third instar of development, when stages of
diakinesis as well as maturation are absent. The observations were made at the
last instar and during the imago stages. Dosages of 100 to 600 r were found to
retard nuclear differentiation and mitochondrial nebenkern formation in
spermatids. Evidence is presented that irradiation causes curtailment and
disorganization in the differentiation of the nebenkern from secondary sperma-
tocyte mitochondria. These radiation doses induce the development of super¬
numerary centrioles, flagella, acrosomes and sometimes disorganization, pyk-
nosis or fragmentation of the nucleus. The nucleus appears to be drawn toward
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each radiation-induced, supernumerary acrosome with consequent multi-
polarity of the nucleus. Induction ofa flagellum is dependent on the presence of a

centriole in contact with the nucleus. If the centriole does not make contact
with the nucleus it continues to duplicate many times following irradiation.
The axial orientation of the spermatozoa appears to be dependent upon the
presence of centrioles and an acrosome. The absence of an acrosome allows
supernumerary flagella to protrude at random. Details of an organelle, hereto¬
fore not described, that is composed of interwoven strands of cytoplasmic
origin and its relationship to the nebenkern will be discussed.

This work was supported by the U.S. Atomic Energy Commission.

Session 3

Chairman: Dr I. W. ROWLANDS
The growth changes and descent of the testes in the grey seal. K. M.
Backhouse and H. R. Hewer. Charing Cross Hospital School of Medicine, and
Imperial College of Science and Technology, London.
Paper to be published in full.

Some environmental effects on the reproduction of the wild rabbit.
H. G. Lloyd. M.A.F.F., Infestation Control Laboratory, Guildford, Surrey.
Aspects of reproduction in Chinchilla. Barbara J. Weir. Wellcome
Institute of Comparative Physiology, geological Society of London, Regent's Park, London.
The chinchilla, like the guinea-pig and coypu, is a South American rodent of
the sub-order Hystricomorpha in which reproduction is characterized by excep¬
tionally long gestation in comparison with other rodent sub-orders. The majority
of hystricomorphs have a vaginal closure membrane, and accessory corpora
lutea are common during pregnancy. This work is based on daily examinations,
vaginal smears and histological observations of about 200 chinchilla obtained
from fur breeders in this country over the last 2 years.

Adult males are fertile continuously, but females are polyoestrous between
November and May and there is an anoestrous period during the summer.

Aggression is common in females towards other females and males at all times,
including oestrus.

Oestrous cycles were determined by the condition of the vaginal closure
membrane which is perforate for 1 to 8 days at oestrus. The majority of seventy
cycles varied between 30 and 50 days in length with a peak at 41 days. Most
vaginal smears did not show the classical cytological changes seen in other
laboratory rodents. Ovulation is spontaneous and its relation to oestrus is being
investigated.

The range of gestation is 105 to 115 days but in most animals the period is
111 days. Litter size varies from one to six. The incidence of foetal résorption
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is high. Parturition usually occurs between 06.00 and 11.00 hours and is
followed by ovulation on the 2nd night. Aggression by the female is reduced at
the post-partum oestrus and matings are common.

The ovaries of more than sixty chinchilla have been examined at varying
stages during pregnancy. The corpora lutea (cl) persist throughout gestation
and large numbers of accessory cl are present. These are probably derived
from follicular luteinization at about the 50th and 90th days and are indistin¬
guishable histologically from the cl of ovulation. Thus, one animal at 86-days
pregnancy contained one foetus in each horn and a total of ninety-three cl.

Animals that had not bred in the previous year were injected intraperitone-
ally with varying amounts of pms and hcg at an interval of 2 to 3 days. Ovula¬
tion occurred in twenty-five out of twenty-nine chinchilla receiving different
treatments, and the number of eggs shed by most animals was within the
normal range. A very low proportion of ova was found in sections or flushings
of the oviducts. This may be due to an unusually rapid rate of transport of ova

through the tubes. The usual time ofovulation after hcg was at 18 hr.
Eight ova were recovered from eighteen artificially inseminated chinchilla

but only one egg indicated that fertilization had occurred. This was a 2-celled
egg obtained by intraperitoneal injection of epididymal spermatozoa 9 hr
before the expected time of ovulation.

