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ABSTRACT 
Because of the abundant use of proton pump inhibitors (PPIs) and  histamine H2- 

receptors antagonists ( H2RAs) and considering the hazards of high intravenous (IV) dosing 

especially in critically ill intensive care unit ( ICU)  patients and in view of controversy about 

the cardiac effects of these drugs. So it was of interest in the present work to investigate and 

compare the effects of either pantoprazole or ranitidine on some cardiovascular aspects using 

both  isolated and intact experimental animal preparations. 

The effect of different increasing doses of  pantoprazole or ranitidine on the amplitude 

of myocardial contraction of isolated perfused rabbit  heart and on NE-induced contraction of 

aortic spiral strips of rabbits were studied. Their effects on the mean arterial blood pressure 

(MABP), heart rate (HR) and electrocardiogram (ECG) of anaesthetized cats were also 

investigated. 

This stady showed that, pantoprazole caused a significant dose-dependent reduction in 

the amplitude of myocardial contraction with mean percentage reductions ranged from 2.5 ± 

0.55 to 58.4 ± 3.82, while ranitidine had no effect. The cardioinhibitory effect of pantoprazole 

was proven to be due to a calcium channel blocking effect. On NE-induced contraction of 

aortic spiral strips, both pantoprazole and ranitidine produced a significant dose dependent 

reduction.  The mean percentage reductions ranged from 3.9 ± 0.59 to 40.3 ± 2.13, and8.3 ± 

2.45 to 45.4 ± 5.82 for pantoprazole and ranitidine respectively. Intravenous bolus injection of 

both drugs produced a significant dose-dependent reduction in MABP. The mean percentage 

reductions ranged from 0.6 ± 0.23 to 16.1 ± 3.15 and  0.7 ± 0.19 to 42.6 ± 3.21 for 

pantoprazole and ranitidine respectively and were found to be statistically significant. On the 

other hand, continuous intravenous infusion of pantoprazole 1.5 mg/kg or  ranitidine 2 mg/kg 

which is equivalent to the human therapeutic dose (HTD), for 2 hours did not produce any 

change in the MABP, ECG pattern and heart rate of an anaesthetized cat all over the time of 

infusion. 

In conclusion, ranitidine had no cardioinhibitory effect compared to pantoprazole. So, 

it could be prefered to pantoprazole especially in cardiac patients. On the other hand, the 

possibility of negative inotropic effect with pantoprazole should be considered carefully 

especially in patients with myocardial contractility dysfunction. 

In the setting where intermittent IV bolus administration of either pantoprazole or 

ranitidine is needed, pantoprazole seems to be more favourable of the two drugs evident by its less 

hypotensive effect plus insignificant effect on heart rate and no changes in ECG record even at 

high doses. 

The continuous IV infusion route may be safer and better chosen rather than IV bolus 

intermittent dosing to avoid any possible cardiovascular side  effects  of either pantoprazole or 

ranitidine.  
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INTRODUCTION 

Prophylaxis against the development of stress ulcers and subsequent gastric bleeding 

is a major therapeutic challenge in intensive care medications in the inpatients and intensive 

care unit settings. Stress related mucosal damage is an acute, erosive gastritis of unclear 

pathophysiology, representing conditions ranging from stress-related injury to stress ulcer.  It 

is apparent in 75-100% of critically ill patients within 24 hours of admission to an intensive 

care unit (Grube and May, 2007). 

 Proton pump inhibitors (PPIs) and histamine H2-receptor antagonists (H2RAs) are 

commonly used in oral and intravenous formulations as prophylaxis against stress-induced 

gastritis, ulcers, and gastrointestinal bleeding in high-risk patients. Proton pump inhibitors 

may be also a particularly important intervention after cardiac surgery (Hata et al., 2005). 

The advantage of PPIs over H2RAs is that, there was no tachyphylactic phenomena reported 

in patients taking PPIs, resulting in more perdictable and sustained PH control than H2RAs  

(Pongprasobchai, 2009).  

