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TABIA I. Fecal Eiizpiiies of Norimil 1)ogs :md of Dogs with Pancreatic Separation. 

T-Lip~~~ l  -\ TChymotrypsin- r-Trypsin- 

sainplcs Meaii Range S.D. Mean Range S.D. Mean Range S.D. 
No. of 

Normal 22 51 13-21? 57 306 50-703 260 171 41-625 185 
Pancre:itic separation 

Dog A 10 10 5- 2 0  Ti G 4- I1 2 6 3- 14 4 
1)og €3 i n  11 2- 18 .'i 13 4- 23 6 9 8-14 3 

3 1 - 4  1 1)og c I I )  5 2 - 7  2 3 1 - 5  1 

All values esprcssecl :IS ~iiicronlolcs siibstr:i tc s1)li t per niiiiutc per gram feces. 
S . D., s t :I 11 (la r (1 devi a ti oil. 
Difference between i i i ~ > : ~ i i s  of saniples fro111 11or111:il dogs aid of samples froin each dog with 

y:increatic separation st:itistically sigiiificniit for cnch enzyme ( P  < 0.05). 

ma1 dogs and dogs with pancreatic separa- 
tion: for chymotrypsin and trypsin there was 
no overlap, 

Discussion. These studies show that a ma- 
jor portion of the enzymatic activity of the 
feces for the substrates studied is of pancre- 
atic origin. While it is undoubtedly true that 
most of the pancreatic enzymes are autodi- 
gested and reabsorbed, behaving in this re- 
spect like ordinary food protein( 2 ) ,  appar- 
ently enough of the enzymes escape destruc- 
tion to be readily detected in the feces. The 
source of the enzymatic activity that remains 
after pancreatic exclusion is uncertain ; none 
of the substrates used is completely specific 

for pancreatic enzymes. 
The results suggest that study of fecal en- 

zymes might be helpful in detecting pancre- 
atic insufficiency in patients. 

Suntmary. The feces of 3 dogs in which 
entry of pancreatic juice into the intestine 
had been excluded by separation of the pan- 
creas from the duodenum had much lower li- 
pase, chymotrypsin, and trypsin activity than 
did the feces of normal dogs. 
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Synthetic oxytocin and related disulfide 
peptides with oxytocic activity exert an in- 
sulin-like action in vitro on rate of glucose 
utilization and rate of lipogenesis from glu- 
cose by rat epididymal adipose tissue( 1:2,3). 
Since the in zitro action of insulin on adipose 
tissue(4,5,6,7) is reflected in c~liz)o by a reduc- 
tion in concentration of free fatty acids 
(FFA)  of the plasma(8,?,10,11), it became 

*Aided by grants from U. S. Public Health Serv- 
ice, the Foundations' Fund for Research in Psychi- 
atry, and the Commonwealth of Pennsylvania. 

pertinent to determine whether oxytocin ex- 
erts a similar effect in vivo. 

Methods. Seven mongrel male healthy 
dogs and 7 alloxan-diabetic dogs were trained 
to be in a hammock while samples of venous 
blood were drawn from an indwelling needle 
at  intervals before and after injection of syn- 
t hetic 0xytocin.t The dogs were fasted over- 
night; the alloxan-diabetic dogs were de- 
prived of exogenous insulin for 24 hours. The 

t We are indebted to Mr. Sidney Gimpel of San- 
doz Pharmaceuticals for generous supplies of syn- 
thetic oxytocin (Syntocinon). 
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FIG. 1. Effect of synthetic oxytocin on blood 

FIG. 2. Effect of slow inj. of synthetic oxytocin 
sugar and plasma free fatty acids of the dog. 

on plasma free fatty acids of the dog. 

first sample of blood was drawn in from 3 0  to 
6 0  minutes after the animal was placed in the 
hammock. A second and third sample was 
taken in 15 and 3 0  minutes, and immedi- 
ately thereafter one unit oxytocin per kilo 
body weight was injected intravenously with- 
in one minute. Thereafter samples were 
drawn a t  10-minute intervals for 6 0  minutes. 
In  some instances the same dose of oxytocin 
was injected intravenously over a period of 
one hour by means of a constant injection 
pump. After removing an aliquot for deter- 
mination of whole blood glucose by the Nel- 
son ( 12) or ferricyanide Autoanalyzer method 
( 1 3 ) ,  the sample was centrifuged at  4°C and 
the plasma kept at that temperature until 
analyzed for FFA by the Trout et aZ.( 14) 
modification of the Dole procedure( 9). 