This work was carried out during the tenure of an A.R.C. Postgraduate Studentship, and I am in¬
debted to a Ford Foundation grant to Professor A. S. Parkes for the purchase and maintenance of
animals.

Aspects of reproductive physiology in the squirrel monkey. J. P.
Bennett. The British Drug Houses Ltd, Godalming, Surrey.
Paper to be published in full.

Investigations into the reproduction of larger Felidae in captivity.
R. M. F. S. Sadleir. Wellcome Institute of Comparative Physiology, Zoological
Society of London, Regent's Park, London.
Basic information regarding the oestrous cycle and gestation periods of several
species of Felidae has been collected and the table below brings up to date
previously reported data (Sadleir, 1966) based on records of behavioural oestrus
maintained by keepers.

The length of the inter-oestrous period is considered as the interval from one

mid-oestrus to the next mid-oestrus. This period is exceedingly variable as it is
probably affected in some cases by pseudopregnancy. The long oestrus of the
jaguars (Panthera onca) may be due to individual rather than species variation.

Examination of post-mortem material from lion, tiger, cheetah (Acinonyx
jubatus), lynx (Felis lynx), Geoffrey's cat (F. geoffroyi) and ocelot (F. pardalis) has
shown that the gross morphology of the female tract is very similar to that of
the domestic cat. Female tracts of lion and tiger have relatively larger vaginae
and much more complex cervices than those of smaller members of the family.
There is some evidence that the vestibule in all species examined undergoes a

cornification and sloughing cycle in parallel with the vagina.
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In collaboration with Dr I. W. Rowlands, ovulation has been induced in two

lionesses, They were injected with 1600 i.u. pms on Day 1, 1000 i.u. hcg on

Day 4 and killed on Day 6. In one case, four ovulations took place and two
ova were recovered from the oviduct but in the second animal, super-ovulation

Species

Panthera leo
(lion)

Panthera tigris
(tiger)

Panthera pardus
(leopard)

Panthera uncia
(snow leopard)

Panthera onca

(jaguar)
Felis concolor

(puma)

Length ofoestrus
(days)

No. Average Range
39

14

50

7

15

12

8-7 4-16

71 3-10

6-9 3-14

60 4-7

11-4 6-7

6-5 3-12

Length of inter-oestrus
period (days)

No. Average Range
28 54 17-78

5 51 46-52

41 43 13-112

4 60 54-68

10 44 25-59

Length ofgestation
(days)

No. Average Range
7

7

3

2

10

1150 111-119

105-4 98-110

99-7 99-100

~

-

109-0 108-110

92-5 90-97

occurred and thirty-four ova were recovered. It is not known whether this
difference in reaction was due to individual sensitivity, as reported by Windle
(1939) for the domestic cat, or whether it was a result of the treatment being
commenced during different stages of the oestrous cycles. Cornification of the
vagina was observed in both animals.

REFERENCES

Sadleir, R. M. F. S. (1966) Int. Zoo Yb. 6, 184.
Windle, W. F. (1939) Endocrinology, 25, 365.

The decidual reaction of the endometrium of some Equidae. J. M. King.
Game Department, Nairobi, Kenya.
Paper to be published in full.

Chairman : Professor G. W. HARRIS

Sensory discharges from lactating mammary glands. A. L. R. Findlay.
Sub-Department of Veterinary Anatomy, Cambridge.
The effect of oestrogen on the responses of septal, preoptic and hypo-
thalamic neurones in the rat. D. W. Lincoln. Sub-Department of Veterinary
Anatomy, Cambridge.