       They are also commonly prescribed prophylactically to patients with ischemic heart 

disease including stable angina that have received percutaneous coronary intervention to prevent 

gastrointestinal bleeding  particularly for those patients considered to be at high risk  (Wu et al., 

2011).  

      In a report, the use of high-dose of ranitidine H2-blocker was associated with several 

adverse effects such as bradycardia, sinus arrest, atrio-ventricular conduction disturbances, 

and cardiac decompensation (Hinrichsen et al., 1995). However, another study reported that 

H2-blocker could modulate heart-rate variability, and has the possibility to inhibit the increase 

in the sinus rate and prevent ventricular ectopy (Ooie et al., 1999). Moreover the PPI, 

pantoprazole has been found to depress cardiac contractility at higher concentration in-vitro, 

although omeprazole administration did not lead to any changes in the cardiac performance of 

patients with congestive heart disease (Tanaka et al., 2008). 

 

MATERIALS AND METHODS 

Animal doses  corresponding to the human therapeutic doses were calculated according to 

the method given by Paget and Barnes, (1964) who calculated the dose in relation to the animal 

surface area. 

I) In-Vitro studies:  

1- Isolated perfused rabbit heart: The effect of different increasing doses of either 

pantoprazole (1.5-48 µg/ml) or ranitidine (2 - 64 µg/ml) on the amplitude of myocardial 

contractility of isolated perfused rabbit heart was studied by (Modified Langendorff 

preparation): (Staff of the department of pharmacology. Edinburgh, 1970a) and the site of 

action was investigated.  

2- Isolated aortic spiral strips of rabbit:The effect of different increasing doses of either 

pantoprazole (1.5-48 µg/ml) or ranitidine (2 - 64 µg/ml) on the NE-induced contraction of 

isolated rabbit aortic spiral strips was also studied. (Furchgott and Bhadrakom), (Staff of 

department of pharmacology, Edinburgh, 1970 a). 

II)  In-vivo studies: 

Effect  on the mean arterial blood pressure (MABP), heart rate and ECG of 

anaesthetized cats. 
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The effect of different increasing doses of  either pantoprazole (0.37 – 12mg/kg) or ranitidine 

(0.5-16mg/kg) on MABP, heart rate and ECG pattern  and also the effect of IV infusion of either 

pantoprazole (1.5mg/kg) or ranitidine(2 mg/kg) were studied according to the  Staff of 

department of pharmacology, Edinburgh, 1970 a) and the site of action was investigated.   

t-test for comparision and of significance (Steel and Torrie 1960).   

 

RESULTS: 

I) In-vitro studies: 

1) Isolated perfused rabbit heart: the  effect on the amplitude of myocardial 

contraction(cm)  

Pantoprazole (1.5 µg/ml - 48 µg/ml) caused a significant dose-dependent reduction in the 

amplitude of myocardial contractility as shown in (Fig. 1). The mean percentage reductions 

ranged from 2.5 ± 0.55 to 58.4 ± 3.82 and were found to be statistically significant (Table 1). 

The cardioinhibitory effect of pantoprazole was persisted after the complete blockade of nicotinic 

and muscarinic receptors. In addition, it did not affect neither the positive inotropic action of 

isoprenaline nor histamine. The myocardial depressant effect of pantoprazole was completely 

abolished by Ca
+2

 channel blocker, indicating that Ca
+2

 could play a role in pantoprazole 

mediating myocardial depression, as shown in (Fig. 2 a, b,c,d,e&f). Ranitidine at all doses shad no 

effect in the amplitude of myocardial contractility as shown in (Fig. 3). 

