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Studies on the Release of Serotonin and Catecholamines in the 
Pancreato-Duodenal Area." (28099) 
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Department of Physiclogy, Chicago Medical School, Department of Physiology and Pharmacology, 

Wayne  State University and Division 

Experiments performed in our laboratory 
( 1 )  and in that of Dr. Young(2) have dem- 
onstrated that, under certain experimental 
conditions, administration of growth hormone 
to normal dogs and cats causes the appear- 
ance of a hyperglycemic material in the blood 
of the pancreato-duodenal vein. At first, this 
material was believed to be glucagon and the 
results were interpreted as additional evidence 
for the alphacytotrophic action which several 
investigators attribute to growth hormone; 
however, Sirek and Best(3) later demon- 
strated that the rise in blood glucose could 
be blocked by dihydroergotamine (DHE),  a 
drug which does not interfere with the hyper- 
glycemic action of glucagon. Results of fur- 
ther work suggest that under different experi- 
mental conditions, the pancreato-duodenal 
area may secrete a t  least 2 types of hypergly- 
cemic substances: one type which, like gluca- 
gon, originates in the pancreas and is effec- 
tive in animals pretreated with DHE(4)  and 
another type which seems to originate in the 
duodenum and, like serotonin and the cate- 
cholamines, is blocked by DHE ( 5 ) .  The lat- 
ter appears following injection of STH ( 3 ) ,  
whereas the material acting in a manner simi- 
lar to glucagon is liberated during insulin hy- 
poglycemia( 6,7) or following injection of 
deserpidine (8). The exact nature of these 
materials is unknown: the pancreas, which is 
the major source of glucagon, is rich in Shy-  
droxytryptophane decarboxylase necessary 
for production of serotonin (9)  and contains 
abundant autonomic structures which may be 
a source of catecholamines ( 10,l I ) ; on the 
other hand, the duodenum, which contains 
abundant chromaffine tissue and is a major 
source of serotonin, is known to produce sig- 
nificant amounts of glucagon-like materials. 

*This work was aided in part by grants from 

t Present address: Clinica Med. della Univ. di 
Nat. Inst. of Arthritis and Metab. Dis., U.S.P.H.S. 

Milano, Italy. 

of Research, Sinai Hospital of Detroit 

Abnormal quantities of 5-hydroxyindolacetic 
acid, the urinary metabolite of serotonin, have 
been found in the urine of rabbits treated 
with STH ( 1 2 )  , while significant quantities 
of catecholamines have been found in splenic 
and portal blood of patients with portal hy- 
pertension( 13).  Recent evidence also dem- 
onstrates that glucagon itself may cause the 
liberation of catecholamines from the adrenal 
glands( 1 4 ) .  The 4 substances, glucagon, 
epinephrine, norepinephrine and serotonin, 
hsve a hyperglycemic action: the action of 
epinephrine and glucagon is potent and well 
known, that of norepinephrine is weak ( 15) , 
that of serotonin not only requires relatively 
large doses(4) but probably is secondary to 
the release of epinephrine ( 16). This com- 
munication reports attempts to measure the 
effects oi  STH, ACTH or deserpidine on con- 
centration of epinephrine, norepinephrine and 
serotonin in the blood of the pancreato-duo- 
denal vein. 

Materials and methods. Thirty-one dogs of 
both sexes, which would submit meekly to in- 
travenous injections, were anesthetized by 
means of intravenous injections of pento- 
barbital sodium (35 mg/kg) and barbital so- 
dium (100 mg/kg), a mixture which provides 
rapid induction and lasting, uniformly deep 
anesthesia with complete muscle relaxation. 
The pancreato-duodenal artery and the pan- 
creato-duodenal vein were exposed through a 
midline incision and cannulated as described 
previously ( 17) . The animals were hepari- 
nized4 and, to avoid venous stasis, the pan- 
creato-duodenal blood was allowed to flow 
into the femoral vein using a 3-way connec- 
tion, through which the desired blood samples 
could be obtained. Deserpidinet ( 1  mg/cc/ 
kg) ;  STH4 (batch No. 5-PWR 3.5 mg/cc/ 
kg),  ACTHQ (40 U/dog) or saline were in- 
jected into the pancreatic artery or into an 

$ Gift of Abbott Laboratories, North Chicago, 111. 
$ Gift of Amour Laboratories, Chicago, 111. 
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exposed femoral vein. Samples of pancreato- 
duodenal venous blood were collected before 
injection of the test substance and during the 
first and second 15-minute periods thereafter. 
This technic allowed the slow collection of 
relatively large amounts (40 cc) necessary 
for the chemical analysis. Serotonin was de- 
termined by the method of Waalkes(l8), 
catecholamines by the method of Weil-Mal- 
herbe and Bone( 19,20). An Aminco spectro- 
photofluorometer was used. 

Results. The results are shown in Table I. 
No statistically significant changes in concen- 
tration of epinephrine, norepinephrine or sero- 
tonin in the blood of the pancreato-duodenal 
vein were observed after injection of any of 
the substances studied into the femoral vein 
or after injection of deserpidine, ACTH or 
saline into the pancreatic artery. Only the 
injection of STH into the pancreatic artery 
caused a significant increase in concentration 
of epinephrine in the pancreato-duodenal 
blood. 

Discussion. These experiments were de- 
signed to investigate the possibility that lib- 
eration of catecholamines or serotonin from 
the pancreato-duodenal area may be the cause 
of the rise in blood glucose concentration 
noted by several investigators following intra- 
venous injections of STH. Since this hyper- 
glycemic reaction occurs within 30 minutes of 
hormone administration, blood catecholamines 
and serotonin levels were not measured after 
that period. Of the 3 substances measured, 
norepinephrine and serotonin did not increase 
within this period : epinephrine did increase, 
but only when STH was injected directly into 
the pancreato-duodenal artery. It may be 
concluded that the hyperglycemia observed 
after intravenous injections of STH is prob- 
ably not due to liberation of catecholamines 
or serotonin, and remains unexplained. The 
increase in epinephrine concentration sug- 
gests that under certain conditions the pan- 
creato-duodenal area may be a source of this 
hormone. This is in agreement with previous 
observations( 13) and should be investigated 
further. 

Summary. The concentration of epine- 
phrine, norepinephrine and serotonin in the 
blood of the pancreato-duodenal vein was 
measured following injection of STH, ACTH, 
deserpidine or saline into the pancreato-duo- 
denal artery or the femoral vein of normal an- 
esthetized dogs. Intravenous injections of 
STH, ACTH or deserpidine do not cause a 
statistically significant rise in blood catechola- 
mines and serotonin. The hyperglycemia 
which sometimes follows intravenous injection 
of STH remains unexplained. 
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