Responses of hypothalamic neurones in adult female rats sterilized
by neonatal androgen treatment. B. A. Cross and I. A. Silver. Sub-
Department of Veterinary Anatomy, Cambridge.
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Session 4

Maintenance of Luteal Function

Chairman: Dr R. O. GREEP
Control of luteal activity in the guinea-pig. R. B. Heap, J. S. Perry and
I. W. Rowlands. A.R.C. Institute of Animal Physiology, Babraham, and Wellcome
Institute of Comparative Physiology, Regent's Park, London.

Relationship between the uterus and corpus luteum in sheep. R. Moor
and L. E. A. Rowson. A.R.C. Unit of Reproductive Physiology and Biochemistry,
Cambridge.
Control of progesterone secretion by the corpus luteum of sheep.
R. Denamur, J. Martinet and R. V. Short. Station de Physiologie Animale,
CNR , Jouy-en-Josas, France, and School of Veterinary Medicine, Cambridge.
Controle du maintien du corps jaune de la Truie. F. du Mesnil du
Buisson. Station de Recherches de Physiologie Animale, CNRZ, Jouy-en-Josas, France.
Le rôle de l'utérus dans le contrôle de la survie du corps jaune de la truie est
bien établi: l'hystérectomie totale durant la phase lutéale du cycle ou vers le
30éme jour de gestation entraîne le maintien du corps jaune pendant une durée
voisine de la gestation.

L'autogreffe de l'utérus à la paroi abdominale permet la régression des corps
jaunes (continuation des cycles) des truies hystérectomisées. La voie nerveuse
n'est donc pas nécessaire à l'utérus pour son action de contrôle des corps
jaunes.

La présence d'un morceau d'utérus non gravide à proximité d'un ovaire
permet la régression des corps jaunes sur l'ovaire ipsilatéral tandis que l'ovaire
contralatéral peut porter des corps jaunes d'hystérectomie ou de gestation. Le
contrôle utérin du corps jaune a donc un caractère local.

L'hypophyse n'est pas nécessaire au maintien des corps jaunes et à leur
sécrétion pendant une durée voisine de celle de la phase lutéale du cycle.

Les corps jaunes de truies hypophysectomisées régressent à partir de J14. Un
traitement journalier de lh (5 mg/j) est incapable de maintenir les corps jaunes
à ce moment, sauf si les truies sont en même temps hypophysectomisées et

hystérectomisées. Dans ce dernier cas, les corps jaunes sont maintenus par lh

jusqu' à J20. Un résultat voisin peut être obtenu même chez des truies hypo¬
physectomisées non hystérectomisées, à condition de les traiter simultanément
avec lh (5 mg) et des oestrogènes (5 mg de benzoate d'oestradiol).

Il est donc probable que l'utérus intervient en empêchant l'utilisation des
hormones gonadotropes d'origine hypophysaire par le corps jaune.

lh serait la principale hormone gonadotrope nécessaire au corps jaune entre
J14 et J20 comme le montrent les expériences précédentes et le suggère la
disparition des corps jaunes après section de tige effectuée avant cette période
(Anderson & Melampy, communication personnelle; du Mesnil du Buisson &
Léglise, non publié).
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Inversement, les sections de tiges hypophysaires faites au 70ème jour de

pseudogestation chez des truies hystérectomisées (trois truies) ou au 70ème jour
de gestation (une truie) ont permis le maintien des corps jaunes pendant 20
jours (contenu en progestérone très faible) ce qui implique le rôle prédominant
d'une hormone hypophysaire dont la sécrétion ne serait pas stimulée par
l'hypothalamus (type prolactine).

Suivant le moment de leur existence, les corps jaunes ne seraient donc pas
soumis aux mêmes stimulations gonadotropes.
Control of luteal function in the cow. W. Hansel. Cornell University, Ithaca.

Experimental observations on the ferret corpus luteum of pregnancy.
R. Deanesly and J. Hammond, Jr. School of Agriculture, Cambridge.

Session 5
Chairman: Dr T. MANN

Effect of alkane sulphonic esters on gametogenesis and fertility of the
rat. B. N. Hemsworth and H. Jackson. Christie Hospital and Holt Radium
Institute, Manchester.
Paper to be published in full.

