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Oxytocic Activity of Purified Vasopressin. (1W4) 
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In the fractionation of aqueous extracts of 
posterior pituitary glands, Kamm and co- 
workers( 1 ) obtained preparations high in oxy- 
tocic activity, with small amounts of pressor 
and antidiuretic activities. They also obtained 
preparations high in pressor and antidiuretic 
activities with low oxytocic activity. Relative- 
ly, however, oxytocin preparations were freer 
of pressor activity than vlicc wmz. Since their 
most potent pressor fractions still possessed 
considerable oxytocic activity, they suggested 
that the pressor hormone might possess in- 
herent oxytocic activity. Following the ap- 
pearance of the work of Kamm and coworkers, 
several alternative procedures for the separa- 
tion and purification of the active principles 
from the posterior pituitary have been em- 
ployed. These procedures have been reviewed 
estensively(2). Sone of the methods has 
yielded a pressor preparation completely de- 
void of oxytocic activity. However, on these 
preparations there was no analytical data 
which could exclude the possibility of con- 
taniina tion with osytocin. 

\I'ith the more refined technics recently 
available-countercurrent distribution ( 3  ) for 
purification and starch column chromato- 
graphy(4) for analysis of the constituent 
amino acids-it has been possible to prepare 
and to analyze high potency oxytocic ma- 
terial (5,6) and high potency vasopressor ma- 
teriaI(7). The present paper reports the 
pharmacological testing of such preparations 
for oxytocic, pressor. and antidiuretic activi- 
ties . 
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Experimental. The vasopressin prepara- 
tion used in this study was prepared from 
desiccated beef posterior pituitary lobes by 
the procedure of Turner, Pierce, and du 
\'igneaud( 7), except that a greater number of 
transfers was used in the countercurrent dis- 
tribution procedure and in the later stages 
the distribution was carried out at  lo3. An- 
alysis of a hydrolysate of this material by the 
starch column chromatographic technic of 
Moore and Stein(4) showed the presence of 
the 8 constituent amino acids of high potency 
beef vasopressin preparations ( 7)-phenyl- 
alanine, tyrosine, proline, glutamic acid, as- 
partic acid, glycine, arginine, and cystine-in 
molar ratios approximating 1: 1, plus 3 moles 
of ammonia per mole of any one amino acid. 
S o  other amino acids could be detected. 
Since the presence of phenylalanine in vaso- 
pressin preparations has been questioned and 
the presence of isoleucine has been suggested 
( 8 ) ,  we would add that microbiological assay 
of a hydrolysate of a vasopressin preparation 
for L-phenylalanine, performed in the Cornell 
Laboratories by Dr. Dorothy S. Genghof using 
L. arabinosus(9), gave results in good agree- 
ment with the starch column analysis. Fur- 
thermore, when isoleucine was added to a 
hydrolysate of vasopressin prior to starch 
column analysis a new peak appeared at  the 
isoleucine position which was clearly dis- 
tinguishable from the phenylalanine peak. 

Pressor assays were made on the prepara- 
tion by comparing its effect with that of 
U. S. P. standard posterior pituitary powder 
on the arterial blood pressure of cats under 
phenobarbital anesthesia. Operative and me- 
chanical procedures were similar to those de- 
scribed by Kamm and coworkers( 1) for assays 
using dogs. The preparation consistently 
showed 600-650 pressor units per mg by this 
method. Assayed for oxytocic activity by the 
chicken blood pressure method of Coon( lo ) ,  
the preparation appeared to possess an activity 
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assays were then performed on the rat uterus tion by oxytocin. In the analysis of the 2 mg 
immersed in de Jalon solution(l1) a t  32.5". 
An oxytocic activity of approximately 30 units 
per mg was found for this preparation. This 
relationship of 1 oxytocic unit to each 20 
vasopressor units even held after a consider- 
able loss of activity had been encountered, 
when some of the preparation was dissolved in 
0.2 5 % acetic acid and distributed in ampoules 
which were sealed and sterilized. The ac- 
tivity of the contents in this instance hap- 
pened to fall from 20 to 10 vasopressor units 
per ml. Coincidentaly the oxytocic potency for 
the rat uterus fell from 1 unit per ml to 0.44 
unit per ml. 

An antidiuretic assay on the 600-650 unit 
per mg vasopressin preparation, using rats and 
diabetes insipidus dogs, also gave 600-650 
antidiuretic units per mg, in reference to the 
U. S. P. standard posterior pituitary powder. 
Another preparation showing 450 units per 
mg in the cat pressor assay also showed 450 
units per mg in the antidiuretic assays.0 

A purified preparation of oxytocin ( 6,13 ) 
assaying approximately 500 oxytocic units per 
mg by the chicken blood pressure method and 
showing no detectable pressor activity in the 
cat, showed an antidiuretic activity of less 
than 0.5 unit per mg in the diabetes insipidus 
dog. 

