Parturition in the rabbit: spontaneous uterine activity during late pregnancy,
parturition and the post partum period and its relation to normal behaviour
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pagated
contractions,

I
SUMMARY
The spontaneous

activity

at the tubal ends of the uterine

of the rabbit

uterus was studied by registration
of
intra-uterine
pressure changes and by
cinematography,
and was compared
with the animal’s behaviour.
During
the latter part of pregnancy, the uterus
is quite quiet, with many uncoordinated, local contractions and changes in
intra-uterine
pressure rarely exceed 2
mm Hg. During the last day prepartum,
a new type of activity evolves in which
there are regional contractions,
propagated over one or two chambers of
the uterus and giving changes in intrauterine pressure of about 6-10 mm Hg.
The evolution of this pattern normally
corresponds
with the start of nest
building behaviour and hair plucking.
Delivery
is accomplished
by strong,
regular contraction waves, propagated
along the entire length of the uterine
horns and arising at their tubal ends.
During
the intercontraction
periods
the uterus is extremely quiet. The contraction waves cause increases in intrauterine pressure of up to 30 mm Hg.
After delivery the uterus develops a

of strong, proarising mainly
horns.

They may cross to the contralateral
horn and there be propagated
antiperistaltically.
The changes in the pattern of uterine
activity
are closely
related to the time of birth, but not to
the duration of pregnancy. The factors
influencing uterine activity (stretching
of the uterus, nervous stimuli, etc.) are
discussed.

1. INTRODUCTION
In order to study the function of the uterus,
KEHRER ( 1864)
observed
this organ in
anaesthetized
rabbits
and gave a careful
description of what he saw. Since then, uterine activity has been studied in many different ways and in recent decades there has
been increasing interest in the physiology of
the uterus and especially its endocrine regulation ; nervous regulation
of the uterus
has been largely neglected.
The normal
behaviour of mammals at parturition seems
to be quite unknown to almost all authors
writing on uterine physiology. It is there-
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fore impossible
to obtain adequate
information from the existing literature about the
relations
between
animal
behaviour
and
uterine activity, yet alone about the interplay
of endocrine, mechanical and nervous factors
in their regulation. In the present investigation we have attempted to describe the spontaneous activity of the rabbit uterus before,
during and after delivery in relation to the
animal’s normal behaviour.
The importance
of adequate knowledge
about the function of the rabbit uterus need
scarcely be stressed in an obstetrical context.
The rabbit has become the animal of choice
in experimental
studies of the physiology of
labour and many widely held views have
been extrapolated
to human obstetrics from
results obtained
in rabbits
(CSAPO 1965).
The pregnant rabbit has also been used for
the standardization
of oxytocin and related
polypeptides
(BERDE and CERLETTI 1958).
Nevertheless there is still much disagreement
in the literature concerning the changes in
uterine activity at the time of parturition.
This is largely ascribable to the large variety
of techniques used to study the uterus, many
of which have serious drawbacks,
and the
diverse conditions under which the studies
have been made. Thus previous work on the
rabbit
has been
performed
mainly
on
anaesthetized
animals (FRANKLIN and WINSTONE 1954; SCHOFIELD 1957 ; BENGTSSON
1957;
CROSS 1958;
SCHOFIELD 1963)
or
conscious
rabbits
which were restrained
(PORTER and SCHOFIELD 1966) and labour
has often been induced rather than spontaneous
(FRANKLIN and WINSTONE 1954;
BENGTSSON 1957 ; CROSS 1958 ; BERDE and
CERLETTI 1958). Sometimes, large recording
devices have been inserted into the uterus,
occasioning
removal of one or all of the
foetuses (CSAPO et al. 1963; FUCHS 1964).
Europ. J.
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In one investigation,
the conceptuses were
entirely removed and replaced by paraffin
rods (ZARROW et al. 1960). Many studies,
too numerous to mention here, have been
made on the rabbit uterus or uterine strips
in vitro.
The present study has been made in unrestrained,
conscious rabbits under normal
laboratory
conditions,
without using any
drugs or hormones.
Intra-uterine
pressure
changes have been recorded
through
as
small a device as possible: an open-ended
polyvinyl catheter with a small sponge at the
tip (BENGTSSON 1968). To ensure correct interpretation of the results thus obtained, we
performed parallel experiments in anaesthetized animals at laparotomy,
observing the
uterine motility and recording it cinematographically for subsequent comparison with
the intra-uterine
pressure records. In our
opinion, no study of uterine activity is complete if it omits direct observation
of the
uterus and of the normal behaviour of the
animal.
2. MATERIAL AND METHODS
2.1. Material
We used mainly Danish or Swedish Land
rabbits,
usually of unknown parity. The
insertion of intra-uterine
catheters and the
recordings of intra-uterine pressure were carried out at known stages of pregnancy and
the puerperium. Our conclusions are drawn
from 56 intra-uterine
pressure records from
28 rabbits ; the material is more fully presented in table I. The animals were usually
allowed to go to term, although for various
reasons we sacrificed nine rabbits earlier.
Four of the pregnancies terminated in abortion or an abnormal delivery. The behaviour
of each animal
was observed
carefully
throughout the entire experimental
period

parturition in the rabbit
TABLE I: MATERIAL
Normal pregnancies with known delivery date
Before parturition
(Table IIa)
Parturition
(Table IIb)
Post partum period (Table 11~)
Normal pregnancies : animal sacrificed
before delivery (Table III)
Pregnancies terminating in abortion or
abnormal delivery (Table IV)
Total number of records

21
2
14
12
7
56

and assessed by reference to observations on
a large number of unoperated rabbits which
had also given birth under normal laboratory
conditions. The number, birth weights and
condition
of the newborn
rabbits
were
noted. When the mothers were sacrificed,
which was usually post partum, the appearance of the uterus and of its contents was noted and the positions of the catheter tips were
determined.
2.2. Surgical Procedures
General
anaesthesia
was obtained
with
intra-venous pentobarbitone
sodium (mebumalnatrium
6 pet., ACO, Sweden),
the
abdomen was shaved and opened by a mid-

39

line suprapubic
incision, and the uterus
was examined. In animals operated before
delivery, the number of foetuses in each horn
was noted and the spontaneous motility of
the uterus was observed and sometimes filmed. Catheters were inserted into the lumen of
the uterus through small incisions in the
uterine wall. We usually inserted two catheters, both in the same horn, with their tips
at the cervical and tubal ends, respectively.
In pregnant rabbits, the catheters were situated between the endometrium and the foetal
membranes. The incisions in the uterine wall
were closed with purse-string sutures, which
also secured the catheters (fig. 1). The free
ends of the catheters were led through the
abdominal wall and under the skin to an
incision at the base of the neck (fig. 2) ; they
were there closed and secured with tape.
2.3. Registration of h&a-uterine Pressure
Intra-uterine
pressure was usually recorded
from the unrestrained,
conscious rabbit
(fig. 3). The ends of the catheters in the animal’s neck were connected to the recording
system by the broken tip of a hypodermic

Fig. 1. A sponge-tipped catheter is inserted
into the uterus of a pregnant rabbit through
a small incision in the uterine wall. The incision is closed by a purse-string
suture,
which also secures the catheter.

