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ABSTRACT This paper reports on investigations

of the effects on gastrointestinal (gi) transit of -

subcutaneous (sc) or intrathecal (i.t.) adminis-
tration of the opiates morphine, alfentanil and
sufentanil. Prior sc of all 3 drugs produced a
significant dose-dependent decrease in transit of
a charcoal test meal.

Morphine i.t. to rats with catheters chronical-
ly implanted in the subarachnoid space did not
decrease gi transit. This was in contrast to the
effects of i.t. alfentanil and sufentanil, which
caused marked dose-dependent slowing of the
passage of the meal. Prior sc of the opiate
antagonist nalaxone completely blocked the de-
pression of gi transit caused by high doses of i.t.
sufentanil. The different responses to i.t. mor-
phine and sufentanil or alfentanil may be due to
the different mu receptor affinities of the drugs
to spinal receptors, or to the slower passage of
morphine into the intravascular compartment and
hence a slower effect on supraspinal structures.
Alternatively the results may be interpreted as
indicating the presence of multiple subtypes of
mu receptors in spinal cord.
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Injection of narcotic analgesics into the
subarachnoid space has been introduced into
clinical anaesthesia‘’’, Many side effects
after i.t. morphine have been reported(®,
Some of these effects, for instance respira—
tory depression, are mediated by mu receptor
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stimulation(®, Gastrointestinal motility is
also depressed by mu receptor stimulation¢*?,
But no reports have dealt with constipation
following i.t. morphine.

Alfentanil and sufentanil are powerfnl
synthetic narcotic analgesics applied in clini-
cal anaesthesia. Sufentanil, in particular,
has an extremely high affinity for mu recep-
tors(*>, We are interested to know if the
decrease of gi transit would be produced by
i.t. administration of these drugs.

MATERIJALS AND METHODS

Inbred Wistar rats of either sex (305
+ SD 16g) underwent catheterisation of
subarachnoid space¢®?., A polyethylene cathe-
ter (external diameter (.61 mm) was
introduced via the cisterna magna into the
subarachnoid space and advanced 8§ ¢m so
that the tip lay in the lumbar region. The
total length of the catheter was 16 cm and
its volume 10 ul. The catheter, protruding
from the nucha, was filled with saline and
the end was sealed by heat. The rats were
housed in individual cages. Experiments
were performed 5-7 d later. Only those
rats showing no neurological impairment
were included in the experiment.

By using a Hamilton microlitre syringe,
drugs were injected in a volume of 5-10 pl
followed by flushing with 10 ul saline.
Gastrointestinal transit was determined by
charcoal meal test®, in which 2 ml of a
mixture of charcoal, flour and water



(1:2:6) was fed by gavage.

Groups of overnight-fasted rats received
either drug or saline i.t. followed by a char-
coal meal., After 20 min the rats were killed,
The point in the small intestine where
the charcoal had reached was identified and
the distance travelled was expressed as %
of the total length of the intestine between
pyloric sphincter and ileocecal junction.
Groups of rats received morphine 50 ug, al-
fentanil 2.5 ug, 5 ug and sufentanil (.25 ug.,
0.5 ug respectively and were compared with
the group of rats receiving i.t. saline. Because
the transit for saline varied from day to day,
a new saline control group was established
on each day.

Four groups of rats (without intra-
thecal catheters) received sc morphine 1,3,
10 and 30 mg/kg, respectively. Four groups
received alfentanil 50, 125, 250 and 500
ug/kg, respectively. Three groups were given
sufentanil 5, 15 and 50 ug/kg, respectively.

A charcoal meal was given 25 min
after morphine, but only 10 min after alfen-
tanil and sufentanil because of their short
duration of action. All rats receiving sc
narcotics were killed after 20 min,

In order to demonstrate that the observ-
ed decreases in gi transit were indeed caus-
ed by opiate receptor activation, the opiate
antagonist naloxone (2 mg,f kg) was injected
sc to a group of rats 10 min prior to 0.5
ug sufentanil followed by a charcoal meal.

Difference in transit between saline
groups and narcotic groups were assessed by
paired 1t test.

RESULTS

The distance travelled by the charcoal
meal in the saline groups varied from day
to day. The transit distance after i.t. or sc
narcotics were therefore expressed as 9% of
the mean saline transit on the day of the
experiment, The effects of i.t. narcotics and
sc naloxone in eombination with sufentanil
0.5 ug are presented in Fig 1 A.

9% change from saline control
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Fig 1. Gastrointestinal transit in rats, (A)Effects
of intrathecal morphine, alfentanil, sufentanil and
antagonism by subcutaneous naloxone, Effects of
subcutaneous morphine (B), alfentanil (C) and
sufentanil (D).*p>0.05, **p<0.05, ***p<{0.01

A relatively large dose of i.t. morphine
(50 ug) produced no significant decrease in
gi transit, but alfentanil and sufentanil pro-
duced a dose dependent decrease., This was
particularly evident in the case of sufentanil
0.5 ug. This effect was completely blocked
by sc naloxone 2 mg/kg.

The effects of the above drugs on gi
motility when given sc are shown in Fig 1
B-D, Both morphine and sufentanil yielded
a clear dose-related slowing of the passage
of the charcoal meal, again the greatest
suppression of activity was caused by the
largest dose of sufentanil. The results after
different doses of alfentanil were more vari-
able, though significant decreases in transit
were seen at all doses. Within 1 min after
i.t. sufentanil and alfentanil they caused
muscular rigidities of neck and chest of the
rats but never after i.t. morphine. The rats
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always assumed a characteristic hunched
posture. They did not move spontaneously
except when disturbed. This effect was not
seen after i.t. sufentanil if the rats had been
pretreated with sc naloxone.

DISCUSSION

It was demonstrated that decreased tran-
sit after i.t. morphine 1-10 ug was antago-
nized by sc naloxone 2 mg/kg. The degree
of inhibition of gi activity by narcotics
appeared to be species dependent. IT morphine
10-30 pg, a dose 10-30 times that of the
analgesic dose, did not produce any decrease
in gi motility¢”>. We have confirmed these
findings and have shown that an even
higher dose of i.t. morphine (50ug) was
similarly ineffective in producing constipa-
tion. On the other hand, i.t. sufentanil and
alfentanil, which have high affinity for mu
receptors, produced a dose—dependent decrease
in gi transit. The fact that, the constipation
caused by sufentanil was antagonised by
pretreatment with sc naloxone strongly,
suggests the presence of mu receptors control-
ling gi motility.

The question arises as to why morphine
has no effect on GI transit whereas a consid-
erable depression in motility is seen after
alfentanil and sufentanil, One possibility is
that the spinal action of morphine is some-
how altered by indwelling catheters. Alfen—
tanil and sufentanil are more lipid soluble
and their spinal actions are not affected.

Another possibility may be that sufen-
tanil and alfentanil, which have very high
solubilities, are rapidly absorbed into the
blood stream and gain access to supraspinal
structures. Morphine, on the other hand,
has a much lower lipid solubility and hence
could not reach the higher centres so rapidly.

Thus, muscular rigidity of neck and chest
was induced by i.t. sufentanil and alfentanil
but not by i.t. morphine, This explanation
may not be true because morphine depresses
gi motility in mice after section of cervical
spinal cord¢®,

En résumé, i.t. morphine was, during
the first 20 min, ineffective in suppressing
gi motility in rats, This was in contrast to
IT alfentanil and sufentanil which had a
marked dose-dependent effect on gi transit,
When the 3 drugs were given sc, they
produced similar degrees of inhibition of gi
motility at equipotent doses.
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