Discussion. Of the 8 amino acids present 
as constituents of high potency vasopressin 
preparations, 6 are also found in hydrolysates 
of highly purified oxytocin preparations (6) ,  
that is tyrosine, proline, glutamic acid, as- 
partic acid, glycine, and cystine. The remain- 
ing 2,  arginine and phenylalanine, are absent 
in oxytocin preparations while leucine and 
isoleucine are present. Since there is good 
reason 'to believe that these oxytocin prepara- 
tions are pure or nearly pure samples of the 
oxytocic principle, the leucine/isoleucine con- 
tent of vasopressin preparations is on this 
basis a measure of the maximum contamina- 

6 Pre!iminary assays of antidiuretic potency using 
rats according to Burn(l2),  carried out with the 
capable assistance of Mrs. Jacqueline E. Parton, had 
indicated that a vasopressin preparation of about 
400 pressor units ,per mg possessed approximately 4QO 
antidiuretic units per mg in reference t o  the U. S. P. 
standard powder. 

sample of vasopressin by starch column chro- 
matography, it would be possible to detect 
0.7% contamination by oxytocin by the ap- 
pearance of a leucine/isoleucine peak in the 
chromatogram. Since the vasopressin prepa- 
ration used in the present study contained no 
detectable leucine or isoleucine, the contami- 
nation by oxytocin (500 units per mg) must 
be less than 0.7%, or less than 3.5 oxytocic 
units per mg. From athe oxytocic assay of 30 
units per mg, one is led to conclude that vaso- 
pressin has intrinsic oxytocic activity as one 
of its biological properties, unless there is an- 
other oxytocic contaminant, which at  the 
moment we have no reason to suspect. The 
finding that with decline of vasopressor ac- 
tivity in a dilute solution of vasopressin there 
was a corresponding and proportional loss of 
oxytocic activity supports the conclusion 
made. 

The fact that the most highly purified vaso- 
pressin preparation shows the same number 
of units per mg in the antidiuretic assay as in 
the pressor assay offers convincing evidence 
that the antidiuretic and pressor activities are 
truly due to the same chemical compound, 
which has long been suspected. The fact that 
highly purified oxytocin preparations show no 
pressor activity by the blood pressure method 
and only a slight trace of activity in the ex- 
tremely sensitive antidiuretic assay leaves no 
doubt that oxytocin does not possess pressor 
or an tidiuretic activity. 

I t  should be recalled that Coon( 10) found 
that when pressor activity strongly predomi- 
nated in various preparations, exaggerated re- 
sponses were obtained by the chicken blood 
pressure method for oxytocic activity in 
reference to the uterine strip method. For 
example, he reports, for a solution possessing 
1.5 units per cc by the uterine method and an 
oxytocic/pressor ratio of 0.06, that the chicken 
depressor method gave 5 units per cc, 3.5 
times the uterine assay. This observation com- 
pares well with the results of the present study 
on high potency vasopressin. Here the oxy- 
tocic/pressor ratio is 0.05 and the chicken 
depressor assay is 2.7-3.0 times the uterine 
assay. 

The recent experiments with lactating sows 
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reported by IVhittlestone ( 14) on milk-eject- 
ing activity of high potency preparations of 
both osytocin and vasopressin, prepared in the 
Cornell Laboratories, are of interest in con- 
nection with the question of the inherent oxy- 
tocic activity of vasopressin. He  found that 
an oxytocic preparation of approximately 500 
units per nig(6.13) showed a milk-ejecting ac- 
tivity equivalent to its oxytocic activity and 
that a vasopressin preparation of 400 pressor 
units per mg(7 )  showed a miik-ejxtin? ac- 
tivity equivalent to that which would be ex- 
pected of approximately 80 units of osytocin. 
Cross and van Dyke( 1 5 )  have made similar 
comparisons in lactating rabbits by the method 
of Cross and Harris( 16): using an oxytocin 
preparation with a potency of about 500 units 
per mg, and the 600 unit per mg vasopressin 
preparation of the present study. both of 
which had been prepared in the Cornell Labo- 
ratory. The results of Cross and van Dyke 
were in good agreement with those reported 
by K h i  t tlestone. 

Sunzuzarjl. Evidence has been obtained 
with a highly purified preparation that vaso- 
pressin, in addition to its pressor and anti- 
diuretic activities. possesses intrinsic oxytocic 
action as one of its pharmacological proper- 
ties, in contrast with purified oxytocin which 
appears not to possess pressor or antidiuretic 
activity. For each 100 units of vasopressor- 
antidiuretic activity there is intrinsic "oxy- 
tocic" activity represented by approximately 
5 units as determined by the isolated rat uterus 
assay or by approximately 13-15 units by the 
chicken blood pressure depressor assay. The 

TOXIN WITH GOLDFISH 

evidence that vasopressin possesses milk-ejec- 
tion activity about one-fifth that of oxytocin 
has been discussed. 
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Assay of Botulinum a Toxin with Goldfish." (19925) 
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The purpose of this report is to describe 
the successful use of the common goldfish as 
an assay animal for botulinum toxin. Gdd- 
fish have the obvious advantage that they are 

inexpensive and can be maintained healthy 
in  a very small space. 

The goldfish has been used extensively as 
a laboratory animal in toxicity tests. Pitten- 
ger and Vanderkleed ( 1 ) , Pittenger ( 2  ) , and 

* Pu'blication of the Department of Biophysics. Lapenta( 3 )  observed specific reactions in 