Fig. 2 The free ends ofthe catheters are led subcutaneously
and
run out through a wound in the
neck.
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Fig. 3 Intra-uterine pressure is recorded
from the conscious, unrestrained rabbit.

needle and a further length of catheter
(fig. 4). The catheters were of polyvinyl,
IDjOD :0.020 in./0.036 in. (Becton, Dickinson & Co. VXO20 tubing), filled with physiological saline and each with the open, intrauterine end protected by a small sponge
( BENGTSSON1968). The recording system
comprised a pressure transducer (EMT 34,
an electromanometer
Elema-Schonander),
(EMT 3 1, Elema-Schiinander), and an ink
writer (Rika-Denki). The chambers of the
transducers were filled with physiological
saline, like the catheters, and the entire
system could be flushed with saline when
necessary. We have been able to show beyond doubt that the changes in intra-uterine
pressure which we record are local and
reflect uterine motility in the immediate
vicinity of the catheter tip. The lumen of the
pregnant or post partum horn of a rabbit
uterus does not behave as a single, fluidfilled system, having uniform pressure in
accordance with Pascal’s Law ; intra:uterine
pressure varies from one part of the horn
to another and changes in pressure do not
occur synchronously throughout the horn.
Em@. J. Obstet. Gym 2 (1971)

Fig. 4. The free ends of the
catheters are connected to the
recording system by the broken
tip of a hypodermic needle and a
further length of catheter.

Thus each pressure wave recorded corresponds to a myometrial contraction over or
very near to the catheter tip, as can be seen
by comparing films of uterine motility with
simultaneously obtained records of intrauterine pressure (CARTER and NAAKTGEBOREN, 1970). Movements of the animal,
especially those which involve abdominal
musculature, may also be recorded as transient increases of pressure, but these are
readily disting~shed from the slower pressure waves due to uterine activity.

In eight animals under pentobarbitone
anaesthesia, we combined registration of
intra-uterine pressure with filming and naked
eye observation of uterine motility. Intrauterine pressure had been recorded from
three of these animals in the conscious state
on the previous day. The uterus was exteriorized and laid upon a towel soaked in
physiological saline at 38°C (fig. 5); it was
kept moist with warm saline throughout the
experiment. Catheters were inserted in the
uterus by the usual procedure and their free

parturition
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Fig. 5. Simultaneous registration of intra-uterine pressure and filming of uterine
activity in an anaesthetized pregnant rabbit. The uterus is exteriorized and lies
on a damp towel. Two catheters lead to the pressure transducers at bottom right
and the film camera is seen at top left.

ends were connected to the recording system.
Naked eye observations and the film sequences were noted on the actual intra-uterine
pressure records, to facilitate subsequent
comparison. An Arriflex 16 mm camera with
120 m cassettes was used with colour film
(Ektachrome Commercial Film, Type 7255).
In all experiments film sequences were made
both at normal film speed (24 frames/set.)
and at lower speeds (8,5 or 4 frameslsec.)
3. NORMAL BEHAVIOURAT PARTURITION
Under
normal
conditions,
spontaneous
parturition in the laboratory rabbit occurs
on the 30th to 32nd day after mating. The
mean duration of pregnancy is 31 days, but
there is quite a large variation, from 28 to
35 days, which is largely ascribable to differences in litter size. It is well established

(WISHART and HAMMOND 1933) that large
litters are born earlier than the 31st day and
small litters after a longer pregnancy; most
litters of one or two young are born after
the 33rd day.
At the end of pregnancy there is marked
hair loosening (SAWIN et al. 1960)) which is
controlled by endocrine factors (ZARROW et
al. 1961). In the wild, many does dig a new
nest cavity within 24 hours of delivery
(MEYERS 1958). Domestic rabbits do the
same if given the opportunity
(DEUTSCH
1957)) but this is impossible under normal
laboratory conditions. A female rabbit in a
cage will none the less exhibit digging behaviour and scratch at the bottom of the cage
for many hours. If the animal is placed in
a cage with straw or hay, it will make a nest
by heaping straw in one corner (fig. 6), after
Europ. J.
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Fig. 6. Nesting

bebaviour:

Van zon- Van Wagtendonk

the rabbit heapc

Fig. 7. The rabbit plucks hair out of her coat: this plucking behaviour is characteristic of the rabbit.
El&@. J. Ob stet. Gynec. 2 (1971)
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Fig. 8. During hair plucking the animal holds a straw in her mouth. Observe the
loose hair in her coat.

Fig. 9. During

the expulsion

phase the doe sits in a bent position.

Europ.3.
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which the doe will scratch a hole and put her

sions in relation to the size of the full-term

head under the nesting material, sometimes

foetus. If the rabbit

throwing it over her back. Preparation of a

presence of an unknown observer or changes

straw nest usually takes 2-7 hours. As soon

in its environment,

as it is ready,

ed for a long time. Such a suppression of la-

the doe leaves the nest and

is anxious due to the

parturition can be delay-

starts to pluck loosened hair from her coat;

bour activity is a phenomenom

almost every doe holds a couple of straws in

from several species of mammals

her mouth whilst doing this (figs. 7 and 8).

