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If the transfer of ova is to become practical, simple.non-surgical technigues
must be employed. One of the greatest obstacles encountered in nonsurgical
techniques for obtaining ova is the difficulty of dilating the cervix at the appro-
priate time to allow the use cf instruments in the uterus. To facilitate entrance
into the uterus, some mechanical or hormonal means of dilating the cervix is
desirable. Experiments on small laboratory animals suggest the possibility of
using relaxin, which has the profound effect of relaxing the symphisis pubis
(1, 2, 4, 5, 7) and may relax the cervical muscle. However, according to Hisaw
(6) the animal must be under the influence of the follicular hormone before
relaxin can produce symphyseal relaxation. At that time, Hisaw did not know
that corpus luteum produced both progesterone and relaxin. Later work by
Albert, Money, and Zarrow (3) showed that other parts of the ovary also con-
tain relaxin. Also, Frieden and Hisaw (5) demonstrated some very important
physiologieal actions of relaxin upon conneective tissue.

In order to obtain information as to the possibility of dilating the cervix,
a series of experiments was devised to answer the following questions:

1. Does the administration of relaxin in conjunction with the estrogen,

diethylstilbesterol, serve to relax the cervical musele ?

2. What is the minimum dosage of relaxin which may be effective? the

optimum ¢ Is estrogen alone sufficient to relax the cervix?
. Can a mechanical dilator be made to dilate the cervix?
4. TIs the process of mechanical or hormonal administration accompanied by
harmful effects to the tissue of the cervix or uterus?

)

EXPERIMENTAL AND RESULTS

Eight cows were used in this investigation. Three cows were assigned to an
experimental group, three to a control group, and two were used for a pilot
investigation.

To determine the minimum amount of relaxin to use on the experimental cows,
a series of injections was given to a pilot cow. She was given injections of
relaxin with an inecreasing quantity at each successive treatment. She was sensi-
tized with an estrogen 3 days in succession prior to each of the relaxin treatments.
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This was done by giving diethylstilbesterol at the rate of 20 mg. per day. Cervieal
dilation was estimated by manual palpation of the cervix as constricted, inter-
mediate, or relaxed. This was determined by placing the hand in the vagina
and estimating the cervieal relaxation by entering the cervix with the finger.
If the finger could not be forced into the external os, the cervix was considered
constricted. If the finger could go only past the first cervical ring, the cervix was
congidered intermediate. If the finger could go past the second ring, the cervix was
considered relaxed. There was no response to the injection of 25 or 50 G.P.U. ? of
relaxin; the cervix was considered constricted on examination following each
dosage. A small response was noted following the injection of 100 G.P.U. of
relaxin, and the cervical tonus was considered as intermediate. An injection -
of 250 G.P.U. of relaxin appeared to produce a definite response, and the cervical
tonus was considered as relaxed. These injections were given at a time when
the cow was not in estrus. The cervix was palpated before the beginning of each
series of injections and was in all cases found to be constricted. The cervix
was palpated also just prior to the injection of relaxin and was found to be
constricted. From these data a dosage of 250 G.P.U. of relaxin was chosen as a
minimum for the experiment.

A second pilot cow was used to determine the effeet upon the cervix of
injecting 20 mg. of diethylstilbesterol 3 days in succession with no relaxin.
No relaxation was palpable following this treatment.

As relaxin relaxes the cervical muscles, some means of actually dilating the
cervix in conjunetion with the relaxed muscles is desirable. Therefore a mechani-
cal instrument was made to open the cervix so that some type of ova collector
could be inserted into the cervix.

Five different instruments were designed for this purpose. Each of these
instruments was tested on animals not assigned to this experiment so that the
cows on the experiment could be treated in the same manner with the instrument
best suited.

The instrument found to be best suited was made of carefully machined
bronze. The body of the instrument consisted of 11/4-in. tubing, 6 in. long. Four
tool steel prongs were inserted into the head of the tubing. The prongs, which
were 1/4-in. wide and 8 in. long, were bent from the head to meet 5 in. from
the end. The ends of the rods were joined to make one smooth rod 5/16 in. in
diameter. A plunger then was placed inside the bronze tubing with a wheel
and screw on the posterior end to forece the plunger against the inside of the
four prongs, forcing them to open. The prongs were held tightly together by a
rubber band. This precision-made instrument (Figure 1) was satisfactory.

Three cows were assigned to an experimental group to receive relaxin, and
three were kept as controls. Cervical tonus was estimated by palpation during
estrus, 5 days post estrus, and 10 days post estrus. The cervical dilator was
used at estrus and 5 days post estrus to test the effects of relaxin injections upon
the muscle of the cervix. Five days post estrus was selected as the day to give

®One Guinea Pig Unit of relaxin is the minimum quantity required to relax the pubie
symphyses of approximately two-thirds of the guinea pigs in a group of twenty.
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Fic. 1.

the cows the relaxin because normally the fertilized ovum enters the uterine horn
about 72 hours post estrus. However, after 5 days post estrus it is necessary to
open the cervix for the collection of ova.

