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The TPR did not change in the sham-operated group, while it gradually decreased after
colon obstruction. KYNA treatment did not cause an alteration in the sham-operated group,
but inhibited the obstruction-induced decrease in TPR. The changes 360 min after obstruction
were statistically significant.

A continuous TPR increase was observed after non-selective NOS inhibition by NNA;
the change was statistically significant 300 min after obstruction. In contrast, the
administration of 7-NI did not alter the obstruction-induced TPR decrease.

In the sham-operated animals, KYNA administration caused a transient, significant
increase in SMA blood flow. However, there were no significant differences in the SMA
blood flow changes in the colon-obstructed animals with or without KYNA treatment.

3.2. Plasma NOx levels

In the sham-operated groups with or without KYNA treatment, the plasma NOy Jevel
in the portal blood did not change significantly. The obstruction of the colon elicited a
gradual, statistically significant increase in plasma NOy level. KYNA treatment significantly
suppressed the increase in plasma NOy level as compared with the baseline and the
obstruction-treated control group. Both specific and non-specific NOS inhibitors significantly
depressed the increase in plasma NOy level as compared with the baseline and obstruction-
treated control group.

3.3. Changes in NOS isoenzyme activity

In the sham-operated group, the cNOS activities differed significantly in the oral and
aboral tissue samples. Similarly, the activity of cNOS was significantly higher in the oral
bowel segment in the obstructed group.

The nNOS inhibitor therapy decreased the ctNOS activity in the oral and aboral parts
of the large bowel by approximately 40% and 70%, respectively, the difference between the
cNOS activities remaining significant (p=0.0317). NNA significantly decreased the cNOS
activity, by approximately 70%, in both segments of the large bowel.

The iNOS activity was 5.8 fmol (mg protein)’ min™ (p25=3.2; p75=11) in the oral
biopsies from the sham-operated animals, and an activity of 15.6 fmol (mg protein)” min™
(p25=3; p75=18.1) was measured aborally. After obstruction induction, the iNOS activity
increased 10-fold in the oral segment and a 4-fold elevation was demonstrated in the aboral
segment. The non-selective and the selective NOS inhibitor treatment likewise induced
significant decreases in iNOS activity in both parts of the large bowel as compared with the

non-treated obstructed group.



3.4. Changes in XOR and MPO activities

In the treated and non-treated sham-operated groups, the XO and XDH activities did
not differ significantly. The activity of the superoxide anion-producing XO was significantly
increased after the obstruction. The activity of XDH was also elevated significantly in the
obstructed group, indirectly indicating an accumulation of hypoxanthine as an end-product of
ATP degradation. The non-selective NMDA receptor antagonist treatment therapy
significantly inhibited the obstruction-induced increases in XO and XDH activities.

MPO is a marker enzyme of neutrophilic leukocyte accumulation in tissues. After
obstruction induction, the MPO activity increased significantly in the proximal colon. The
KYNA treatment induced a significant decrease in the MPO activity of the large bowel as
compared with the non-treated obstructed group.

3.5. Colonic motility changes

The colonic motility index and the amplitude of the GMCs did not change in the
sham-operated group during the time course of the experiments. The motility of the colon
segments orally and aborally to the obstruction was only slightly elevated until 300 min
following obstruction induction; a gradual, approximately 1.5-fold increase was observed in
both segments by 420 min.

The NNA treatment caused a transient motility decrease at 60 min after administration,
but 120 min later the motility index was significantly elevated. This motility change was
greater in the oral part than in the aboral colon segment. Treatment with 7-NI slightly
decreased the motility of the colon in the oral segment, while a prolonged, significant motility
inhibition was observed in the colon segment aborally to the obstruction.

The KYNA treatment decreased the amplitude of the GMCs as compared with the
non-treated obstruction group, while in the sham-operated group the treatment caused
significant decreases in the motility index and the amplitude of the GMCs at 300 min and 360
min.

The tone of the proximal colon, defined as the mean value of the minimum points in
the motility curve, was significantly decreased after the obstruction, and this change was
significantly inhibited by KYNA treatment after 360 min. In the sham-operated animals, the
non-selective NMDA receptor antagonist treatment caused a 2-fold increase in the tone of the
proximal colon as compared with the baseline and the control value.

The frequency of contractions did not differ in the sham-operated and obstructed

groups during the observation period. However, the administration of KYNA caused
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significant, 1.4 and 1.6-fold elevations, respectively, in the frequency of the GMCs, which
were characterized by a decreased amplitude, irrespectively of the obstruction.
4. DISCUSSION

In this canine model, experimental blockade of the intestinal passage increased the
large bowel motility, and triggered a hyperdynamic circulatory teaction 5 h after obstruction,
accompanied by a significant NOy level elevation in the plasma, increased iNOS and XO
activation and leukocyte accumulation in the proximal colon. The colon obstruction-induced
hemodynamic changes were characterized by an increased CO and a reduced TPR, similarly
as observed in early human sepsis. This hyperdynamic cardiovascular response may be
regarded as a compensatory reaction through which the organism tries to accommodate to the
evolving septic metabolic changes.

There is now good evidence that postoperative ileus initiates the activation of
transcription factors, upregulates proinflammatory cytokines, and increases the release of
kinetically active mediators (inducible NO and prostaglandins), important factors in the
recruitment of leukocytes and the suppression of motility. On the other hand, Hellstrém ef al.
have demonstrated that low doses of endotoxin cause marked changes in myoelectric activity
in the small intestine, with repetitive bursts of spike potentials and a simultaneous increase in
the transit of the intestinal contents. Indeed, the obstruction-induced motility alterations are
time-dependent, characteristically changing in parallel with the development of inflammation.
4.1. Role of nitric oxide: Study I

NO is a universal chemical mediator of GI intercellular communication and its
pathogenetic role has been also verified in sepsis and mucosal permeability changes. Further,
it has been demonstrated that the overproduction of NO caused by the INOS isoform
contributes significantly to the cardiovascular and intestinal motility failure during this
condition. Yanagida ef al. observed that the activity of ICCs and pacemaking was greatly
attenuated in the absence of NO derived from iNOS. Non-selective NOS inhibitors reduce
both constitutive and inductive NO production; thus, in parallel with the increased blood
pressure, they also lead to a drastic decrease in the CO. Indeed, this haemodynamic pattern
evolved in the early phase of bowel obstruction after non-selective NOS inhibition. Selective
nNOS inhibition, however, efficiently decreased the obstruction-caused plasma NO, level
elevation, and did not influence the hyperdynamic circulatory response. This indicates that
NO produced by both eNOS and iNOS isoforms accounts for the obstruction-induced

hemodynamic changes.
