Effect of underfeeding on the androgenic function of pubescent calves.
T. Mann, L. E. A. Rowson, R. V. Short and J. D. Skinner. A.R.C. Unit of
Reproductive Physiology and Biochemistry, Cambridge.
The effects of freezing, dilution and storage upon the recovery of
motile human spermatozoa. M. Freund. New York Medical College, New
York.

Investigations into the effect of some hydrophilic non-electrolytes on

human spermatozoa. D. Richardson and R. M. F. S. Sadleir. University
College Hospital Medical School, London, and Wellcome Institute of Comparative
Physiology, Zoological Society of London, Regent's Park, London.
Paper to be published in full.

Significance of sperm dimorphism in a copepod. B. L. Gupta. Sub-
Department of Veterinary Anatomy, Cambridge.
The influence of ageing of rabbit spermatozoa on fertilization and
prenatal development. J. M. Tesh and T. D. Glover. Faculty of Veterinary
Science, Liverpool.
Hammond & Asdell (1926) compared the vitality of spermatozoa in the male
and female tracts of the rabbit. Their work demonstrated a direct relationship
between the age ofspermatozoa and loss of fertility, but provided no information
as to whether the effect of ageing was concerned primarily with fertilizing
capacity or resulted in post-fertilization failure.
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The present work describes observations that have been made on the fertility

of does following insemination with spermatozoa that have aged (a) in the male
tract following bilateral ligation of the distal part of the body of the epididymis
and (b) in the female tract by prolonging the normal interval between insemina¬
tion and ovulation. In the second experiment, normal spermatozoa were
inseminated at varying intervals before the induction of ovulation by hcg.

The fertilizing capacity of spermatozoa that had resided in the epididymis
for periods up to 2 weeks was apparently normal, but was greatly reduced
after 4 weeks and completely destroyed after 7 weeks. However, pre-implanta-
tion loss and post-implantation death were more striking effects and occurred
before a significant failure in fertilization could be detected. A number of
embryological abnormalities were also observed and will be discussed.

The spermatozoa of normal males retained their full fertilizing capacity in
the female tract for a period ofonly about 15 hr before hcg injections (i.e. about
25 hr before ovulation), and embryonic development was normal. When the
period was extended to 21 hr, however, fertilization was much reduced and an

increasing amount of post-implantation mortality occurred. After 22 hr,
fertilizing capacity was completely lost.

These results confirm the findings of Hammond & Asdell (1926) that rabbit
spermatozoa survive for a longer period of time in the epididymis than in the
female tract. It now seems that the first effect of spermatozoa aged in the male
tract is to increase pre-implantation loss and post-implantation mortality, and
later, when still older spermatozoa are used, there is a primary failure in
fertilization. By contrast, ageing of spermatozoa in the female tract appears to
exert its effect mainly on fertilization, and does not seem so seriously to affect
post fertilization losses.

This work was aided by a grant from the Population Council Inc. (U.S.A.).

REFERENCE
Hammond, J. & Asdell, S. A. (1926) J. exp. Biol. 4, 155.

Chairman: Professor G. E. LAMMING
Studies on the effects of avian pituitary preparations in hypophysecto-
mized hens. Margaret E. Mitchell. A.R.C. Poultry Research Centre, Edinburgh.
Paper to be published in full.

Further studies on the stimulation of gonadotrophin secretion by
antigonadotrophins. H. H. Cole and R. B. Snook. University of California,
Davis.

Induction of ovulation with HMG : some observations on ovarian over-
stimulation. M. L. Taymor. Peter Bent Brigham Hospital and Harvard Medical
School.
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Rebound ovulation with megoestrol acetate in the rat. J. P. Bennett,
D. K. Vallance and B. H. Vickery. The British Drug Houses Ltd, Godalming,
Surrey.
Paper to be published in full.