GEBOREN and

The

after delivery the mother

plucked

hair is carried into the

and the procedure

repeated

nest

several times ;

SLIJPER 1970).

well-known
(NAAKT-

Immediately

covers the young

with hair and straw and leaves the nest. A

the amount of hair plucked varies with the

fuller

individual

lasts

anatomical

after

been given elsewhere (NAAKTGEBOREN 1963,

longer

doe. Hair plucking

than

plucking,

l-2

hours.

seldom

Immediately

the doe collects lost hair from the

floor of the cage and carries it into the nest,

description

of the behavioural

and

aspects of rabbit parturition has

1970).
It was necessary to remove

the animals

where she starts to give birth to the young.

from

Generally there is no marked pause between

intra-uterine pressure: they were placed in a

the end of plucking and the beginning of the

roomy basket filled with straw and were not

expulsion phase of parturition.

restrained in any way. Most animals rapidly

During parturition

the doe sits in a bent

their own

cages in order

to record

became accustomed to this new environment

position (fig. 9)) so that she can lick the genital

during

region and the first part of the young

recordings were made on several subsequent

appear -

to

in about 60 pet. of cases, the head.

days,

the course
but

some

of recording

nervous

animals

or when
showed

Expulsion of each of the young occurs very

disturbances of the normal behaviour pattern

quickly and usually only one or two abdom-

Abnormal

inal straining movements

ken into account when assessing intra-uterine

Generally

the young

membranes.

can be observed.

are born in ruptured

The placenta

at the same

behaviour

has therefore been ta-

pressure records.

may be expelled

time as the young,

or follow

4. SPONTANEOUSUTERINE ACTIVITY IN CON-

soon afterwards. Almost always the umbilical

SdOUS RABBITS DURING LATE PREGNANCY,

cord

PARTURMION AND THE POST PARTUM PERIOD

breaks

inside

the

birth

canal.

rupture occurs at a preformed

The

spot in the

4.1. Normal pregnancies

cord and the umbilical sphincter muscle plays

Every

an important

exhibits

role in this procedure

(TA-

of

record

intra-uterine

a characteristic

pattern,

pressure
which

is

VERNE, unpublished observations). The moth-

readily described by reference to a few simple

er washes the newborn rabbit and eats the

variables : the frequency,

placenta.

and arrangement

Normal
dom

expulsion of the whole litter sel-

takes longer

extremely
rabbit

than

ten minutes.

rapid delivery is peculiar

and

is possible

because

birth canal has extraordinarily
Europ.

3.
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the

This
to the
bony

large dimen-

amplitude,

form

of the pressure waves and

the nature of the intercontraction

periods.

The resting pressure in the uterus may also
be of interest,

but

confidently

the conscious

in

cannot

be determined
rabbit,

since

the exact position of the catheter tip within

parturition in the rabbit

the abdomen
with alteration

is unknown,

and may change

of body posture,

so that no
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larger peaks also appear, amplitude usually
4-10 mm Hg, gradually
becoming
more

accurate
correction
can be made for the
hydrostatic pressure in the recording system.
We have carefully scrutinized the records
and described the typical activity patterns
found, disregarding
artefacts due to movements of the animal and intra-abdominal
pressure changes. The criteria used to distin-

frequent

(fig.

11).

A new pattern

emerges

guish between pressure waves due to contraction of myometrial musculature and pressure
changes due to, for example, contraction of
abdominal
musculature
are described and
validated in a separate article (CARTER and
NAAKTGEBOREN, 1970).
The activity of the pregnant uterus is, of
course, directed primarily towards accomplishing delivery of the young, and there is a
progressive evolution of activity up to the
time of partus and beyond. However, this
evolution accelerates
rapidly before parturition and, since the date of delivery varies
considerably,
there is no clear relation between the pattern of uterine activity and the
day of pregnancy
(post coitum). We have
therefore tabulated the results according to
the time before or after delivery at which
the intra-uterine
pressure records were made
(table II). A number of records cannot be
presented in this way because the animals
were sacrificed before delivery. The results
of these experiments,
which include those
where records of intra-uterine
pressure were
made simultaneously
with cinematography
of the exposed uterus, are shown separately
(table III).
During the latter part of pregnancy, until
about 24 hours before parturition, the uterus
is very quiet (fig. 10). There is a constant
pattern of regular changes in intra-uterine
pressure, amplitude 1-4 mm Hg, frequency
3-7 per min. Towards the end of this period,

start of normal nest building behaviour, but
this is not always so : it may appear somewhat
earlier (e.g. Record No. 65, see table IIA).
As the time of delivery approaches,
the
groups of peaks fuse to form single contractions of increasing amplitude, up to 20 mm
Hg, and of rather regular frequency,
cit.
one per min. (fig. 17c, upper trace). At
delivery, the uterine contractions
are very
regular, up to 30 mm Hg in amplitude, 15-20
sec. in duration, with a frequency of ca.
one per min., and separated by very quiet intercontraction
periods (fig. 13). The actual
expulsion of the young is accomplished
by
a combination
of uterine activity, vaginal
activity and abdominal straining. Changes in
intra-abdominal
pressure due to reflex straining are also reflected as changes in intrauterine pressure (figs. 13f and 13h) ; they are
of very short duration compared to the actual
labour contractions.
Immediately
after expulsion of the last
foetus, the uterus is very inactive, especially at
the tubal end, which may be quiescent for up
to a quarter of an hour. Later it develops a

during the last 12 hours of pregnancy,
in
which large contractions predominate,
separated by rather quiet intercontraction
periods (fig. 12) ; these contractions often occur
in groups (fig. 17b, upper trace). The emergence of this pattern often coincides with the

pattern of rhythmic contractions,
amplitude
up to 30 mm Hg, frequency ca. one per min.,
with very quiet intercontraction
periods
(figs. 13i to 131). Contractions of large amplitude continue during the first week post parturn (fig. 14), but the pattern is less rhythmic
and contractions
tend to appear in groups
(fig. 14a).
Euroj~ J. Obstet. Gynec. 2 (1971)
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33rd

33rd

30th

28th
31st
32nd
30th

31st

3k.t

21

15

21

1

18

21

21

99

89

104

67

102

106

I07

_.

32nd

31st

1

64

-

33rd

29th

18

98

-

31st

26th

26

118

I-

33rd

25th

26

114

-

34th

Day Post
coitum

-

34th

32nd

31st

31st

.&brDay post
coitum

Recording

l?xgt. .wo.

.NO.

Record

ca. 2 days
30 h

ca. 2 days
34 h

ca. 2 days
35 h

ca. 2 days
36 h

ca. 2 days
51 h

ca. 3 days

ca. 3 days

<2

mm Hg, often < 1 mm Hg.

mm Hg. Very regular.

ca 2-4

Pregnant Horn. Active. Regular pattern. Amplitude 2-4 mm
Hg. Frequency ca. 7/min. Occasional groups of bigger contractions, up to 8-10 mm Hg, without any clear change in
frequency.
J%n Pregnant Horn. Possibly an increase in activity since recording 106. Difficult to assess due to failure of recording
system.