2) Effect on NE-induced contraction (cm) of isolated rabbi t aortic strip:        

Pantoprazole  or ranitidine in small doses produced no effect, while in larger doses 3 

µg/ml - 48 µg/ml for pantoprazole and 8 µg/ml - 64 µg/ml for ranitidine they produced a 

significant dose dependent reduction of NE-induced contractions. The mean percentage 

reductions ranged from 3.9 ± 0.59 to 40.3 ± 2.13, and8.3 ± 2.45 to 45.4 ± 5.82 for 

pantoprazole and ranitidine respectively and were found to be statistically significant (Fig. 4 

& 5, Table 2 & 3). No significant difference was found on comparing the mean percentage 

reduction in NE-induced contraction between the two drugs. Ranitidine produced a slightly 

less relaxant effect than pantoprazole at all doses except at the very large dose as shown in ( 

Table 4 & Fig. 6).  

II) In-vivo studies 

Effect  on the mean arterial blood pressure (MABP), heart rate and ECG of 

anaesthetized cats. 

Intravenous bolus injection of small dose of pantoprazole (0.37 mg/kg) elicited no effect, 

while larger doses 0.75-12mg/kg produced a significant dose-dependent reduction in MABP. The 

mean percentage reductions ranged from 0.6 ± 0.23 to 16.1 ± 3.15 (Fig. 7 & Table 5).  

  The blood pressure lowering effect of pantoprazole was persisted after the complete 

blockade of nicotinic, muscarinic,  β-adrenergic and histamine ( H1 &H2) receptors. However the 

fall in BP induced by pantoprazole was completely abolished by blocking the Ca
+2

 channel as 

shown in (Fig. 8 a,b,c ,d, e). On ECG, pantoprazole showed insignificant effect on heart rate 

and there was no abnormalities in the ECG pattern (Fig. 9). On the other hand, continuous 

intravenous infusion of pantoprazole 1.5 mg/kg, which is equivalent to the human therapeutic 

dose (HTD), for 2 hours at a rate of  12µg/min did not produce any change in the MABP, 

ECG pattern and heart rate of an anaesthetized cat all over the time of infusion (Fig. 10). 

The intravenous bolus injection of  ranitidine (0.5-16mg/kg)  was also found in the present 

work to exert a dose-dependent reduction in the MABP as shown in (Fig. 11) . The mean 
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percentage reductions ranged from 0.7 ± 0.19 to 42.6 ± 3.21 and were found to be statistically 

significant (Table 6). The blood pressure lowering effect of ranitidine was persisted after the 

complete blockade of nicotinic, muscarinic,  β-adrenergic, H1-receptors and  complete blockade 

of Ca
+2

 channel (Fig. 12 a,b,c,d &e). Ranitidine had no effect on heart rate except for the largest 

dose in which ranitidine produced a significant increase in the heart rate. No abnormalities in 

ECG pattern were observed as shown in (Fig. 13). On the other hand, continuous intravenous 

infusion of ranitidine 2 mg/ml,  which is equivalent to the HTD, for 2 hours at a rate of 16.7 

µg/min did not produce any change in the MABP or ECG pattern and heart rate of an 

anaesthetized cat all over the time of infusion (Fig. 14). ). Significant difference was found on 

comparing the mean percentage reduction  on MABP of anaesthetized cat (Table 7 & Fig. 15 

& 16). 

 

Figure (1): Effect of pantoprazole (1.5-48 g/ml) on the amplitude of myocardial 

contraction(cm) of isolated rabbit heart.  N:normal    Pa :pantoprazol  

 
Table (1): Mean % reductions caused by  pantoprazole (1.5-48 g/ml) on the amplitude of 

myocardial contraction of isolated rabbit heart. 

                   Doses   ( 1.5 – 48 µg/ml) 

 1.5 3 6 12 24 48 

Mean 2.5 5.7 13.6 19.7 37.6 58.4 

± SEM 0.55 0.67 1.40 1.61 2.63 3.82 

P <0.01* < 0.001* < 0.001* < 0.001* < 0.001* < 0.001* 

P= Test of significancy between pantoprazole and rantidine 
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Figure (2a): Effect of pantoprazole (24g/ml) on the isolated perfused rabbit heart after the 

complete blockade of nicotinic and muscarinic receptors. 

