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Summary. The objective of  this study was to evaluate the 
effect of two non-steroid anti-inflammatory drugs, in- 
domethacin and metamizole, on ureteral peristalsis dur- 
ing acute occlusion similar to the situation in renal colic. 
In 12 pentobarbital anesthetized sheep, both ureters were 
cannulated and the frequency of ureteral contractions, 
urine flow, mean ureteral pressure and blood pressure 
were recorded during 10-rain control and i.v. drug admin- 
istration periods. Both indomethacin (1-2mg/kg)  and 
metamizole (60-120mg/kg) showed a dose dependent 
reduction in peristaltic frequency without reduction of the 
mean pressure. In addition, the pressure amplitude of the 
peristaltic waves was also lowered, particularly with 
indomethacin. Only indomethacin reduced the urine flow. 
Arterial blood pressure was elevated by both drugs, 
particularly after the first dose of indomethacin. It can be 
concluded that indomethacin and metamizole reduce 
ureteral peristaltic frequency, probably blocking the im- 
pulse transmission at the ureteropelvic junction. 
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The clinical observation of the therapeutic usefulness of 
non-steroidal anti-inflammatory drugs (NSAID) in the 
treatment of renal colic [5, 10] prompted this study. The 
possible mechanism of action may involve the well-known 
analgesic actions of  NSAID associated with prostaglan- 
din synthesis inhibition [4] or reduction in ureteral 
motility and an antidiuretic effect on the kidney, as has 
been demonstrated in pigs with acute experimental ob- 
struction [11]. 

By in vitro experiments on isolated human ureters 
obtained from nephrectomies and sheep ureters we 
showed a dose-dependent inhibition of ureteral motility 
with different NSAIDs [2, 3, 14], which was related to 
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prostaglandin-synthesis inhibition [16]. It is important, 
however, to carry out in vivo experiments that allow both 
ureteral peristalsis and urine production to be monitored 
since both of these parameters are interrelated in pain- 
producing distension of the renal pelvis. The present 
experiments were designed to assess these parameters 
simultaneously in the obstructed and non-obstructed 
ureters of anaesthetized sheep. As NSAIDs,  indomethacin 
and metamizole, two drugs that have been used clinically 
in the treatment of renal colic, were chosen [5, 6]. Metami- 
zole, a dipyrone (Na phenyl-dimethyl-pyrazolone-methy- 
lamino-methane-sulphonate) is an effective analgesic, 
antipyretic and anti-inflammatory drug. 

Materials and methods 

Twelve Australian merino sheep (11 castrated males and one female) 
were used that weighed 29-36 kg. General anesthesia was given with 
pentobarbital sodium i.v. (30 mg/kg) and maintained with addition- 
al doses as required. The trachea was intubated via a tracheotomy to 
ensure a free airway and the animal respired spontaneously. A 
midline laparotomy was performed, and the ureters were ligated 
5 cm above the bladder and cannulated with 26 cm polyethylene 
catheters of 1.5mm OD. Twenty minutes prior to cannulation, 
10ml/kg saline was administered i.v. through a catheter in the 
jugular vein. One ureteric catheter was connected to a Statham 
pressure transducer to enable measurement of occluded ureteral 
pressure, while the contralateral side was drained via a 23 gauge 
needle. Urine flow and blood pressure were continuously recorded 
on a Gilson 5//6 chart recorder. Ureter pressure was intermittently 
recorded every 10min, followed by release of obstruction and 
drainage for 5 min. Two 10 rain control periods were recorded prior 
to drug administration. 

Indomethacin and metamizole were administered by i.v. bolus 
injection in separate experiments at doses of 1 and 2mg//kg and 60 
and 120 mg/kg, respectively. 

Calculations 

Six experiments were carried out for each drug. In these, the 
frequency of ureteral phasic contractions, the mean ureter pressure 
and the pressure amplitude were determined from one ureter during 
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Fig. 1. Control experiment: urodynamic 
parameters and arterial blood pressure during 
urether occlusion. Note immediate rise of 
ureter pressure after occlusion. UF, Urinary 
flow (each deflection corresponds to one 
drop); UP, ureteral pressure (calibration: 
50 mmHg; BP, arterial blood pressure cali- 
bration: 200 nmHg, time of interval: 1 min) 
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Fig. 2. The effect of indomethacin (0.8 mg/kg 
i.v.) on ureteral pressure. Indomethacin 
administered at 4 rain (left side of panel). 
(Same calibration as in Fig. 1) 

a 10-min period of obstruction. Urine flow was determined on the 
contralateral side by counting the drops from the analogue output of 
the chart record, multiplied by the volume of one drop. The mean 
ureter pressure was calculated as the trough level plus 50% of the 
pressure amplitude. The mean blood pressure was calculated as the 
diastolic pressure plus one-third of the blood pressure amplitude. 
The frequency of ureter contractions was counted as the number of 
primary (large) deflections per minute. 