Frequency 4-6/min with amplitude
2-4 mm Hg, Occasional contractions up to 10 mm Hg.
.Non pregnant Han?. Very quiet, but with occasional contractions.

Pregnant Horn. Active.

Irregular activity. Rather many contractions, 8-15 mm Hg,
as well as a lot of smaller contractions. The larger contractions
often occur in groups.

Quiet. Amplitude <l-Z

Pregnant Horn. Little activity. Irregular contractions,
mm Hg. Non pregnant Horn. Very quiet.

Quiet. Regular, small contractions, frequency 4-6/min,
amplitude 2 mm Hg. More activity at cervical end.

Pregnant Horn. Quiet. Regular. Amplitude from 2 mm Hg,
some contractions bigger, up to 6 mm Hg. Non Pregnant Horn.
Quiet.

Very quiet. Amplitude
Regular pattern.

Very quiet, Amplitude < 1 mm Hg. From time to time a single
contraction of max. 2-4 mm Hg.

ca. 3 days
ca. 3 days

Quiet. Amplitude seldom > 2 mm Hg. Frequency ca. S/min.
Pattern regular.

Very quiet. Amplitude ca I mm Hg.

Intra-uterine pressurepattern

ca. 5 days

ca. 6 days

delivery

Time before

TABLE II. NORMAL PREGNANCIES WTH KNOWN DELIVERY DATE
A.BEFORE PARTURITION

30th

29th

15

25

6

6

15

2

21

18

91

112

72

74

93

66

109

108
31st32nd

32nd

30th

30th

29th

30th

30th

22

100

30th

3

65

32nd

33rd

31s.t

31st

30th

30th

31st

31st

31st

31st

nest
hair
soon
own

2-1 h
with plucked
(delivery very
after return to
cage)

10-5 h
nest with plucked
hair has been made
10-4 h before start
of recording.

12 h

12 h

12 h
restless behaviour,
panting

14 h
building of straw
nest started

15-16 h
no nest building
activity

19 h

ca. 20 h
no nest building
activity

ca. 1 day
24 h

groups

of larger

I/min. Amplitude

4-8 mm Hg.

2-4/min. Amplitude
2-6
between the contractions.

mm

Hg.

Irregular
pattern.
At start,
occasional
large contractions,
amplitude
IO-12 mm Hg. Later increase of amplitude to max.
35 mm Hg and increase of frequency. Throughout
the record
(4h) there are also smaller fluctuations
in pressure of ca.
2-4 mm Hg.

of record as records 104, 106, 107 from
same rabbit. During record there is a change of pattern, with
large, regular contractions
between which the uterus is quiet.
Frequency
ca. l/min. Amplitude
lo-20 mm Hg. During this
recording, which lasted 4 h., the amplitude ofthe contractions
increased and decreased several times.
Non pregnant Horn. Shows striking resemblance
to pregnant
horn, which it had not done before.

Pregnant Horn. Start

Contractions
in groups which last ca. 3 min., pauses also ca. 4.
min. During the pauses there is very little activity. Amplitude
4-6 mm Hg. Both tubal and cervical ends active.

Quiet. Contractions
singly and in groups: at tubal end 2-6
mm Hg, at cervical end 6-18 mm Hg. Four groups of contractions
in 20 min. Intercontraction
periods vary from l+
min. to 5 mm. During these periods there is very little activity.

Frequency

Some

sometimes
completely
inactive.
Only 10 or I1
in 1 h. Amplitude
2-6 mm Hg. Duration
of
15-20 sec. Usually the rabbit sat up during a

Very quiet. Frequency
Very little or no activity

Very quiet,
contractions
contractions
contraction.

Irregular.
Amplitude
ca. 2 mm Hg.
contractions
up to 6 mm Hg.

ca. 4 mm Hg.
are fewer and of

< lmm Hg. However, during
occurred with amplitudes of

Active.
Frequency
4-5(6)/min.
Amplitude
Irregular.
At the cervical end, contractions
smaller amplitude,
ca. 2 mm Hg.

Usually very quiet. Amplitude
40 min., 5 larger contractions
8-25 mm Hg.

.P.

3”’
5
s
g

lh

31st
33rd

1st
1st

3

21

69

110

6-11 h

O-4 h

29th

1st

Time after
delivery

17

95
Part II

Record No.

Delivery
Day post
coitum

c. POSTPARTUM

Anaesthesia:
Film.
Nest with plucked
hair. Labour started
during administration
of anaesthestic.

Recording
Day post
partum

30th

30th

23

103

3 young born before
start of recording.
No nest.

Remarks

Expt. .No.

29th

29th

17

95
Part I

Delivery
Day post
coitum

Recording
Day post
coitum

Exbt. .No.

Very regular pattern. Large contractions,
about 9 in 12 min.
Amplitude
up to 20 mm Hg. Intercontraction
periods absolutely quiet.

At start, irregular pattern with groups of contractions
every
two min. Amplitude 2-4 mm Hg. Very little activity between
the groups of contractions.
After some time the pattern
becomes much more regular with 18 large, single contractions
in 15 min. Amplitude increasing
from 12 to 30 mm Hg and
greater
at cervical end than at tubal end. The impression
given is that the groups of peaks are a prelabour pattern and
that they later fuse to form the single larger contractions
of
labour. Birth of three young during registration:
straining
reflex clearly seen.
Immediately
after delivery, uterus very quiet.

In&a-uterine pressure pattern

active.

Technically

a very bad recording.
Post parturn Horn. Quiet with some groups of contractions
2025 mm Hg in amplitude.
Non pregnant Horn. Regular pattern. frequency
about l,/min.

Very

Immediately
after partus, the tubal end is very quiet although
the cervical end shows some activity.
Cervical end: 27 contractions
in 20 min., amplitude
20 mm Hg, occasionally
up
to 30 mm Hg. Tubal end: first group of contractions
appears
14 min. after delivery,
amplitude
increases and decreases,
max. 30 mm Hg.

Intra-uterine pressure pattern

PERIOD

B. PARTURITION

II.NORMALPREGNANCIESWITHKNOWNDELNERYDATE

Record No.

TABLE

4 days PP
5 days PP

30th
29th
30th
30th
33rd
30th
30th
31st

1st
1st
2nd
3rd
3rd
4th
5th
7th

5

17

5

5

21

5

5

22

70

96

73

77

111

ai

a3

113

Frequency

l/min. Amplitude

7 days PP

irregular.