Session 6
Factors Controlling the Duration of Pregnancy

Chairman: Dr ANNE McLAREN
The initiation of parturition. Brenda M. Schofield. Royal Veterinary College,
London.
The underlying mechanism whereby parturition is initiated in Eutherian
mammals is not yet fully understood—probably because it is rather effectively
camouflaged by superficial differences amongst the various species. One such
difference is the principal source of progesterone during the last half of preg¬
nancy—the ovary in some species, the placenta in others. It is now generally
agreed that progesterone is essential for the maintenance of pregnancy and
hence it would be appropriate to enquire whether a decline in progesterone
influence during the terminal stages of pregnancy adequately accounts for the
onset ofparturition and whether the influence of oxytocin is significant. Oxytocin
is certainly able to induce delivery in most species at the end ofpregnancy, but to
what extent it is involved in spontaneous delivery is equivocal. Csapo ( 1960) found
that in the rabbit maximum spontaneous activity of the myometrium is reached
after normal parturition and he suggested that the release of oxytocin triggers
delivery. However, if oxytocin release is prevented, then the myometrium,
becoming increasingly active as progesterone levels decline (Csapo, 1956) later
expels the foetuses in a labour which is prolonged. Subsequent investiga¬
tions have confirmed this working hypothesis. In normal unrestrained rabbits
delivery is prompt with no significant preceding intra-uterine pressure changes
(Fuchs, 1964; Schofield, 1966); Fuchs (1966a, b) found that when oxytocin
release was blocked by infusion of alcohol labour was protracted with a high
foetal mortality; Porter & Schofield (1966) monitored intra-uterine pressure
with small balloons and found both types ofdelivery which Csapo had predicted,
i.e. a short prompt labour with normal foetal mortality in some rabbits and a

long labour with high foetal mortality in others. These recordings were made
with the animals confined in a box to restrict body movements: near term the
recordings were frequent. It was concluded, therefore, that 'emotional dis¬
turbances' in some rabbits had blocked the oxytocin release (Cross, 1955) and
accounted for the two distinctly different types of delivery. An interrelation¬
ship between progesterone levels in the blood and oxytocin release is suggested
by the findings of Barraclough & Cross (1963) that progesterone depresses the
electrical responses in the hypothalamus to stimulation of the cervix. It seems
reasonable to suppose, therefore, that falling oxytocin levels in the blood might
trigger a release of oxytocin to initiate parturition in the rabbit. This would
appear a likely mechanism where blood progesterone levels decline before an
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abrupt onset of parturition. However, those species in which the ovary is the
main source of progesterone throughout pregnancy cannot be uniform in this
respect because in the goat, at least, there is no significant release ofoxytocin till
the second stage of labour (Folley & Knaggs, 1965).

In those species where the placenta is the main source of progesterone, on
the other hand, placental progesterone is able to influence the myometrium
directly (Goto & Csapo, 1959; Zarrow, Wilson, Caldwell, Yochim & Sawin,
1960; Schofield, 1963, 1966) and no fall in blood progesterone occurs before
delivery (sheep and human female: Short, 1960). Analyses, at least in the
human female (Coch, Brovetto, Cabot, Fielitz & Caldeyro-Barcia, 1965)
indicate that no significant release of oxytocin occurs before the second stage
of labour. Furthermore, in this group, labour is normally more prolonged, as

found by intra-uterine pressure recordings in the human female (Alvarez &
Caldeyro-Barcia, 1953), monkey (Bangham, Cotes & Parsons, 1966 and per¬
sonal communication) and sheep (Hindson, Schofield, Turner & Wolff, 1965).
It seems likely, therefore, that in this group the initiation of parturition is not
due to a release of oxytocin, but that the myometrium becomes gradually more
active as the local progesterone influence diminishes and intra-uterine pressure
waves gradually increase in intensity. As the foetal head is propelled into the
cervical canal, the stretching of the cervix produces a reflex release of oxytocin
which leads to a fairly rapid completion of delivery. Thus it may be true to say
that in Eutherian mammals generally parturition follows a general or local
decline in progesterone influence which promotes gradually increasing myo¬
metrial activity and eventual extrusion of the foetus. However, in some species,
this process is anticipated by a release of oxytocin which brings about a more