Relaxin was given to the same three cows for three consecutive estrous cyeles.
The relaxin was injected subcutaneously 12 hours before the cervix was to be
dilated. Three different dosages of relaxin were given. Five days post estrus
of the first, second, and third estrous eycles 250, 1,500, and 8,500 G.P.U., respec-
tively, were given.

During the three estrous cycles, a certain degree of relaxation was observable
in all six animals as measured by manual palpation. The cervical relaxation was
estimated as intermediate or relaxed. Five days post estrus of each cyele it was
noted that the experimental cows differed markedly from the untreated control
cows in the degree of palpable relaxation of the cervix. As shown by Table 1,
the animals sensitized 3 days in succession with 20 mg. of diethystilbesterol and
injected with relaxin indicated more relaxation than did untreated cows. The
degree of relaxation varied with the amount of relaxin given. Table 1 also
indicates that 1,500 G.P.U. of relaxin gave more cervical relaxation than 250
G.P.U. but that 8,500 G.P.U. gave but little more relaxation than did 1,500 G.P.U.
Palpating the cervix 10 days post estrus showed that all the control cows had
a normal constricted cervix, whereas the cerviees of the cows receiving relaxin
were normal or near normal during the first estrous cycle but a small general
build-up of relaxation was noticed in the second and third estrous cyecles.

The mechanical dilator was used to determine the actual amount the cervix
had relaxed. As shown by Table 2, the control cows and the experimental cows
were dilated to approximately the same extent during the first and second estrous
periods. The cervices of the experimental cows in the third estrous period were
dilated an average of 1.27 inches and the controls averaged 0.85 inch. This gain
probably is due to a build up of relaxin.

Five days post estrus the cervix of the control cows eould not be dilated.
The mechanical dilator could not be placed into the cervix. All cows receiving
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TABLE 2
Amount of mechanical cervical dilation of cows treated with relaxin
and untreated cows during 3 estrous cycles

5 days 5 days 5 days
1st Relaxin  post 2nd  Relaxin  post 3rd Relaxin  post
Cow No. estrus  treat- estrus estrus treat- estrus estrus treat- estrus

dilation ment dilation dilation ment dilation dilation ment dilation
(in.) (G.P.U.) (in.) (in.) (G.P.U.) (in.) (in.) (G.P.U.) (in.)

Experimental :
E 53 0.87 250 1.06 0.62 1500 1.40 1.20 8500 1.50
E 55 0.81 250 0.87 0.75 1500 1.00 0.87 8500 0.90
E 57 0.87 250 0.87 0.90 1500 1.41 1.75 8500 1.61
Control:
E 54 0.87 ... none 062 ... none 0.87 ... none
E 59 0.75 ... none 070 ... none 0.87 ... none
E 62 0.85 ... none 0.62 ... none 081 ... none

relaxin were dilated, and with increasing dosages of relaxin an increased amount
of cervieal dilation was noted. In many cases by using relaxin the cervix could
be dilated more than an inch, with an average of 0.90 in., with 250 G.P.U., 1.27
inches with 1,500 G.P.U., and 1.34 inches with 8,500 G.P.U.

Biopsies were taken from the eervix and uterus of each cow three times during
each estrous eyele: at estrus, 5 days post estrus, and 10 days post estrus. Histo-
logical studies of the biopsies gave no indication of trauma from either relaxin
or mechanical dilation.

DISCUSSION

The data suggest the possibility of mechanical and hormonal dilation of the
cervix. The cervix was dilated with a mechanical dilator during estrus but could
not be dilated post estrus unless the animal had been treated with relaxin.
Relaxin definitely gave some relaxation of the muscles of the cervix; however,
two cows, E 53 and E 57, responded more than did E 55.

Apparently the cervix can be dilated periodically without danger of trauma-
tizing the epithelial wall. This is particularly important, for if the periodie
collection of ova through the cervix is to become practicable, the cervix must be
opened often without damaging the tissue.

SUMMARY

These experiments were conducted to determine the possibility of dilating
the cervix to facilitate the ease of collecting ova.

The administration of relaxin in conjunction with an estrogen served to relax
the cervical museles. Estrogen alone as judged by the pilot cow gave no cervieal
relaxation. The minimum dosage of relaxin which gave cervical relaxation was
250 G.P.U.; the optimum, about 1,500 G.P.U. A suitable mechanical instrument
was designed for dilating the cervix. However, the instrument must be used
with the aid of relaxin when used 5 days post estrus. Histological studies of
biopsies from the cervix and uterus indicated no signs of trauma from either
the relaxin or the instrument.
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