The uro- and hemodynamic parameters were assessed for each 
consecutive minute and the mean value and standard errors for the 
whole period of obstruction calculated. Statistical comparison was 
made for the control period preceding the drug administration 
period. Standard statistical methods were used and level of signifi- 
cance indicated as follows: < 0.05", < 0.01"*, and< 0.001"**. 

Drugs 

Indomethacin was supplied as sterile powder in Confortid vials 
(Dumex, Denmark) containing indomethacin sodium (50 mg) and 
monosodium phosphate (27.1mg). Indomethacin solution was 
obtained by reconstitution of the vial with 10 ml sterile, distilled 
water; the solution had a pH of 7.7 Metamizole (Hoechst, FRG) was 
obtained as a powder and dissolved in distilled water. 

Results  

Dur ing  the 10-min con t ro l  pe r iod  p r io r  to d rug  adminis -  
t ra t ion ,  occlus ion of  the ur ine  f low after  a t t a chmen t  o f  the 
ure tera l  ca the ter  to the pressure  t r ansduce r  resul ted  in an  
increase in pressure  and  clearly visible contrac t i le  per is ta l -  
tic waves (Fig.  1). 

F igure  2 and  Table  1 show the effect o f  i ndome thac in  
on the pa rame te r s  measured .  The  mos t  no t iceable  effect 
was tha t  of  increased ar ter ia l  b l o o d  pressure ,  pa r t i cu l a r ly  
after  the first  dose.  Urine  flow successively decl ined and  
there was also a r educ t ion  in the f requency and  amp l i t ude  
of  per is ta l t ic  cont rac t ions .  The  ure tera l  mean  pressure ,  
however ,  d id  no t  decline. 

The  changes observed  after  admin i s t r a t i on  o f  me tami -  
zole were s imi lar  and  are  shown in Fig.  3 and  Table  2. 
Me tamizo le  had  less effect on ar ter ia l  b l o o d  pressure ,  bu t  
it  i nduced  a dose -dependen t  r educ t ion  in the f requency  o f  
ure tera l  cont rac t ions .  There  was a t rans ient  sl ight increase  
of  ure ter  pressure  ampl i tude  af ter  the first dose and  no 
change af ter  the second dose.  Ure te ra l  mean  pressure  was 
sl ightly elevated.  M a ta miz o l e  d id  no t  affect diuresis.  

In  a separa te  exper iment ,  the  pressure  in the pa r t i a l ly  
occ luded  ca the te r  used for  ur ine f low de t e rmina t i on  was 
measu red  and  found  to be 32.7_+3.0% of  tha t  o f  the  
to ta l ly  occ luded  ureter .  

Discuss ion  

The present  s tudy showed tha t  in t ravenous  admin i s t r a t -  
ion o f  bo th  i ndome thac in  and  me tamizo le  reduces  the 
f requency  of  ure ter  con t rac t ions  on a dose -dependen t  
basic. Only  indomethac in ,  however ,  s ignif icant ly lowered  
diuresis  and  the amp l i t ude  of  ure tera l  pressure.  

In  an  earl ier  s tudy  on  sheep,  bu t  wi thou t  p r io r  infus ion 
o f  saline,  we no ted  s imi lar  changes with indomethac in .  In  
these exper iments  ur ine  f low was no t  r ecorded  s imul-  
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Table 1. Effect of two doses of indomethacin on blood pressure and ureter dynamics in sheep experiments (n = 6). Data represent arithmetic 
means (• standard errors of the mean. p values express degree of statistical significance in relation to control 

Parameters Control 0.8 mg/kg p 2.4 mg/kg p 

Mean blood pressure (mmHg) 99.7 _+ 0.3 
Urine flow (ml/min) 0.33 _+ 0.01 
Ureter frequency (c/min) 16.5 _+ 0.08 
Ureter amplitude (mmHg) 21.0 _+ 0.5 
Ureter mean pressure (mmHg) 32.6 _+ 0.2 

123.5 _+ 2.4 ** 119.2 • 0.5 ** 
0.27 + 0.02 * 0.23 _+ 0.03 * 

16.3 +_ 0.14 NS 13.4 + 0.06 ** 
16.4 _+ 0.5 ** 17.6 + 0.4 ** 
32.9 • NS 32.4 _+0.1 NS 

* p < 0.05 
** p < 0.01 

Table 2. Effect of two doses of metamizole on blood pressure and ureter dynamics in sheep experiments (n = 6). Data represent arithmetic 
means (_+) standard errors of the mean. p values express degree of statistical significance in relation to control 

Parameters Control 60 mg/kg p 120 mg/kg p 

Mean blood pressure (mmHg) 93.9 _+ 0.3 
Urine flow (ml/min) 0.54 _+ 0.01 
Ureter frequency (c/rain) 17.3 • 0.1 
Ureter amplitude (mmHg) 15.5 • 0.3 
Ureter mean pressure (mmHg) 27.9 _+ 0.3 