abrupt delivery.
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Studies on the control of oxytocin release at parturition in rabbits and
rats. Anna-Rüta Fuchs. The Population Council, New York.
In the rabbit, parturition depends on two factors, a weakening or withdrawal
of the progesterone block of the myometrium and a sudden release of oxytocin.
The factor that determines the length of gestation in this species may well be
the life-span of the corpus luteum. The cause of the sudden release of oxytocin
is unknown, but certain observations suggest that withdrawal of a progesterone
block in the central nervous system could be involved.

In the rat, implantation of progesterone in the hypothalamus has been
reported by Dr Robert D. Lisk to cause difficulties at parturition. More detailed
studies of parturition in rats bearing such progesterone implants have been
carried out in collaboration with Dr Lisk. Ante-partum evolution of uterine
motility and oxytocin sensitivity as well as the course ofparturition was followed
in conscious, unrestrained rats. Uterine motility was recorded continuously over

several days by means of a previously inserted intra-uterine balloon. Fifteen
normal pregnant rats were first observed with this technique to provide control
material and thirteen pregnant rats bearing progesterone implants were then
studied.

In the normal rat, parturition is quite different from that in the rabbit.
Uterine motility, as observed during the last 2 to 3 days, was more variable than
in the rabbit, and rather strong spontaneous activity was present in some rats
for several days before parturition. During the last 24 hr, the oxytocin sen¬

sitivity increased markedly in both species. There was a period of 2 to 3 hr of
continuously increasing uterine activity before the rat went into active labour,
during which the animal started to bear down concomitantly with strong
uterine contractions. The foetuses were usually born at intervals of 5 to 10 min,
and the expulsion of a whole litter usually took 1 to 2 hr. The average time
between the birth of the first and last foetus was 95 min in the present series,
where the average litter size was ten.

The uterine contractions during parturition do not suggest a sudden release
of a large amount of oxytocin as in the rabbit. They resemble rather those
produced by a continuous infusion ofoxytocin or, in other cases, by intermittent
injections. That oxytocin is, in fact, involved in the mechanism of parturition
in the rat is suggested by preliminary experiments in which labour was post¬
poned by infusion of ethyl alcohol, which previously was shown to inhibit
oxytocin release in the rabbit.

The rats bearing neural implants of progesterone went into labour at the
expected time (on Day 22 or 23). Parturition was, however, greatly protracted;
it lasted several hours and was associated with long periods of abdominal
straining. Uterine sensitivity to oxytocin developed as in normal rats, and many
had strong spontaneous activity, the contractions developing the same tension
as in normal rats. The number of stillborn was much higher than in normal
rats (on the average 58% of the whole litter as compared with 16% in the
control group), and of the live-born young, only a few survived. Two of the
mothers died during delivery.

Thus neural implants of progesterone do not prolong gestation but they
certainly interfere with the mechanism of parturition in rats.
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Some effects of the foetus on gestation length. M. W. H. Bishop. Faculty
of Veterinary Science, Bristol.