N   = Normal contraction      Pa = Pantoprazole 

NSD = Nicotine small dose  NLD = Nicotine large dose 

Ach = Acetylcholine   

 

 
Figure (2b): Effect of pantoprazole (24g/ml) on isolated perfused rabbit heart after the 

complete blockade of B-adrenoceptors. N:normal   Iso: isoprenaline  

 

 

Figure (2c): Effect of pantoprazole (24g/ml) on isoprenaline-induced positive inotropic 

effect of isolated perfused rabbit heart. 

N= Normal    Pa.= Pantoprazole 

Iso= Isoprenalin 
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Figure (2d): Effect of pantoprazole (24g/ml) on histamine-induced 

positive inotropic effect of isolated perfused rabbit heart. 

N= Normal contraction  Pa= Pantoprazole 

 

 

Fig. (2e): Effect of pantoprazole (24g/ml) on isolated perfused rabbit heart after the 

complete blockade of calcium channel by verapamil. Ca
+2

 = Calcium gluconate 

(300g/ml) 

 

 

Figure (2f): Effect of pantoprazole on calcium induced-positive inotropic effect of isolated 

perfused rabbit heart.  

N = Normal                                     Pa = Pantoprazole 

Ca
+2

 = Calcium gluconate (300g/ml) 
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Figure (3): Effect of ranitidine (2 - 64 g/ml) on the amplitude of myocardial contraction 

(cm) of isolated rabbit heart. N:normal   R: ranitidine  

 

 
 
Figure (4): Effect of pantoprazole (1.5 - 48 g/ml) on norepinephrine-induced 

contraction(cm)  of rabbit aortic spiral strip. 

Pa = Pantoprazole                                    W = Wash 

NE = Norepinephrine (0.5g/ml)             R: ranitidine  

 

 

 
 
Figure (5): Effect of ranitidine (2 - 64 g/ml) on norepinephrine-induced contraction of 

rabbit aortic spiral strip. 
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Table (2): Mean % reductions caused by pantoprazole (1.5-48 g/ml) on norepinephrine-

induced contraction (cm) of isolated rabbit aortic spiral strip. 

         

                   Doses   ( 1.5 – 48 µg/ml) 

    1.5 3 6 12 24 48  

Mean 0 3.9 12.7 20.9 27.8 40.3 

± SEM -------- 0.59 0.93 1.25 1.61 2.13 

P  <0.05* <0.05* <0.05* <0.05* <0.05* 

* = significant    P<0.05  

 

Table (3): Mean % reductions caused by ranitidine (2-64 g/ml) on norepinephrine- induced 

contraction (cm) of isolated rabbit aortic spiral strip. 

 

 
Doses (2 – 64 µg/ml) 

2 4 8 16 32 64 

Mean 0.0 0.0 8.3 15.8 26.1  45.4 

± SEM 0.0 0.0 2.45 2.85 3.82 5.82 

P   <0.05* <0.05* <0.05* <0.05* 

* = significant    P<0.05  

 
Table (4): Comparison between mean % reductions in norepinephrine-induced contraction(cm) 

of isolated rabbit aortic spiral strip caused by either pantoprazole (1.5-48µg/ml) or 

ranitidine (2-64µg/ml). 

 

 Pa 

3 

R 

4 

Pa 

6 

R 

8 

Pa 

12 

R 

16 

Pa 

24 

R 

32 

Pa 

48 

Ra 

64 

Mean 3.9 0.0 12.7 8.3 20.9 15.8 27.8 26.1 40.3 45.4 

±SEM 0.59 0.0 0.93 2.45 1.25 2.85 1.61 3.82 2.13 5.82 

p• >0.05 >0.05 >0.05 >0.05 >0.05 

Pa= Pantoprazole                     R=Ranitidine 

p• = Test of significance between pantoprazole and ranitidine. 
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Figure (6): Bar chart showing the comparison between the mean % reduction ( SEM) of 

pantoprazole and ranitidine on norepinephrine-induced contraction of isolated 

rabbit aortic spiral strip. 
Doses of pantoprazole (P1: P6) are 1.5, 3, 6, 12, 24 & 48 g/ml. 