98.3 +0.1 ** 104.1 +_0.1 ** 
0.59 _+ 0.01 NS 0.53 _+ 0.03 NS 

15.8 _+ 0.2 ** 14.7 • 0.17 ** 
16.8 _+ 0.6 * 15.4 _+ 0.7 NS 
29.4 _+ 0.1 ** 29.7 _+ 0.1 ** 

* p < 0.05 
**p < 0.01 
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Fig. 3. The effect of metamizole (120 mg/kg 
i.v.) on ureter pressure, urine flow and arterial 
blood pressure. Metamizole administered at 
4 rain. (Same calibration as in Fig. 1) 

t aneous ly ,  and  it was therefore  diff icult  to  come to any  
conclus ions  a b o u t  the mechan i sm of  ac t ion  [1]. In  the 
presen t  s tudy  ur ine  f low ure ter  d r o p p e d  by  30 % after  the 
second  dose o f  i ndomethac in ,  bu t  there  was no change  
af ter  metamizo le .  

The r educ t ion  in diuresis  af ter  a d m i n i s t r a t i o n  of  a non-  
s te ro id  a n t i - i n f l a m m a t o r y  agent  can be expla ined  by  
inh ib i t ion  of  p r o s t a g l a n d i n  synthesis  in the obs t ruc t ed  
k idney  [3]. The  m o d e r a t e  r educ t ion  obse rved  in the 
presen t  s tudy  might  be re la ted  to  the fact  tha t  the  ure ter  
f rom which the f low was r eco rded  was only  pa r t i a l l y  
b locked  due to the i m p e d i m e n t  o f  ou t f low pass ing  
t h r ough  a 23 gauge  needle.  The  r educ t ion  on  the to ta l ly  
obs t ruc ted  side f rom which the pressure  was recorded  
could  no t  be assessed for  obvious  reasons .  

Due  to  p r eope ra t i ve  h y d r a t i o n  o f  the an imals ,  the 
inh ib i t ion  o f  v a s o d i l a t o r  p r o s t a g l a n d i n s  m a y  have been  

b lun ted  [12]. One would  expect  tha t  the s ignif icant  
r educ t ion  in ur ine  f low obse rved  in the presen t  series o f  
exper iments  would  be assoc ia ted  with s imul taneous  low- 
er ing of  the mean  ure ter  pressure  and  ampl i tude .  This  was 
not  obse rved  in our  s tudy  and  there  was on ly  a m o d e r a t e  
r educ t ion  in the amp l i t ude  o f  per i s ta l t ic  pressure  waves. 
This  seems to indicate  tha t  the N S A I D  used  in this s tudy  
d id  not  s ignif icant ly  affect the s m o o t h  muscle  tens ion  o f  
the ureter .  

The  r educ t ion  in ure ter  per i s ta l t ic  f requency  is an  
in teres t ing obse rva t ion  and  can be expla ined  by  two 
a l te rna t ive  mechanisms:  (1) tha t  the drugs  p r imar i l y  
reduce the p a c e m a k e r  f requency  in the renal  pelvis o r  (2) 
tha t  the N S A I D  blocks  impulse  t r ansmiss ion  in the ureter .  
The  p a c e m a k e r  is k n o w n  to be loca ted  in the pelvis [17] 
and  an  inh ib i t ion  of  impulse  t r ansmiss ion  n o r m a l l y  
occurs  at  the ure te rope lv ic  j unc t ion  [8]. A n  increased 
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transmission block seems to be the most  likely expla- 
nat ion since we have recently shown that  p ropaga t ion  of  
contractile impulses in the ureter is under  the control  of  
prostaglandins [15]. 

When  compar ing  the effect o f  indomethacin  with 
metamizole,  it is apparent  that  indomethacin-reduced 
diuresis was only recorded in the partially obstructed 
ureter f rom which the urine flow was actually recorded. 
This effect must  be related to an intrarenal mechanism. It  
is known that  acute obstruct ion of  the ureter is associated 
with increased renal b lood  flow and diuresis, which is 
mediated by increased intrarenal prostaglandin pro-  
duct ion [13]. This response obviously can be blocked with 
cyclooxygenase inhibitors like indomethacin  [12]. There- 
fore, it can be concluded that  indomethacin  has a dual 
renal and ureteral effect, whereas metamizole only seems 
to influence the frequency control  of  the ureter. 

The consistent finding of  elevated arterial b lood press- 
ure, part icularly after administrat ion of  indomethacin,  
can be explained on the basis of  a block in the release of  
vasodilator  prostaglandins,  notably  prostacyclin,  which is 
normal ly  cont inously  released f rom the p u l m o n a r y  vas- 
culature [7]. Al though  the resting levels are not  sufficient 
to play an impor tan t  role in b lood  pressure homeostasis,  
increased au tonomic  tone, such as in the present exper- 
imental situation, may  elicit condit ions with a higher 
output  of  prostaglandins [9]. 
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