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Fig.2. Facilitated conduction in 
premature responses in high K- 
high Ca solutions. A basic and a 
premature AP which were recorded 
at distal (D, top trace) and prox- 
imal points (P, middle trace) are 
shown in a pair. In bottom trace 
rising velocity (V) of APs recorded 
at D is illustrated. See text for addi- 
tional explanation. 

coupling interval was increased to 265 msec, R2, which was 
smaller than in A, was conducted to D with increased 
conduction time (figure 2, B). When S 2 was applied at a 
interval of 375 msec, R 2 as well as R 1 was blocked. In 
consequence of this supernormal conduction, the minimal 
coupling interval with propagated responses was shortened 
to 173+11 msec in high K- high Ca solutions from 
239_+9 msec in control. If extracellular accumulation of 
potassium ions occurs in the patient's heart muscle, the 

above-mentioned phenomenon may well be related to the 
genesis of Wedensky effect and bradycardia-dependent 
conduction disturbance, although another mechanism, os- 
cillatory potentials 1~ may play some role in such depolar- 
ized fibres. Moreover, the supernormal response may be 
involved in the genesis of extrasystoles, because the 
decreased minimum coupling interval with propagated 
responses, as well as delayed conduction, favours the occur- 
rence of reentry 11 
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Summary. Pre-treatment with low doses of sulpiride, an atypical dopaminergic blocking agent, but not haloperidol, a 
classical dopaminergic blocking agent, decreased tolerance to glucose and increased blood serotonin levels in 6 normal 
humans and 6 normal dogs investigated. 

The administration of 2 different kinds of dopaminergic 
blocking agents (haloperidol+sulpiride) were successfully 
used in the treatment of more than 1500 headache, and 
other psychosomatic patients. A high percentage of the 
diabetics included in that casuistic showed significant 
reductions in their fasting serum glucose levels 4,5. It was 
also found that haloperidol and sulpiride, administered 
separately, induce opposite effects on distal colon motility 6 
and on whole blood serotonin levels s. For these reasons, we 
decided to investigate the effects of both drugs on the 
glucose tolerance test. 
Material and methods. 4 consecutive oral glucose (100 g) 
tolerance tests (30-day intervals) were performed on 6 heal- 
thy volunteer humans (30-36 years old and 60-65 kg) and 
on 6 normal adult mongrel dogs (1.7 g/kg) weighing 
25-30 kg. Peripheral blood samples were withdrawn for 
glucose 7, insulin 8, and serttonin 9 determinations at 0, 30, 
60 and 120 min. Whole blood serotonin levels were 
assessed at 0 and 60 min only. All experiments began at 

08.00 h, after 12 h (humans) and 16 h (dogs) fasting 
periods. 
In 3 human subjects and 3 dogs, oral sulpiride (50 mg and 
25 mg every 8 h, respectively) was administered for 8 days 
before the 2nd test; whereas oral haloperidol (0.5 mg and 
0.3 mg every 8 h, respectively) was administered 8 days 
before the 4th test. In the 3 other human subjects and dogs, 
the sequence of the drug periods was inverted. Drug doses 
were similar to those employed in the treatment of hea- 
dache patients 4. In all the subjects and dogs, placebo was 
administered before the 3rd tests (control II). The humans 
did not change their habits during the duration of the 
investigation. They suffered no intercurrent diseases or 
oscillations of body weight during that time. No side effects 
were registered and no other drug was taken during the 
experimentation periods. 
Dogs employed in: the present study were maintained 
(under controlled conditions) in the home of one of us, 
where they ate their routine dog food (Perrarina). No 
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oscillations in body weight were registered during the 
experimentat ion periods. The dogs showed neither anxiety 
nor psychomotrix agitation during experiments, and no 
changes in their behaviour  were observed during or after 
the drugs' administrat ion periods. 
Results. At the dosage level employed in the present study, 
sulpiride decreased and haloperidol  increased tolerance to 
oral glucose (figure). The present study also shows that 
sulpiride, but not haloperidol,  increases blood serotonin 
levels. This latter drug reduced blood serotonin levels in the 
dogs, but  not in the human subjects. On the other  hand, 
despite the changes registered in glucose tolerance, neither 
glucose nor  IRI fasting serum levels were affected by pre- 
treatment with dopaminergic  blocking agents. No signifi- 
cant variations in the glucose tolerance and blood serotonin 
levels were observed during control I and control II tests. 
Discussion. Some proven facts need to be invoked in order 
to find explanations for our results, a) Dopamine  and 
serotonin fluorescences have been found over  the insulin 
granules in beta-cells and both monoamines  disappear 
during insulin secretion l~ hence, it is probable  that they 
play a physiological role in this process, b) Serotonin 
stimulates basal, and inhibits glucose-induced insulin secre- 
tion 12'13. c) Sulpiride and haloperidol  produce opposite 
effects on distal colon motil i ty 6. This antagonism between 
both ant i-dopaminergic drugs is in line with that obtained 
in the present study. From these facts, it is reasonable to 
think that the decrease in glucose tolerance induced by 
sulpiride could be mediated by the concommitant  rise in 
blood 5HT levels provoked by this drug. However ,  our 
findings could be related also to the 2 antagonistic dopa- 
mine-receptors found at the central nervous system level, 
one of  which, but not the other, was blocked by haloperi-  
do114. On the other  hand, assuming that low doses of  this 
drug block pre-synaptic receptors, preferentially, a release 
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8 days of sulpiride, but not of haloperidol, pre-treatment impaired 
oral glucose tolerance test and raised blood serotonin (5HT) levels 
in 6 normal humans and 6 normal dogs. No drugs were adminis- 
tered before control I test. Placebo was administered before con- 
trol II test. Means_+SEM. Serotonin was assayed at 0 and 60 min, 
only. Changes in 5HT are expressed in percentage. P<0.001. 
Statistical significance against zero-mean values at control I test 
(100%). 

o f  dopamine and /o r  noradrenal ine would be induced is Js. 
On the contrary, sulpiride, an atypical neuroleptic drug, 
would block post-synaptic dopamine  receptors only19'2~ 
It has recently been shown that sulpiride effects are mediat-  
ed by the central serotonergic system 21. This finding, along 
with the fact that sulpiride pre- treatment  induced similar 
effects to those provoked by captivity 22 (both factors im- 
paired tolerance to glucose and raised blood serotonin 
levels), supports the hypothesis of  a central mechanism. In 
addition to that, the facts that both increased and defective 
insulin secretion can be induced by manipulat ions of  brain 
catecholaminergic mechanisms 23,24, are in line with the 
central hypothesis. 
Our findings support those showing that carcinoid syn- 
drome patients had glucose intolerance, impaired insulin 
secretion and elevated serum serotonin levels 25. Al though 
chronic pre- t reatment  with sulpiride lowers G H  and raises 
prolactin in humans z6' and the latter hormone  impairs 
tolerance to glucose 27, hyperinsul inaemia is registered in 
these subjects. Further  studies are required to shed light on 
the role of  other hormones (GH, ACTH,  cortisol, catechol- 
amines, glucagon, etc.) with the dopaminergic  blockade- 
induced changes of  glucose tolerance. 
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