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Summary

Vasodilator prostaglandins (PGE,, PGI,) play an important role in the regulation of renal blood flow. Hence, inhibition
of their production with nonsteroidal anti-inflammatory drugs increases renal vascular resistance and exerts adverse
renal effects. It has been reported that besides endothelium-derived prostaglandin products, nitric oxide (NO) may be
mainly involved in regulation of renal functions. The aim of our study was to evaluate the effect of cyclooxygenase
inhibition with indomethacin and endothelium removal on vascular responses of the renal artery as a model vessel.
Isolated segments of rabbit renal arteries were perfused at constant flow. Indomethacin administration (10'5mol.l'1)
significantly increased the responses to single doses (0.1, 1, 10 pg) of noradrenaline (NA) as compared with the
controls. In indomethacin-pretreated vessels, subsequent deendothelisation by air bubbles enhanced the constrictor
responses to NA. In reversed order, when deendothelisation was followed by indomethacin administration, the
responses to NA were similar in character. A comparison of renal artery responses to NA in both experimental
situations did not reveal any significant differences. It can be supposed that endothelial and non-endothelial factors may
be involved in local regulation of renal vascular tone.
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- Introduction (1971). Recently, the existence of two isoforms of COX
has been demonstrated: COX-1, a constitutive form and
Vasodilator prostaglandins (PG) play an  COX-2, an inducible form of the enzyme which are

important role in the regulation of renal blood flow. Thus
the inhibition of their formation from arachidonic acid

differently inhibited by NSAIDs (Battistini et al. 1994).
Indomethacin represents a mixed type of COX-1/COX-2

with nonsteroidal anti-inflammatory drugs (NSAIDs) can
result in adverse renal effects, e.g. acute renal failure or
renal damage (Carmichael and Shankel 1985, Palmer
1995, McLaughlin ef al. 1998). The main mechanism of
action of NSAIDs concerns the inhibition of
cyclooxygenase (COX) as described originally by Vane

inhibitor, so that a blockade of COX-1 impairs some
physiological functions including regulation of renal
blood flow.

Besides vasodilator prostaglandins (PGE,, PGL,),
there is increasing evidence that endothelial products
such as nitric oxide (NO) are involved in the control of
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renal function (Gonzales et al. 1998). The results
obtained in this study suggest that the renal hemodynamic
and excretory functions may be more sensitive to the
prolonged cyclooxygenase inhibition, when NO
production is reduced. Inhibition of NO synthesis has
been found effect of several
vasoconstrictors, such  as  5-hydroxytryptamine,
endothelin-1, thromboxane A,-analogue U46619 (Gude
et al. 1998), noradrenaline (Kristova et al. 1999) in
different beds, general
vasoconstriction and blood pressure increase (Rees et al.
1989, Gardiner et al. 1990). Therefore, the interaction of
both arachidonate and NO pathways may play an
important physiological role in the regulation of vascular
tone (Di Rosa et al. 1996). From this point of view it is
important to determine whether vascular responses are
and mediated by either
prostaglandins or other endothelium-derived products.

to potentiate the

vascular leading to

endothelium-dependent

The aim of our study was to evaluate the effect of
inhibition  with
endothelium removal on vasoconstrictor responses to

cyclooxygenase indomethacin and

noradrenaline in the rabbit renal artery as a model vessel.
Methods
Rabbits (Cincilla) of both sexes weighing 2.5-3

kg were used in our experiments. The animals were
sacrificed by cervical dislocation.
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Experimental procedure

Both renal arteries were excised together with
the kidney and placed in Tyrode’s solution. After
isolation and cannulation, vessel segments were
transferred into a vessel chamber and perfused in parallel
at a constant flow with Tyrode’s solution (in mmol.I"):
NaCl 137, KClI 2.7, MgCl, 1.1, NaH,PO, 0.32, CaCl, 0.9,
NaHCOs 11.9, glucose 5.5. The perfusion solution was
saturated with 95 % O,/5 % CO,, maintained at 37 °C and
at pH 7.25-7.35. The changes of perfusion pressure were
measured by means of a tensometric transducer LDP 102
and registered on a recorder TZ 4200, Tesla. After an
equilibration period of 30 min, the basal perfusion
pressure was adjusted to 18-20 mm Hg at a flow rate of

22 ml/min.

Experimental protocol

Both renal arteries were handled identically.
After equilibration, standard doses of noradrenaline (0.1,
1, 10 pg) were injected directly into the cannula
(controls) in a volume of 0.1 ml at approximately 5-min
intervals. The vessels were than continuously perfused
for 15 min with indomethacin in a concentration of 10
mol.I"". After this time, deendothelisation by -air bubbles
lasting 2 min was performed and the same doses of
noradrenaline were used to evaluate the vasoconstrictor
responses of vessel segments (Fig. 1). In another group of
preparations, the effect of noradrenaline was evaluated in
a reverse arrangement when deendothelisation was
preceded by indomethacin administration.