Inter-

Amplitude

lo-15

6- 12 mm Hg.

Hg.

Tubal catheter: Very regular pattern. Frequency
about l/min.
Amplitude
about 15 mm Hg, occasionally
up to 20 mm Hg.
G’ervical catheter (Tip just in cervix, during contraction
sponge
comes into vagina). Nothing recorded.

15 mm Hg. Technical

irregular.
Max. amplitude

Too bad to be interpreted.

Contractions
quality bad.

Postpartum Horn. (Only) Pattern
mm Hg, sometimes 20 mm Hg.

in 20 min. Amplitude

3 days pp

15 contractions

Irregular.

3 days PP

mm

More or less regular pattern with contractions
every 1 to 14
min. Amplitude ca. 10 mm Hg with max. 18 mm Hg.

30-45

ca. 2 days pp

in groups. Amplitude
periods quiet.

Only a few, large cant ractions. Usually g- 10 mm Hg, occasionally 30 mm Hg. Pattern irregular.
38 contractions
in one h.

pattern.

poor.

Contractions
contraction

h

Very active and regular
20-30 mm Hg.

technically

22 h
ca. 1 day pp

lo-22

7-17 h
Anaesthesia:
Film

30th

1st

11

a4

Record

Active.

7-17 h

30th

1st

6

Very quiet at start. Contractions
from time to time. Later,
when the observers leave the room, large contractions
develop, 30-80 mm Hg. After return of the observers, activity
decreases again.

5-15 h

76

31st

15

94

1st

Amplitude generally 10 mm Hg, occasionally up to 30 mm Hg.
Clear and definite difference between the two horns.

a

8

k

h
S
5

29th
29th
29th

30th

0

4

16

19

20

28

20

63

68

92

97

101

116

105

mm Hg.

‘) One foetus s!ipped through the dilated cervix at operation. Record was therefore
*) During recording and filming, one young slipped through the cervix.

made immediately

contractions

afterwards.

recorded.

Very quiet. No spontaneous

Anaesthesia
Film

31st

ca. 5/min.

Active. Regular contractions,
8 in 6 min. Amplitude
4-8 mm Hg, usually
ca. 6 mm Hg. Very little activity between contractions.
Less activity at
cervical end than at tubal end.

quiet and inactive.

<2

mm Hg. Frequency

Anaesthesia
Film

Extremely

All contractions

Quiet.

Anaesthesia
Film

“)

Small pressure waves <2

Quiet.

a little

ca. 2 mm

4-6 mm Hg.

Anaesthesia
Film

contractions

mm Hg, occasionally

Regular

Quiet.

Anaesthesia

<2

mm Hg.

<2

Amplitude

Quiet.

Anaesthesia

mm Hg, occasionally

usually < 1 mm Hg. Very regular.

<2

Very quiet. Amplitude

small contractions

Anaesthesia
Film

Very quiet.
larger.

< 1 mm Hg.

1 per 2 min. Amplitude

in pressure

30th

30th

28th

12

87

‘)

27th

10

82

Regular,

Very quiet. Few contractions.

26th

27

Frequency

Very quiet. Only very small fluctuations

26th

12

Hg.

Very quiet. Pressure waves < 1 mm Hg.

25th

Intra-uterine gressure pattern

27

Remarks

Recording
Day post
coitum

Exfit. No.

Record No.

TABLE 111. NORMAL PREGNANCIES:ANIMALS SACRIFICEDBEFOREDELIVERY
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in the rabbit

Fig. lo*. During the latter part of pregnancy the uterus is very inactive as shown in these representative intrauterine pressure records from three rabbits. (a) : Record 114, 25th day post coitum, 6 days pre-partum, tubal
(upper trace) and cervical (lower trace) ends of the same uterine horn. (b) : Record 64, 31st day post coitum,
3 days pre-partum, tubal (lower trace) and cervical (upper trace) ends of the same horn. (c): Record 89,
28th day post coitum, 3 days pre-partum, tubal (upper trace) and cervical (lower trace) ends of the same horn.
.

c

“._“I

.--

-.-. ---.-..I.

___-.-_ .”
I.,,

____.._1”..4.1

“.f__“.~l

,I,,‘;,_.-,

“.

,..I

:

_,.

Fig. 11. The appearance of somewhat larger contractions presages a new pattern of activity, Record 100, 30th
day post coitum, ca. 20 h pre-partum, tubal (upper trace) and cervical (lower trace) ends of the same horn.

The activity of the uterus cannot be predieted from the day of pregnancy
alone.
Thus the three representative curves of fig. 10
are closely similar, although recorded on the
25th, 31st and 28th days of the respective
As already remarked,
uterine
pregnancies.

activity must be considered in relation to the
known time of delivery, not the date of
mating. The curves in fig. 10 were all obtained three or more days before delivery,
and they may readily
be distingmshed
from records obtained
during the last 24

* Editorial

note: The solid vertical lines indicating the pressure scales have inadvertently been cut during
preparation of some of the blocks. In figs. lOa, lob, lOc, 11, 13a, 15a, 17a & 17b, ten squares correspond to
20 mm Hg. In figs. 13j, 13k, 17d & 17e, ten squares correspond to 50 mm Hg.
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Fig. 12. During the last half-day before delivery, the intra-uterine pressure pattern typically consists of groups
of peaks separated by quiet intercontraction
intervals. Record 72,29th day post coitum, 14 h pre-partum,
tubal
(upper trace) and cervical (lower trace) ends of the same uterine horn. This animal had started to build a straw
nest.

hours of pregnancy
(figs. 11 and 12). It
is particularly
instructive
to compare figs.
lob, 11 and 12 (essential data in table V).
Here it can be seen that, owing to differences in the date of delivery, evolution of
uterine activity may be more advanced in one
animal on the 29th day than in antother on
the 30th day and a third on the 31st day.
Variations
in the date of partus may be
explained in terms of the well known influence of litter size, i.e. uterine volume, upon
the length of gestation (WISHART and HAMMOND 1933; NAAKTGEBOREN
and SLIJPER
1970).
Thus,
in the above experiments,
litters of 13, 10 and 2 foetuses were born on
the 30th, 31st and 34th days of their respective pregnancies.
As previously mentioned
(3 3), environmental factors may modify the course of
parturition.
One rabbit,
which had been
nervous
during
two previous
recording
periods, was found to have prepared a nest
with plucked hair on the 31st day of pregnancy at 23.30 h. She was taken immediately
to the recording
room, and in&a-uterine
pressure was registered from 23.40 h until
03.40 h. The animal appeared very anxious
Euro& J.

