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Summary. The rate of oviduct secretion in the unanaesthetized rabbit
was measured by a volumetric collecting device. After ligation and
transection at the uterotubal junction, a polyethylene cannula was

secured at the tubai ostium and lead through the lateral abdominal
wall to a calibrated glass-lined system. The latter was fixed to the skin
and was provided with a vent to the atmosphere and a length of rubber
tubing for removal of fluid by needle aspiration. The method was

satisfactory in forty of fifty-five rabbits, being maintained for 5 to 66
days. The average duration was 27.2 days. The secretion rate remained
stable at a given level in thirty-six subjects. Individual secretion rates

ranged between 0.02 and 0.13 ml/hr. Median and mean rates for the
group were 0.06 ml/hr. Four animals exhibited two discrete secretion
rates during the period of observation. In three animals in which both
oviducts were studied, there was no significant difference between the
sides. The system permits qualitative and quantitative study of oviduct
secretions under various hormonal conditions in a given animal over

many days.
INTRODUCTION

There is indirect evidence in man and direct evidence in several mammals that
fertilization takes place in the oviduct and that the fertilized ovum remains
there for 3 to 4 days before it is delivered to the uterus. Yet little is known about
the environment provided by the oviduct for egg, spermatozoa and the develop¬
ing zygote. Woskressensky (1891) demonstrated that fluid accumulated in the
lumen of the rabbit oviduct after ligation at both uterine and fimbriated ends.
He surmised that this represented a secretion of the tubai mucosa. Bishop
(1957), using a similar approach, observed differences in the rate of fluid
accumulation under various hormonal states. Fluid obtained by aspiration of
doubly ligated oviducts in oestrous, pregnant and 9-day castrate rabbits
accumulated at an average rate of 0.88, 0.37 and 0.27 ml/24 nr> respectively.
Using a manometric technique and anaesthetized rabbits, Bishop (1956)
demonstrated that fluid could be produced against a pressure gradient and
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Volumetrie Collection of Oviduct Secretions 147
that the secretion pressure of the oestrous rabbit increased after administration
of pilocarpine. He concluded that the fluid which accumulated in the rabbit
oviduct was the result of an active process and not a transudate.

The method to be described allows prolonged volumetric collection of
secretions, without causing distention, from the oviducts of unanaesthetized
rabbits. Secretions are directed via a transabdominal polyethylene cannula
into an external collecting device which is fixed to the lateral body wall. The
configuration of the collecting lumen and its location relative to the oviduct
permit secretion against a minimal pressure gradient. The lumen is calibrated
and the rate of secretion can be calculated. Fluid can be removed from the
system as desired. Since collection can be carried out continuously over several
days and in some cases weeks, the effect of changing hormonal conditions can
be studied in an individual rabbit which serves as its own control.
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Text-fig. i . Schematic representation of the collecting system.
Left: The lateral abdominal wall viewed from within. The intraperitoneal buttons fix the

collecting block near the entry of the cannula.
Right: Inner surface of the collecting block with cannula in place.

METHOD AND MATERIALS
The apparatus used in these experiments consists of an assembly of glass tubing
imbedded in clear plastic and calibrated at 0.01-ml increments (Text-fig. 1).
It is secured to the animal by two intraperitoneal polyethylene buttons and one

or two buttons applied to the skin. The lumen is vented at its distal end.
Proximally it is connected by a rubber adapter to a polyethylene cannula
which passes through the abdominal wall to the tubai ostium.

The volumetric device is made in the following manner. A 120-cm length of
Pyrex tubing (3 mm outer diameter, 1.5 mm inner diameter) is shaped in a

zigzag pattern with   -cm runs. The terminal runs are cut to 6 and 8 cm.

The ends are fire polished and the glass annealed. A 2.5-cm length of gum
rubber tubing, selected to fit snugly, is slipped over 2 mm of the 6-cm terminal
run of the glass tubing. A curved length of polyethylene tubing is inserted into
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the free end of the rubber. A straight length of polyethylene tubing is applied
to the end of the 8-cm terminal run. This assembly is imbedded in polystyrene
plastic, using techniques commonly employed for preserving biological speci¬
mens. The mould is arranged so that the straight piece of polyethylene emerges
from the side of the plastic block and the curved length emerges from the surface.
After hardening, the excess plastic is trimmed to minimize the weight and
dimensions of the unit. A vent to the atmosphere is made by drilling a hole
through the face of the block into the straight length of polyethylene which is
continuous with the glass tubing. Its lumen, proximal to the glass, is filled with
cotton and the distal end, at the edge of the block, is sealed. The curved piece of
polyethylene is withdrawn from the rubber tubing. The channel which remains
allows the oviduct cannula to be inserted into the rubber. A small rectangular
section ofplastic overlying the midportion of the rubber tubing is removed from
the face of the block. This provides access for repeated needle aspiration of
fluid and for clamping the rubber to separate the collecting system from the
cannula during flushing and drying of the glass lumen. The lumen is siliconized
and the unit is calibrated with a micrometer drive syringe.