Prolonged pregnancy following surgical lesions of the foetal lamb
pituitary. G. C. Liggins, L. W. Holm and P. C. Kennedy. University of
Auckland, New Zea^and, and University of California, Davis.
Foetal surgery was performed in a group of twenty-four accurately dated
pregnant ewes at maturities ranging from 93 to 143 days. Pituitary lesions were
made by electrocautery with a probe placed in the pituitary fossa by an approach
through the frontal bone and the roof of the fossa. In thirteen ewes a pituitary
lesion was made in the single foetus or, in the case of twins, both foetuses (group
A). The foetal pituitary was undamaged in a further group of two animals
(group B) but in one case the hypothalamus was destroyed and in the other the
pituitary stalk was sectioned. In a group of four ewes, comprising three twin
and one triplet pregnancies, one foetus in each instance was left intact (group C).
There were five sham-operated controls (group D). Parturition failed to occur
and pregnancy was prolonged beyond 160 days until interrupted electively by
caesarean section in ten of the thirteen ewes in group A ; the pituitary lesion
exceeded 50% of the volume of the gland in each instance. Three animals
delivered spontaneously at term ; in two of these the pituitary lesion involved
less than 50%, and in the third parturition occurred 24 hr after operation at
143 days. Pregnancy continued until caesarean section was performed 3 weeks
beyond term in both animals in group B. The four ewes with multiple preg¬
nancies in group C delivered spontaneously at term as did the sham-operated
controls. In further experiments, infusion of acth into one of twins, both with
pituitary lesions and beyond term, was followed by parturition on the 6th day
of infusion; in the case of a single post-term foetus which had been subjected to
adrenalectomy as well as a pituitary lesion, acth had no effect during 9 days
infusion. These results represent the first unequivocal demonstration of an

essential role for the foetal pituitary in the timely initiation of parturition and
suggest that the hypothalamic-pituitary-adrenal axis is involved.

Pregnancy in a cold climate. S. A. Barnett and Margaret J. Little.
Zoology Department, Glasgow.
Paper to be published in full.

Antigenic dissimilarity and gestation length. D. James. Department of
Zoology, Oxford.
Delayed parturition in asynchronous implantation in the rat. A.
Psychoyos, J. J. Alloiteau and G. Acker. Collège de France, Paris.
Split parturition may occur spontaneously in several species. This phenomenon
might be considered as the consequence of an asynchronous implantation,
whether the eggs result from the same ovulation or from successive ones.

Asynchronous implantation was obtained experimentally in rats in which the
release of the ovarian oestrogen was suppressed by tranquilizers to delay im¬
plantation. Very low doses of exogenous oestrogen were then given to induce
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the nidation of some of the blastocysts in delay, while the others remained
unimplanted until oestrogen was injected again some days later. Parturition in
these animals was examined.

Pregnant rats received trifluoperazine subcutaneously 20 mg/kg on Day 3
(vaginal plug = Day 1) and then 10 mg/kg daily to Day 10. On Day 5, an

injection of 17-/?-oestradiol (0*0025 µg) in two or three points into the meso-
metrial fat near the uterine horn was given to induce implantation of some

blastocysts in this horn; the others were made to implant by a single injection
of 0*1 µ oestradiol given subcutaneously 6 days later. The development of two
sets of embryos was thus obtained.

In fourteen animals examined, the difference between the ages of the two
sets of embryos was estimated to be 6 days in eight animals, 3 to 5 days in five,
and 7 days in one animal. (The fact that, in five animals, the interval between
the two sets was shorter than the 6 days expected may well be due to insufficient
inhibition of oestrogen release by trifluoperazine). In all except one of these
animals the foetuses of the first set were retained in the uterus beyond their term
and died on about the 25th day post coitum. Parturition occurred on the 26th
to 29th day. The foetuses of the younger set were by then mostly at term

(estimated age 21 to 23 days), and were delivered alive. When the interval
between the two sets was short, there was simultaneous delivery of the dead
foetuses and the living younger ones. There were never two successive parturi¬
tions.

The limited number of experimental animals excludes any conclusions on

the time of parturition being influenced by the relative number of foetuses in
the two sets. However, in two cases the number of older foetuses was more than
three : one animal on the 24th day post coitum delivered living foetuses of the
first set and dead foetuses of the second set ; and the other animal was killed on
the 26th day post coitum, during the delivery of dead foetuses of both sets.
Repeated mammary biopsies revealed that milk flow was always concomitantly
delayed until about 2 days before parturition. This suggests that the younger
placentae are able to maintain the corpora lutea in a functional state beyond
the normal duration of pregnancy.

Similar results have been obtained when asynchronous implantation was
induced in rats in which the hypophysis had been grafted under the kidney
capsule on the 2nd day and removed on the 14th day post coitum.