Obstet. Gynec. 2 (1971)

and her behaviour was not typical of that
seen in other rabbits during intra-uterine
pressure registration or prior to delivery. We
returned the rabbit to her own cage at 04.00
h, and she had already resumed work on the
nest at 04.20 h. At about 05.00 h, the animal
technician found a nest with healthy, living
young. It is highly probable that this delivery was suppressed in response to exogenous factors. A notable feature of the intrauterine pressure record is the irregularity of
the uterine activity (fig. 15), which suggests
some imbalance
in the factors normally
controlling parturition.
An apparent
influence
of environment
upon uterine activity was also seen in a puerperal rabbit, in which intra-uterine
presi
sure registration was commenced within 15
hours after partus (fig. 16). The uterus
was very quiet until the observers left the
room, when a very regular pattern of large
contractions developed, amplitude 30-80 mm
Hg. When the observers returned, uterine
activity ceased within three min. and only
four contractions
were registered
during
the subsequent
half an hour, amplitude
lo-40 mm Hg.

parturition
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fig. 13 a, b, c.
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fig. 13 f, g, h.
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parturition in the rabbit

Fig. 13. Continuous tracings of uterine activity during and immediately after delivery.
Record 95, 29th day
post coitum, tubal (upper trace) and cervical (lower trace) ends of the same uterine horn. Note change of
are gradually superseded by single, larger contractions.
pressure scale at (f) (a)-(c):
G rou p s o f contractions
(c)-(e) : Contractions
increase in amplitude. (f)-(h) : Delivery of three young; abdominal straining is registered
during the birth of each young - three times for the first, twice for the second and six times for the third,
which was still-born. (i)-(m) : Immediately post partum the uterus is inactive, but a pattern of rhythmic contractions later appears, first at the cervical end and then at the tubal end.

Unilateral
pregnancy is sometimes found
in the rabbit and offers an excellent opportunity for the physi,$ogist to study the local
and mechanical influences of the conceptuses
on uterine activity.
The myometrium
of
both horns is subject to similar external
factors, such as the level of circulating
hormones, but the nonpregnant
horn has a
smaller volume, is less stretched and, perhaps of endocrine importance,
lacks placentas. In one rabbit with an unilateral pregnancy we were able to compare the uterine
activity in the pregnant and nonpregnant
horns by placing one intra-uterine
catheter
in each. At operation on the 29th day, we
observed that the nonpregnant
horn gave a
large response to mechanical
stimulation,
whilst the pregnant horn, containing
only
one foetus, did not. Excerpts from some of
the intra-uterine
pressure records of this
animal are given in fig. 17 ; in each of these
the upper trace shows the intra-uterine
pressure changes in the pregnant or post partum

horn, whilst the lower trace shows those in
of the
the opposite horn. The evolution
uterine activity pattern in the pregnant horn
until delivery on the 33rd day agrees with
that already
described
for other
pregnancies. Thirty-four
hours before delivery
and earlier the pregnant horn was more active
than the nonpregnant one (fig. 17a; Records
No. 99, 104 and 106, see table IIA) . Closer
to delivery (5-l 0 hours), there was a greater
resemblance
between the intra-uterine
pressure records of the two horns, but the amplitude and frequency
of contractions
were
still greater in the pregnant horn (figs. 17b
and 17~). The placenta
is supposed to
impose a local block on the myometrium
through its output of progesterone
(CSAPO
1956, 1965). It is therefore remarkable
that
it was the pregnant horn which showed the
greatest activity during the latter part of
gestation.
This seems most likely to be
due to the greater volume of the pregnant
horn and the greater stretching of its myoEuro@. 3. Ohstet. Gym. 2 (1971)

Carter, Naaktgeboren, Van <on- Van Wagtendonk
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Fig. 14. The post partum uterus may contract rhythmically,
or contractions may appear in groups, separated
by long periods of complete inactivity. (a) : Record 96, 22 h post partum, tubal (upper trace) and cervical
(lower trace) ends of the same uterine horn. (b) : Record 113, 7 days post partum, the tip of one catheter in the
uterine horn (upper trace) and that of the other in the cervix/vagina
(lower trace).

metrium (cf. CSAPO et al. 1963). Post partum
(6-l 1 hours; figs. 17d and 17e), the horn
which had been delivered of its foetus was
rather quiet, with only some groups of large
contractions
(Fig. 17d), whilst the opposite
horn now exhibited a rather regular pattern
of large contractions

(fig. 17e).

4.2. Pregnancies terminating in abortion or abnormal parturition
We made some records of intra-uterine
pressure in four rabbits whose pregnancy and
parturition
did not follow a normal course
(table IV). Uterine activity before and after
Euro). J. Obstef. Gym.

2 (1971)

abortion
on the 22nd or 23rd day post
coitum (Expts. No. 13 and 9) resembled
uterine activity
before and after normal
parturition.
The intra-uterine
pressure record from an animal in prolonged labour
(Expt. No. 8) exhibited an irregular pattern
of activity, resembling that seen in normal
but suppressed labour (Cf. Record No. 108,
table II, and Record No. 75, table IV). One
rabbit (Expt. No. 7), had an intra-uterine
pressure pattern on the day before delivery
which was similar to that seen in normal
pregnancies
(fig. 18a).
Parturition
was,
however, very protracted, and a 14 hour long

parturition in the rabbit
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Fig. 15. Suppression
of labour (see text). Record
108, 32nd day post coitum, ca. I h before delivery,
record is from the tubal end of the horn. Note the irregularity
of the intra-uterine
pressure pattern.
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Fig. 16. (a-f). Continuous tracing showing apparent influence of environment upon the activity of a puerperal
uterus (see text). Record 94,5-15 h post partum, tubal (upper trace) and cervical (lower trace) ends of the same
uterine horn. A: observers stand up. B: observers leave room. C: observers return.
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In another rabbit, on the 30th
day, the intra-uterine
pressure pattern was
similar to that usually observed within 24
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Obstet. Gynec. 2 (1971)

hours of parturition,
ca. 6 mm Hg (Record

with peaks of amplitude
No. 116, see table
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contractions
of the uterus, each propagated
over one or two of the foetal chambers.
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Fig. 17. A unilateral
pregnancy
(see text). Intrauterine
pressure records from pregnant/delivered
horn (upper
trace) and nonpregnant
horn (lower trace). (a): Record
106, 31st day post coitum, 34 h pre-partum.
(b) &
(c) : Record 109, 32nd day post coitum, 10-5 h pre-partum,
rabbit had built nest with plucked hair. (d) & (e) :
Record
110, 6-11 h post partum.