Doses of ranitidine (R1: R6) are 2, 4, 8, 16, 32 & 64 g/ml. 
 
 

   

 

 

 

 

 

 

 

 

 

Figure (7): Effect of pantoprazole (0.37-12 mg/kg) on the mean arterial blood pressure of 

anaesthetized cat. 

N=Normal                      Pa = Pantoprazole 
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Table (5): Mean % reductions caused by  pantoprazole (0.37-12mg/kg) in the mean arterial 

blood pressure of anaesthetized cat. 

 

 Doses  ( 0.37 – 12 mg/kg) 

 0.37 0.75 1.5 3 6 12 

Mean 0.0 0.6 2.0 4.1 8.4 16.1 

± SEM 0.0 0.23 0.37 0.65 2.18 3.15 

P  < 0.05* < 0.01* <0.001* <0.001* <0.001* 

*= Significant  P < 0.05 

 

a 

 
 

 

 

 

 

 

 

 

 

 

 

 

b 
Figure (8 a&b): Effect  of pantoprazole after complete blockade of nicotinic (a) and 

muscarinic receptors (b) 

Pa = Pantoprazole                      Hexa = Hexamethonium bromide 

NSD = Nicotin small dose 
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c 

 

 

 

 

 

 

 

 

 

 

d 

 
e 

Figure (8 c, d & e): Effect of pantoprazole (6mg/kg) after complete blockade of β-adrenergic 

receptors  (c), histamine H1& H2  (d) and calcium channel (e).  

P:pantoprazole ,    Iso: isoprenaline, Ca
+2

 = Calcium 
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Figure (9): Effect of pantoprazole (0.37-12mg/kg) on ECG records  and HR of normal 

anaesthetized cat.  

 

 

 

 

 

 
Figure (10): Effect of intravenous infusion of pantoprazole (1.5mg/kg) for 2 hours on the 

mean arterial blood pressure of anaesthetized cat 

 

 

 

 

 

 

 

 

 

 

Figure (11): Effect of ranitidine (0.5-16 mg/kg) on the mean arterial blood 

pressure of normal anaesthetized cat.  N :normal ,  R: ranitidine  
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Table (6): Mean % reductions caused by ranitidine (0.5-16mg/kg) in the mean arterial blood 

pressure of anaesthetized cat. 

 Doses  ( 0.5 – 16 mg/kg) 

  0.5 1 2 4 8 16 

Mean 0.7 1.6 3.8 9.4 23.6 42.8 

± SEM 0.19 0.37 0.45 1.29 1.77 3.21 

P < 0.05* < 0.05* < 0.05* < 0.05* < 0.05* < 0.001* 

 
    * = Significant (P< 0.05). 
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b 

 
Figure (12 a&b): Effect of ranitidine (8mg/kg) after complete blockade of nicotinic (a) and 

muscarinic receptors (b). 

R= Ranitidine                  Hexa = Hexamethonium bromide    NSD: nicotine small dose  
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Figure (12 c, d & e): Site of action of ranitidine (8mg/kg) after complete blockade 

of β-adrenergic receptors  (c), histamine H1 -receptors (d) 

and calcium channel (e). ,    Iso: isoprenaline R= Ranitidine, 

N:normal  
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Figure (13): Effect of ranitidine (0.5-16mg/kg) on ECG records of 

anaesthetized cat.  

 

 

 

 

 

 

 
Figure (14): Effect of intravenous infusion of ranitidine (2mg/kg) for 2 hours on arterial 

blood pressure of anaesthetized cat. 

 
 

Table (7): Comparison between mean % reductions in the mean arterial blood pressure 

caused by either pantoprazole (0.37-12mg/kg) or ranitidine (0.5-12mg/kg). 