Session 7
Chairman: Professor I. H. MILLS

A study of the effects of oestrogens on the secretion of human ovaries.
A. Netter. Paris.
Studies have been made on the urinary excretion of various ovarian steroids
under the action of ethinyl-oestradiol. Observations have also been carried out
on the excretion of urinary hpg under these conditions, hmg + hcg is un¬
able to restore ovulation suppressed by ethynyloestradiol. It appears that the
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inhibitory action of oestrogens on the ovaries is not mediated only through
the hypothalamo-hypophysis but also as a direct action on the ovarian target.
The anatomy of the utero-tubal junction area. I. Rocker. Newport,
Monmouthshire.
Chromosome anomalies and pregnancy wastage. M. G. Kerr. Depart¬
ment of Obstetrics and Gynaecology, Edinburgh.
The results of the chromosome analysis of over 500 spontaneously aborted
conceptuses, including a personal series of fifty-two cases, have been studied.
There is a wide variation in the reported incidence of abnormal karyotypes in
spontaneous abortion, ranging from 2% to 65%. This discrepancy is largely
dependent on the maturity of the abortuses available for study. It is likely that
the frequency of abnormal karyotypes in first trimester abortions is 30%, but
no more than 5 % in second trimester abortions. Many of the early abortions
are associated with empty gestational sacs, or sacs containing a grossly stunted
embryo, and 50% of these empty sacs prove to have an abnormal karyotype.
In late abortions, abnormal karyotypes occur either in missed abortions where
the embryo died at an early stage but was retained in the uterus for many weeks,
or in abortions which show typical malformations.

This indicates the minimum frequency of major chromosomal anomalies in
human zygotes. The vast majority of these are aborted in the first trimester,
but a minority contribute to perinatal mortality or persist in extra-uterine life
to cause permanent morbidity. Pregnancy wastage from chromosome abnor¬
malities exceeds the total perinatal mortality from all other causes.

The most common findings in abortuses with abnormal karyotypes are
autosomal trisomies, XO monosomy and triploidy. The chromosomes involved
in the autosomal trisomies are commonly the larger autosomes. While XO
monosomy is a relatively common finding in abortuses, no example of an XXY
or XXX sex chromosome constitution has yet been described. A comparison
of the frequency of these anomalies in abortions, as compared with mature
infants, shows that these conditions are virtually incompatible with normal
embryogenesis. This applies particularly to triploidy which may occur in 1 to
2% of all human zygotes, and yet is virtually unknown in mature infants. The
explanation for the non-viability of the triploid embryo is still unknown.

The mechanisms underlying these various anomalies are likely to include faults
of gametogenesis, fertilization and early embryogenesis, but the factors which
predispose to these errors are still not identified. Increasing maternal age has
been shown to be associated with the occurrence of autosomal trisomy in
spontaneous abortuses. Although parents with a balanced translocation are

known to have a high abortion rate, this is not a common cause of recurrent
abortion. A study of 100 wives and fifty husbands with various recurrent and
habitual abortion histories has failed to identify any translocation carrier. The
role of delayed mating as a cause of gamete ageing and triploidy in man is
speculative.
Fertility in married women. Mary Barton. Wimpole Street, London.
Paper to be published in full.
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Chairman: Professor P. J. HUNTINGFORD

Production of live spermatozoa by a man with Klinefelter syndrome
after stimulation with clomiphene. G. L. Foss. Clifton Down, Bristol.

A comparison of the effect of two oral contraceptives on endometrial
blood vessels. Ellen C. G. Grant. Council for the Investigation of Fertility
Control.

Observations on the effects of an intra-uterine device in the rhesus
monkey. J. H. Marston, W. A. Kelly and P. Eckstein. Department of
Anatomy, Birmingham.
Paper to be published in full.

Vaginal smears in women fitted with IUCDs and after oral contra¬
ceptives. Margaret C. N. Jackson and Rosemary Linn. Family Planning
Clinic, Exeter.
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