Fig. 1. Rabbit renal
responses to noradrenaline (NA)
before and after deendothelisation
(DE) in indomethacin-pretreated
preparation (INDO,). The

characteristic recording from a

artery

single experiment.

S5min
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Drugs p<0.01, n=8 (Fig. 2). In reversed order, when
Noradrenaline hydrogentartarate (Lé¢iva, Czech  deendothelisation was followed by indomethacin

Republic) and indomethacin (Sigma) were used for all
experiments. Indomethacin was dissolved in ethanol. For
dilution of all drugs Tyrode’s solution was used. All
solutions were freshly prepared before each experiment.

Statistical evaluation of results

The data from renal arteries (expressed in
mm Hg) were evaluated using the Wilcoxon test for
pairwise comparison. For the comparison of two
independent samples, the Mann-Whitney U-test was
used. All values are expressed as median and confidence

limits of the median.
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Fig. 2. Comparison of constrictor responses of rabbit
renal artery to noradrenaline (NA) before (CONTROL)
and after indomethacin-pretreatment and
deendothelisation (INDO + DE). All values are expressed
as medians and their confidence limits.

Results

Isolated of rabbit renal arteries
contracted in a dose-dependent manner by noradrenaline
(NA) under the conditions of in vitro perfusion. In
indomethacin-pretreated vessels subsequent
deendothelisation (DE) by air bubbles enhanced the

contrictor responses to single doses of noradrenaline

segments

(controls versus indomethacin + DE expressed as median
and its confidence limits in mm Hg): 0.1 pg: 4.5 (3.8;27)
vs. 7.5 (5.2; 28.5), 1 pg: 24.4 (14.2; 67.5) vs. 72 (31.5;
118.5), 10 pg: 77.65 (57.8; 154.5) vs. 142.5 (91.5; 209.2),

administration, similar changes of responses to NA were
found (controls vs. DE + indomethacin): 0.1 pg: 6 (2.2;
18) vs. 9.35 (4.5; 18), 1 ng: 15.75 (6; 48) vs. 36 (15;
73.5), 10 pg: 38.6 (11.2; 69) vs. 55.5 (21.8; 105.8),
p<0.01, n=12 (Fig. 3). A comparison of vasoconstrictor
responses to NA (values relative to controls) in the renal
affected either by indomethacin  +
deendothelisation or deendothelisation + indomethacin
(Fig. 4) did not reveal any significant differences between
these groups of preparations: 0.1 pg: 1.62 (0.97; 2.76) vs.
1.68 (1.13; 3), 1 pg: 2.68 (1.48; 4.46) vs. 2.2 (1.76; 3.88),
10 pg: 1.65 (1.35; 1.91) vs. 1.93 (1.1; 2.43).
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Fig. 3. Comparison of constrictor responses of rabbit
renal artery to noradrenaline (NA) before (CONTROL)
and after deendothelisation followed by indomethacin
administration (DE + INDQO). All values are expressed as
medians and their confidence limits.
Discussion

The present results indicated that
vasoconstrictive responses to noradrenaline were
significantly potentiated in both experimental situations:
in indomethacin-pretreated renal arteries with subsequent
deendothelisation and in deendothelised preparations
treated with indomethacin. No significant differences
were found in responses to noradrenaline between these
groups. ‘

It is generally accepted that NSAIDs act by
inhibiting prostaglandin production by a blockade of
cyclooxygenase. The adverse effects of these drugs,
including renal damage, are also believed to result from
the inhibition of COX. The discovery of two isoforms of
cyclooxygenase COX-1 and COX-2 has provided an
explanation of some remarkable discrepancies in NSAID
(Pairet and Engelhardt 1996).

adverse effects
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Fig. 4. Relative constrictor response to noradrenaline
(NA) in rabbit renal artery subjected to two different
procedures: indomethacin-pretreatment with subsequent
deendothelisation (INDO + DE) and deendothelisation
Jfollowed by indomethacin administration (DE + INDO).
The values (given as medians and their confidence limits)
are expressed as the ratio of responses found in
experimental and control arteries.

Indomethacin, a relatively non-selectively acting drug,
inhibits COX-1 and COX-2 over a similar concentration
range. It is thus a more effective inhibitor of COX-1 than
ibuprofen or diclofenac, suggesting an increased risk of
renal problems with indomethacin. It was demonstrated
studies that
vasoconstrictor responses to various agents such as
noradrenaline (Michibayashi 1984) and phenylephrine
(Malomvolgyi et al. 1996) by preventing vasodilator PG
formation. We assessed the effect of indomethacin on
vascular responses to noradrenaline in previous studies
(Djibril et al. in press) in which significant potentiation of
these responses after indomethacin administration was

in  numerous indomethacin enhances

found not only in renal but also in femoral arteries. The
effect of indomethacin on vascular contractions in vitro
may result from inhibition of COX-1 present in the
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