 Pa 
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Mean 0.0 0.7 0.6 1.6 2.0 3.8 4.1 9.4 8.4 23.6 16.1 42.8 

±SEM --- 0.19 0.23 0.37 0.37 0.45 0.65 1.29 2.18 1.77 3.15 3.21 

P• < 0.02* <0.05* < 0.05* < 0.05* < 0.05* < 0.05* 

Pa = Pantoprazole                  R = Ranitidine 

p• = Test of significance between pantoprazole and ranitidine   

*= Significant 

R 
80 

120 

100 

 



Az. J. Pharm Sci. Vol. 46, September, 2012. 

 

130 

0

5

10

15

20

25

30

35

40

45

50

P1R1 P2R2 P3R3 P4R4 P5R5 P6R6

Doses (mg/kg)

M
e

a
n

 %
 r

e
d

u
c
ti

o
n

 (
+

S
E

M
) 

Pantoprazole Ranitidine 

 

Figure (15): Comparison between the mean % reduction ( SEM) of pantoprazole and 
ranitidine on the mean arterial blood pressure ( MABP) of anaesthetized cat. 

Doses of pantoprazole (P1: P6) are 0.37, 0.75, 1.5, 3, 6, 12 mg/kg. 
Doses of Ranitidine (R1: R6) are 0.5, 1, 2, 4, 8, 16 mg/kg. 
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Figure (16): Bar chart showing the comparison between the mean % reduction  SEM of 

pantoprazole and ranitidine on the mean arterial blood pressure of 

anaesthetized cat. 

Doses of pantoprazole (P1: P6) are 0.37, 0.75, 1.5, 3, 6, 12 mg/kg. 

Doses of ranitidine (R1: R6) are 0.5, 1, 2, 4, 8, 16 mg/kg. 

 

DISCUSSION 

In-vitro studies: 
        In the present work, the reduction of myocardial contractility with different doses of 

pantoprazole is consistent with the study carried out by Schillinger et al. (2007), who reported 

that,  the negative inotropic effect of pantoprazole was present in myocardium from different 

species (human and rabbit) and in myocardium from different origins (atrial and ventricular), and 

in different myocardial preparations (multicellular and single cells).  

      The cardioinhibitory effect of pantoprazole in the present work was completely abolished 

by the Ca
+2

 channel blocker verapamil, also calcium evoked positive inotropic effect is 

completely disappeared by pantoprazole, indicating that Ca
+2

 could play a role in pantoprazole 

mediating myocardial depressant effect.  

       These findings are in agreement with other studies which showed  that, the mechanism 

underlying the negative inotropic effect of pantoprazole in the myocardium may be 

completely different from the mechanism of the drug in gastric parietal cells and probably do 

not involve inhibition of H
+
/K

+
 ATPase (Schillinger et al., 2007). In myocardial tissue, the 

H
+
/K

+
 ATPase enzyme may regulate homeostasis of H

+
 and K

+
; so its suppression could cause 
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cellular acidosis which interfere with Ca
+2

 responsiveness in the muscle cell, and thereby 

depress myocardial contractility at the level of myofilament (Bers, 2001).  

         Pantoprazole-induced negative inotropism was found to be based on its effect on Ca
+2

 

homeostasis and myofilmant Ca
+2

 responsiveness and two underlying mechanisms have been 

proposed: (1) reduction in the amplitude of Ca
+2

 transients as a consequence of impaired Ca
+2

 

uptake and reduced Ca
+2

 influx, (2) reduced Ca
+2

  responsiveness of the myofilaments as a result 

of  reduced maximal active tension and a slightly lower sensitivity  (Schillinger et al., 2007).  

         On the contrary, clinical studies mentioned that, administration of the PPI 

(omeprazole) did not lead to any changes in the cardiac performance in healthy volunteers 

after one week oral treatment with therapeutic doses (Halabi and Kirch, 1992). In addition, a 

common high-dose regimen of pantoprazole usually applied for reducing rebleeding after 

endoscopic treatment of bleeding peptic ulcer did not result in clinically relevant impairment 

of left ventricular function and hemodynamics in healthy volunteers (Schillinger et al., 2009). 