These waves may arise at any point in the
horn; most are initiated at the tubal end and
propagated
caudally,
but anti-peristaltic
waves are also seen.
During labour, on the other hand, uterine
contractions
are initiated only at the tubal
end of each horn and are propagated along the
entire length of the horn. The uterus is entirely
quiet in the intercontraction
periods. Whilst
one horn is contracting,
the other is usually
quiet, but contractions
do not occur alternately in the two horns. Foetuses which have
not yet been expelled remain in their original
positions; when one or more of the young
have been delivered, an empty portion of the
horn remains between the cervix and the
undelivered
foetuses. As the contraction
wave reaches the last foetus, the shortening
of the uterine muscle draws the wall of this
empty portion over the foetus, like a glove.
Subsequently,
a contraction ring behind the
foetus moves it towards the cervix, at the
same time closing the lumen behind. When
the foetus has passed the cervix, it is moved
into the pelvic inlet by strong vaginal contractions, which are independent of the uterine contractions.
Even in the anaesthetized
animal, the straining reflex causes the abdominal musculature to contract strongly as

soon as the foetus enters the pelvic canal.
During the first post partum day, the
uterine activity closely resembles that during
labour. There are strong, regular contraction
waves with entirely quiet intercontraction
periods. The two horns behave independently
and may have different contraction frequencies. Nearly all contraction
waves arise at
the tubal end, rarely in the middle of the
horn. Most of them pass caudally, although
those arising in mid-horn may be propagated
in both directions. We have never observed a
contraction
wave which started near the
cervix. A contraction
wave arising in one
horn may, however, cross to the contralateral
horn and there be propagated
from the
cervix towards the tubal end. The vagina
contracts independently
of the uterus and,
although there is much activity in its proximal part, this never induces anti-peristaltic
contractions
in the uterine horns. Thus although contraction waves can be propagated
from one horn to the other across the cervical
region of smooth muscle, the contractions of
the adjacent vaginal smooth muscle have no
effect on uterine activity. These observations
have interesting implications
for functional
morphology
(NAAKTGEBOREN and SITSEN,
1970). The films referred to here have been
Europ.3. Obstet. Gynec. 2 (1971)
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71

78

75
prolonged
delivery
29th day

abnormal
delivery
29th day

abnormal
delivery
29th day

aborted
23rd day

between delivery
of foetuses 3 and 4

between delivery
of foetuses 5 and 6

15 h before
delivery

Remarks

DELIVERY

.__ _-_--

_--- ---------.

-between the
4-6 mm Hg.

seldom greater

than

mm Hg,

Hg.

Pattern irregular.
Pressure waves with several peaks. Amplitude and frequency of contractions
decreases during one hour
of recording. Largest contractions
with amplitude ca. 10 mm

lo-50

2 mm Hg. Frequency

not

Hg. Quite

in 20 min. Amplitudes
quality of the record.

118 large contractions
in 100 min. Amplitude
mainly 20-30 mm Hg. Pattern very regular.

Quiet. Amplitude
5-8/ min.

Regular
pattern.
9 contractions
calculated
due to poor technical

Tubal catheter. Large contractions
up to 45 mm
regular.
Cewical cat/tiler. Very little activity.

Tubal catheter: 12 contractions
in 35 min. Amplitude 40-45 mm
Hg, once over 60 mm Hg. Between
contractions
there is
hardly any activity. Intercontraction
intervals 3-5 min.
Cervical cathekr. Only small pressure changes recorded.
(At
post mortem examination
the sponge lay in the cervix).

15 contractions
in 20 min. Very little activity
contractions.
Amplitude
4-12 mm Hg, mainly

__________-_-.

In&a-uterine pressure pattern

ABORTION OR ABNORMAL

fipt. No. 13
Intrauterine
haemorrhage
was observed at oprration
for catheter
insertion on 21st day, possibly caused by manipulation
of the uterus.
Later abortion occurred, probably between 22nd & 23rd days, i.e. between Records No. 86 and 88.
EXpt. No. 9.
At operation on 23rd day, dead foe:tuses were found in the uterus and abortion began before the animal regained consciousness.
E%pt. No. 7.
Abnormal and prolonged parturition
on 29th day. All young were dead. On the following day the animal died. At autopsy, the uterine wall
of the operated horn was miscoloured and this horn contained one macerated fbetus and two placentae .The non-operated horn had a normal
post partum appearance. The macroscopic appearance of other organs was normal.
Exp&. NO. 8.
Prolonged labour (which further may have been suppressed voluntarily
during the recording).
3t young delivered before recording and
immediately after parturition, we found
4t and 2* young after recording, 4 h after birth of the 3rd young. At post mortem examination,

29th post
coitum

post
coitum

29th

28th
post
coilum

2nd day
(ca. 27 h)
post abortum

2nd-3rd
post
abortum

13

90

aborted
22nd-23rd

aborted
22nd-23rd

88

lst-2nd
post abortum

13

86

13

_-___-----------

Delivery
Day post coitum

abort cd
22nd-23rd

Day

Recording
22nd
post coitum

Record No.
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Fig. 18. Pregnancy terminating in abnormal delivery. Expt. No. 7 (see text and foot notes to Table IV). (a) :
Rekord 71, 28th day post coitum, 15 h before delivery, tubal (upper trace) and cervical (lower trace) ends of
the same uterine horn.(b) : Record 78,29th day post coitum, between deliveries of foetuses 5 and 6; for technical
reasons it was possible to record only from the tubal end of the horn. Observe that the scales for both time and
pressure differ between tracings (a) and (b).

TABLEV. ESSENTIAL
DATAFORCOMPARISON
OFFIGURES We
10 (b), 11 AND 12
Record No./Fig. No.
Days after mating
Time before delivery
Day of delivery
(after matingj
Litter size

published
clopaedia

72112
29
14h
30
13

100/l 1
30
ca. 20 h
31
10

64/10 (b)
31
3 days
34
2

and described in detail in EncyCinematographica
(NAAKTGEBO-

REN and CARTER, 1970).