Results. The effect of intravenous injec- 
tion of one unit of oxytocin per kilo body 
weight on concentration of glucose in the 

blood and of FFA in the plasma of healthy 
and alloxan-diabetic dogs is depicted in Fig. 
1.  I t  is evident that the injection of this 
quantity of oxytocin produces an immediate 
statistically significant increase in blood su- 
gar concentration (+ 33%) of the non-dia- 
betic dogs but only an insignificant increase 
in that of the alloxan-diabetic animals (+ 
9%). Concentration of FFA in the plasma 
of both sets of animals is significantly re- 
duced: a maximum decrease of 65% occurs 
in 40 minutes in the non-diabetic dogs while 
the diabetic dogs exhibit a decrease of 66% 
in 20 minutes. 

That smaller quantities of oxytocin are ef- 
fective is revealed in the rapid decrease in 
concentration of plasma FFA which occurs 
when one unit of oxytocin per kilo body 
weight is administered during a period of one 
hour (Fig. 2 ) .  Thus an appreciable decrease 
occurred within 10 minutes after onset of the 
injection by which time 0.166 uni tkg  had 
been introduced into the circulation. 

Discussion. Administration of insulin to 
animal or man results in a decrease in concen- 
tration of the FFA in the plasma( 8,9,10,11). 
Since insulin does not influence the rate at 
which FFA are removed from the circulation 
(1  1 ) ,  the decrease in their concentration in 
the plasma is attributable to a decrease in 
the release of FFA from the adipose tissues 
such as occurs in vitro in presence of insulin 
(4,5,6,7). The effect of oxytocin on concen- 
tration of FFA in the plasma of both healthy 
and alloxan-diabetic dogs is in accord with 
the demonstration that this hormone exerts 
an insulin-like action on adipose tissue in 
vitro ( 3 ) .  

The lack of an insulin-like action on con- 
centration of glucose in the circulation is in 
accord with the observation that oxytocin 
does not influence in vitro utilization of glu- 
cose by the isolated rat diaphragm( 3 ) .  Since 
oxytocin does not influence the output of glu- 
cose by the liver( 15), the hyperglycemic re- 
sponse of the non-diabetic dog must be due 
to some peripheral effect. The nature of the 
peripheral effect cannot now be evaluated. 

Although the dose of oxytocin employed 
in this study is beyond physiological concen- 
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trations, it is pertinent that similar, but more 
evanescent, changes in plasma FFA are in- 
duced by doses as low as 0.1 unit per kilo 
body weight. Even if smaller quantities of 
oxytocin were effective in reducing plasma 
FFA, the physiological significance of this 
systemic effect would remain obscure in view 
of the rapidity with which this hormone is 
destroyed in viva( 16).  I t  is quite possible, 
however, that the effect on the circulating 
FFA reflects an action at  or near the site of 
secretion of oxytocin in the nuclei of the hy- 
po thalamus. 

Irrespective of the physiological signifi- 
cance of the action of oxytocin on circulating 
FFA, the present findings provide a tool for 
dissociating the effects of insulin which are 
dependent upon utilization of glucose by the 
muscles from those which are dependent upon 
utilization of glucose by adipose tissue. 

Summary. Intravenous injection of oxy- 
tocin results in a decrease in concentration of 
free fatty acids in the plasma of non-diabetic 
and alloxan-diabetic dogs. 
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Whereas purified ACTH is extremely effec- 
tive in depleting adrenal ascorbic acid and in 
stimulating adrenal steroidogenesis, it is not 
so effective as the less pure substance in in- 
creasing adrenal weight in the hypophysecto- 

* This investigation was supported by grants from 
Nat. Inst. Health. 

t Fellow of the Dazian Foundation for Medical 
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mized animal( 1). This dichotomy of effect 
has been demonstrated by Li(2), Cater and 
Stacke-Dunne(3), and Dixon, Young et al. 
(4).  The latter investigators prepared pitui- 
tary fractions relatively rich in adrenal 
weight-maintaining activity and others which 
were noted to be more active in depleting 
adrenal ascorbic acid. The nature of the 
adrenal weight-maintaining substance is not 
clear. 

Jailer, Longson and Christy( 5 )  have dem- 
onstrated the presence of a factor in the 