However, patients with heart failure are much more susceptible to PPI-negative inotropic effect 

because of blunted contractile reserve subsequent to decreased sympathetic sensitivity or negative 

force-frequency relationship. In addition, the dependence of H
+
 elimination from H

+
/K

+
-ATPase 

may be increased in heart failure because of the impaired function of the Na
+
/H

+
  exchanger 

subsequent to increased Na
+
 (Pieske et al., 2002). Morever a study carried out by Sossalla et 

al. (2011) showed that, PPIs;  Pantoprazole, esomeprazole, and omeprazole  produced a 

significant and reversible  negative inotropic effects on isolated human failing  myocardium  

       In the present work and in contrast to pantoprazole, ranitidine did not cause any change in 

the amplitude of myocardial contraction of isolated rabbit heart. This finding  is simillar to that  

of Coruzzi et al. (1983) who reported that, ranitidine was virtually ineffective up to the 

maximum concentration tested on electrically stimulated human and rabbit isolated 

myocardium.  

In the present study, small dose of either pantoprazole or ranitidine had no effect, 

while at higher doses a significant dose-dependent reduction in norepinephrine-induced 

contraction of isolated aortic spiral strips of rabbit was found. . Similar  results were obtained by 

using the PPIs (leminoprazole) on the rat aortic rings precontracted with phenylephrine 

(Okabe et al., 1996). Also  Kelicen et al. (2002)  reported that, omeprazole caused a 

concentration-dependent relaxation of the rat aortic rings precontracted with phenylephrine. 

Furthermore, omeprazole and lansoprazole were found to induce  relaxation of phenylephrine-

induced contractions, of isolated human arteries (Naseri and Yeniserhirli, 2006). 

The mechanism of the vasorelaxant effect of PPIs is suggested to be unrelated to the 

inhibition of H
+
/K

+
 ATPase in vascular smooth muscle; since the concentration of PPIs 

required to cause maximal inhibition of H
+
/K

+
 pump is much less than the cocentration 

required for maximal inhibition of the contractile responses of isolated arteries (Rhoden, 

2000).  

The inhibitory effect of different H
+
/K

+
 ATPase inhibitors on calcium channels was 

also suggested in many studies carried out on rat aortic rings (Okabe et al., 1996), rabbit 

corpus cavernosum, and isolated human arteries (Sarioglu et al., 2000). In these studies, 

calcium channel blockade was proposed to be at least partially responsible for the relaxant 

effect of H
+
/K

+
ATPase inhibitors on smooth muscle contractility. This is because the 

intracellular free Ca
+2

 concentration regulates the tension of vascular smooth muscle and a 

decrease in intracellular Ca
+2

 will lead to vascular smooth muscle relaxation (Naseri and 

Yenisehirli, 2006).  



Az. J. Pharm Sci. Vol. 46, September, 2012. 

 

133 

As regard the vasorelaxant effect of ranitidine,  this result was in agreement with that 

mentioned by Bertaccini et al. (1984), who reported that, the H2-receptors antagonists, 

oxmetidine, caused relaxation of agonist-induced contractions of isolated rabbit aorta.  

In-vivo studies 

In the present study, bolus i.v injection of pantoprazole (0.75 – 12 mg/kg) produced a 

significant dose-dependent reduction in the mean arterial blood pressure of anaesthetized cat. The 

same doses caused insignificant change in heart rate and no abnormalities in the ECG pattern 

(rhythm & waves).  

The hypotensive effect of pantoprazole disagrees with results  reported by Booher et al. 

(2010) who mentioned that, intravenous injection of 40mg of pantoprazole in critically ill patients 

in the coronary and cardiothoracic intensive care units did not immediately impact important 

hemodynamic parameters. They also reported  no significant change in the systemic blood 

pressure, cardiac index or heart rate in the hours following pantoprazole administration. 

Difference in species and pharmacokinetic parameters, could explain the discripancy in this 

results and ours.  