6. CERVICAL DILATATION
Adequate

dilatation

prerequisite

of the two cervix+

is a

for rapid delivery of the young.

have made some observations
which
suggest that this is usually completed well
before the commencement
of labour. During
the operation for insertion of in&a-uterine
catheters, we sometimes saw the expulsion

of one or more foetuses. This was not accomplished by uterine contraction ; indeed
the uterus was usually quite quiet at the
time of operation. The foetus appeared to
slip through the cervix and was then delivered
by vigorous contractions
of the vagina. If
the operation
was completed,
pregnancy
continued
normally,
and the remaining
foetuses were delivered at the expected time.
Passage of a foetus through the open cervix
at laparotomy
was not seen at any of the
Europ. J.

Obstet. Gynec. 2 (1971)

nine operations performed on the 27th day
post coitum,
or earlier,
but occurred
at
eight of-sixteen operations done on the 28th
to 30th days of pregnancy (50 pet.). In six of
these eight animals,
foetal loss occurred
either from both horns or from the horn
with most foetuses; the importance of uterine
volume, i.e. the number of foetuses in the
horn, is demonstrated in table VI.
It may be concluded that the cervix is
usually sufficiently
dilated after the 28th
day to enable passage of a foetus. This may
easily occur if the uterus is interferred with,
especially if there is a large litter distending
the uterus and giving a high tension to the

TAIILE VI. PASSAGEOF POETUSESTHROUGN THE OPEN
CERVIX AT LAPAROTOMY, RELATED TO TKE NUMBEROF
FOETUSESIN THE HORN

0
1
3

2
4
43

0
0

0”

4

7

2

2:.5

;

4

Zbf
2

50.0

;:

1
1

I1

100.0

Mean number of foetuses per uterine horn (excluding
the nonpregnant horns) :
Horns from which foetus expelled
5.6
Horns from which no foetus expehed
3.2
Difference between means (Student’s t-test)p ~0.01
a) The Table includes only animals operated on the
28th day post c&turn or later; foetuses were never
expelled at operations performed earlier in pretgnancy,
irrespective of litter size. One animal is omitted from
the Table because our data were incomplete.
b) ‘I’wo foetuses were expelled from one of these
horns,

uterine wall. Structural
changes have been
shown to occur in the cervical region from the
28th day and onwards (NAAKTGEBOREN
and
SITSEN. 1970). Dilatation
of the cervix several
days before labour has been reported previously for the bitch (BAIER and R&SE 1962),
cow (HINDSON
and TURNER 1966) and woman ~PARIKH and NLEHTA 1961).

pregnancy, parturition and the post
partum period of the rabbit, there is a welldefined sequence of changes in the pattern of
inn-a-uterine
pressure.
Direct
observation
and cinematographic
studies of the uterus
confirm that these changes closely reflect
alterations in the activity of the uterine musculature.
Furthermore,
in most cases, the
sequence
can be related to the animal’s
behaviour.
During the latter part of pregnancy, the
uterus is rather quiet; there are many uncoordinated, local contractions, and recorded
changes
in intra-uterine
pressure
rarely
exceed 2 mm Hg. During the last day before
partus, a new type of activity evolves, with
regional contractions
propagated
over one
or two foetal chambers and giving recorded
changes in intra-uterine
pressure of about
6-10 mm Hg. The emergence of this pattern
often, but not always, coincides with the start
ofnest building behaviour and hair plucking.
Delivery is accomplished by strong, regular
contraction
waves, propagated
along the
entire length of the uterine horns and arising
at their tubal ends; the uterus is very quiet
in the intercontraction
periods. These contraction waves are registered as increases in
intra-uterine
pressure of up to 30 mm Hg.
Delivery is achieved rapidly, with the mother
sitting in a bent position, and expulsion of
the young is aided by reflex abdominal
&ring

parturition in the rabbit

straining.
Immediately
post partum,
the
uterus is very quiet, but it later develops a
rather irregular pattern of strong, propagated
contractions, which arise mainly at the tubal
ends of the uterine horns.
This sequence
of intra-uterine
pressure
changes is compatible, in its essential details,
with records previously made in conscious
rabbits from intra-uterine balloons of various
sizes (FUCHS 1964, PORTER and SCHOFIELD
1966). Earlier studies, in which all the rabbits
were anaesthetized
and/or labour was induced with oxytocin, add little to knowledge
about normal parturition.
There has been
no previous attempt to relate spontaneous
intra-uterine
pressure changes to observable
uterine motility and the behaviour
of the
animal, in order to give a thorough description of the course of normal parturition in the
rabbit.
Nesting
behaviour
and hair plucking
appear at a relatively constant stage of pregnancy, about the 31st day, which is not always the day of delivery. -One rabbit, for
example, which delivered a small litter of two
well-developed
young on the 34th day, had
already plucked hair on the 31st day, when
the uterus was still very quiet. If a large litter
is born early, hair plucking may take place
after delivery of the young. It has been suggested that there is an endocrine basis for
nest building and hair plucking in the rabbit
(ZARROW et al. 1961).
Cervical dilatation also seems to occur at a
constant stage of gestation and to be sufficiently advanced after the 28th day to allow
passage of a foetus.
The evolution of uterine activity, culminating in labour and parturition,
occurs
rapidly. There is a large variation in the
day of pregnancy on which it starts and thus
in the day on which delivery actually occurs.

This variation
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is partly

ascribable

to diffe-

rences in uterine volume, i.e. differences in
the size of t.he litter distending the uterus. The
importance of uterine volume, as one of the
factors determining
the duration of pregnancy, has been increasingly
recognized in
recent years (WISHART and HAMMOND1933;
REYNOLDS 1949; CSAPO et al. 1963 ; NAAKTGEBOREN and SLIJPER 1970).
The evolution of parturient uterine activity
may also be modified by nervous factors, as
when labour is suppressed in response to
environmental changes. It has been suggested
that neural reflexes may play a part in the
coordination of labour (SURANY~ et al. 1955;
KovAcs et al. 1956).
It is evident that the length of gestation in
the rabbit is determined by the interplay of
many factors : endocrine,
mechanical
and
nervous. Whereas nest building behaviour
and cervical dilatation
each appear at a
rather constant interval after conception, the
onset of parturient uterine activity is subject
to considerable
variation.
It seems likely
that some factor, such as uterine volume,
plays a regulatory role in determining
the
moment at which parturition begins.
It is clear that much more experimental
work must be done before we can achieve a
satisfactory
understanding
of the complex
sequence of events attending labour. It is
premature to draw far-reaching
conclusions
about human labour from experiments
in
rabbits, but comparative studies undoubtedly
have a vital part to play in the solution of
many challenging
problems of clinical obstetrics.
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