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benzoate and sodium salicylate increased the 
metabolism of normal mice. 3,5-Diiodo-2- 
hydroxybenzoate, 5-iodo-3-hydroxybenzoate 
and 3-hydroxybenzoate did not increase the 
metabolism of rats. 
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It has recently been shown that the feces 
of rats contain enzymes that act on substrates 
digested by pancreatic enzymes ( 1 ) . The 
present study was made to determine what 
portions of fecal enzymatic activity are of 
pancreatic origin by measuring the enzymatic 
activity in feces of normal dogs and of dogs 
in which pancreatic juice no longer entered 
the intestine. 

Methods. Dogs. The studies were made 
on normal dogs and dogs in which a total 
separation of the pancreas from the duode- 
num, with interposition of omentum between 
the 2 organs, had been performed 6 to 8 weeks 
earlier. Both groups of animals were fed a 
commercial canned dog food ad libitum, 

Feces. Feces were collected within 1 hour 
after passage. A portion of the sample was 
weighed, 0.9 % sodium chloride solution was 
added to give a concentration of 0.1 g wet 
weight of feces per ml of final mixture, and 
homogenization was performed for 1 minute 
in a high speed blade-type homogenizer (Ser- 
Val1 Omnimixer) . The homogenate was 
stored in an ice bath until enzyme determina- 
tions were performed (within 3 hours of time 
of collection of the feces). 

* Aided in part by grant from National Science 
Foundation. 

Enzyme determinations. Enzyme deter- 
minations were made titrimetrically using a 
recording pH-stat ( Radiometer). p-Toluene 
sulfonyl-L-arginine methyl ester was the sub- 
strate for trypsin, acetyl L-tyrosine ethyl 
ester for chymotrypsin, and vegetable oil 
emulsion for lipase. A complete description of 
the methods has been published( 1). Enzy- 
matic activity was expressed as micromoles 
of substrate split per minute per gram wet 
weight of feces. When required to bring the 
activity within the range of the methods fe- 
cal homogenates were diluted with 0.9% so- 
dium chloride solution. 

Results. Single samples of feces from 22 
normal dogs were tested. All samples had 
readily measurable activity on all 3 sub- 
strates, but there was a wide range (Table I ) .  
Three dogs with pancreatic separation were 
studied and 10 samples of feces from each of 
these dogs were analyzed. Compared with 
the feces from normal dogs, the feces of the 
dogs with pancreatic separation had much 
lower enzymatic activities (Table I ) .  Ex- 
pressed as % of mean values for normal dogs 
the mean values for dogs with pancreatic sepa- 
ration were: lipase l 7 %, chymotrypsin 2 % , 
and trypsin 4%. For lipase there was a slight 
overlap between the range of values for nor- 



42 OXYTOCIN ON PLASMA FREE FATTY ACIDS 

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). 