The cannula is made of polyethylene tubing (P.E. 20). The end to be
inserted into the oviduct has three knobs. These are formed by rotating the
tubing near a small source of intense heat such as the fine tip of a very hot
soldering iron. The distal knob is trimmed with a sharp blade leaving a rounded
open end. When the knobs are correctly formed, there is no encroachment on
the lumen of the tubing. The outer diameter of the 'block end' of the cannula
is built up with successive lengths of polyethylene of increasing diameter. The
final outer diameter fits snugly into the rubber tubing. A knob is made about
1 cm from this end. The tubing is fitted into the rubber and held in place with
a ligature passed through holes in the block at the distal side of the knob. Holes
are drilled in the edges of the block to accommodate fixing sutures. The whole
assembly is sterilized in ethylene oxide.

The collecting unit was applied to New Zealand White rabbits weighing
3 to 5 kg. The abdominal cavity was entered through a mid-lateral incision.
The uterine end of the oviduct was doubly ligated and transected (Text-fig. 1 ).
The uterine stump was buried to prevent recanalization. The cannula was

passed through a stab wound in the lateral abdominal wall, threaded into the
tubai ostium and fixed in place with a fine silk suture. The volumetric device
was secured to the body wall in a mid-ventral position with two polyethylene
buttons placed intraperitoneally near the entry of the cannula. After testing a

variety of suture materials, #2 braided nylon was found to be the most satis¬
factory for this purpose. The device was secured to the skin by buttons at each
upper corner (PL 1, Fig. 1).

The progress of the meniscus of the fluid accumulated within the lumen of
the block is recorded at intervals. The hourly rate of accumulation is calculated
for each interval and graphed. The block is emptied as necessary by withdraw¬
ing fluid by needle and syringe via the rubber adapter. If any fluid remains,
the lumen is washed and dried. This is done by occluding the rubber adapter
with a clamp, applying suction to the needle, and introducing saline solution,
alcohol and ether in sequence into the air vent.
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PLATE i

Fig. i . Rabbit with the collecting system in operation.

(Facing p. 148)
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The rabbits were placed in separate cages and maintained on a diet of Purina

Chow. The lighting in the animal house was controlled by an automatic timer,
12 hr on and 12 hr off.

RESULTS

Fifty-eight oviducts of fifty-five rabbits were cannulated. The collecting systems
were left in place for as long as they remained mechanically patent and free of
leakage. In forty rabbits, the system functioned for 5 to 66 days, excluding the
day of surgery. The mean duration was 27.2 days and the median was 26 days.
In the remaining animals, the system failed within the first 3 post-operative days
because of faulty collecting blocks (three), ruptured intraperitoneal fixing
sutures (two), obstructed cannula lumina (five), and intermittently kinked
cannulas (eight). Whenever there was cessation of flow, wide fluctuations ofrate
of short duration or visible evidence of leakage from the block, the animal was

either explored or sacrificed and autopsied. Wide variations in the rate of flow
were always attributable to a kink in the cannula at its junction with the block
or with the oviduct.*
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Text-fig. 2. Graphed data from an animal observedfor 40 days.
The collecting system was drained at the points indicated by the arrows.

Graphed data from a rabbit observed for 40 days are shown in Text-fig. 2.
The arrows above the graph indicate the points at which the collecting device
was drained of fluid. The rate ofsecretion remains unaltered whether the system
is full or empty. Thus any back-pressure which might result from fluid accumula¬
tion does not influence the rate of secretion. This graph also demonstrates the
absence of any differences in the diurnal and nocturnal secretion rate.

The variation in hourly secretion rate from one reading to the next rarely
exceeded 0.01 ml. In thirty-six of the forty animals with satisfactory collecting
systems, the secretion rate remained stable at a given level. The mean secretion
rate for this group was 0.06 ±S. D. 0.03 ml/hr or i.44±S. D. 0.60 ml/day. The

* We are now using Silastic ( . M. Reg. Dow Corning Corp.) for cannulas instead of polyethylene.
It is more flexible and less liable to kink.
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median rate was 0.06 ml/hr. There were wide differences in rate from one
animal to another. The range for the group was 0.02 to 0.13 ml/hr. There was

no correlation between body weight and secretion rate.
Four animals exhibited two discrete secretion rates. These maintained a steady

plateau for 6 to 7 days, followed by a change in rate over 1 to 3 days to a

significantly higher plateau in three and a lower plateau in one. It is quite
probable that not all of the animals used were in oestrus. None received supple¬
mentary oestrogen. Of six animals later presented to males, only four mated
successfully.

In three animals, after data were obtained in one oviduct, the cannula was

transferred to the opposite oviduct. There was very little variation in secretion
rate between the two (Table 1).

Table i
the secretion rates of the right and
LEFT OVIDUCTS IN THREE RABBITS (mL/hr)

DISCUSSION
The method outlined has proved functional in the majority of animals studied.
For a given animal, a rather constant secretion rate was observed. In four,
however, there was a change in rate during the period of observation. Since the
newly established rates in this group were steady and were maintained over

several days, it is unlikely that the change resulted from mechanical alterations
within the collecting system. The differences in rate might easily have reflected
variations in endogenous oestrogen production. Some of the lesser values
probably did not represent maximal fluid production.

The prolonged steady secretion rates indicated that any local effect on the
oviduct through interference with the blood supply or irritation by the cannula
was uniform over time. The similarity in secretion rates in the right and left
oviducts gave further indication that any local interference was not variable.
Back-pressure which might result from fluid accumulation in the collecting
system did not appear to influence the oviduct secretion rate. Although the
oviduct was exposed to unnatural conditions, the method described provided a

practical means for continuous volumetric collection of secretions.
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