The IV infusion of pantoprazole at a dose of 1.5 mg/kg which is equivalent to the 

corresponding HTD did not produce any change in the MABP, heart rate or ECG pattern 

throughout the time of infusion (2 hrs). These findings agrees with that mentioned by 

Yenisehirli and Naseri (2008) who reported that, intravenous infusion of pantoprazole, 

lansoprazole and omeprazole did not produce any change on blood pressure or heart rate of 

anaesthetized cat at doses of 7.2, 7.7 and 9mg/kg. In addition, no alteration or rhythm disorder 

was observed even after the 60-90 min follow-up period with all proton pump inhibitors. 

Schillinger et al. (2009) stated that, findings which were seen directly on isolated organs may 

be masked in-vivo by physiological effects such as preload, afterload, and neurohumoral 

activation.  

In the present study the IV bolus injection of ranitidine (0.5-16 mg/kg) also exerted a 

significant dose-dependent reduction in MABP, no effect on heart rate except of a significant 

increase in the heart rate at 16 mg/kg and no abnormalities in ECG pattern. On the other hand, it 

was found that in the present work, continuous IV infusion of ranitidine (2 mg/kg the dose 

equivalent to the corresponding HTD) in anaesthetized cat did not produce any change in mean 

arterial blood pressure, heart rate or ECG pattern throughout the time of infusion (2 hrs). This 

finding agrees with that reported by Goelzer et al. (1988) who mentioned that, IV infusion of 

ranitidine did not produce clinically significant hemodynamic effects in stable patients in 

intensive care units 

In addition  it was found that, the intravenous bolus injection of ranitidine or 

cimitidine to critically ill patients in intensive care unit caused a transient but significant 

reduction of MABP secondary to peripheral vasodilation without a compensatory increase in 

cardiac output (Smith et al., 1987). In another study it has been reported that, the heart rate 

did not increase with the decrease in blood pressure following IV administration of these 

drugs, as might be anticipated, which could  represent a relative negative chronotropic effect 

or a decrease in baroreceptor activity (Coursin et al., 1988). 

Cardiovascular complications such as severe hypotension, bradycardia, cardiac arrest, and 

ventricular tachyarrhythmias were observed after large intravenous bolus doses of ranitidine in 

severely ill patients by Hu et al. ( 1997). The mechanism behind ranitidine-induced hypotension 

was not clear. H2-receptors blocker-induced hypotension after autonomic denervation appears to 

be neither associated with stimulation of vasodilatory cholinergic receptors in smooth muscle of 

certain blood vessels (Vyas and Verma, 1981), nor due to its H2-receptor blocking property, 
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scince stimulation of vascular H2-receptors is known to induce hypotension and vasodilation in 

humans (Boyce, 1982). Therefore, it is likely that ranitidine is capable of relaxing the 

resistance vessels via unspecific mechanism.  

  In Comparison the hypotensive effect of either pantoprazole or ranitidine on mean 

arterial blood pressure of anaesthetized cat, both drugs produced a significant dose-dependent 

decrease in blood pressure, but the mean percentage reductions with ranitidine (0.5-16mg/kg) 

were higher than with pantoprazole (0.75-12mg/kg)  especially at higher doses with a mean 

percentage reduction ranged from 0.7 ± 0.19   42.8 ± 3.21 for ranitidine and  0.6 ± 0.23   16.1 ± 

3.15 for pantoprazole.  
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 ح تيه دواء الثاذرىترازول ودواء الراورديه علً تعض أعضاء الجهاز الدوريالمقارو حدراس

 ايىاش عثد العاطً عىدج –وعمد الثاز محمد  –سلىي عثد الحكيم رضىان  –مريم محمد حمىدج 

 جامعح الأزهر –كليح طة تىاخ  – قسم الفارماكىلىجً

 يُقغى ْذا انثحس إنٗ قغًيٍ :

ْٔٗ ذشًم دساعح ذأشيش انعشعاخ انًخرهفح ٔيكاٌ عًم كم يٍ دٔاء تُرٕتشاصٔل ٔ الرجارب علً الأعضاء المعسولح:  -أ

اظٗ. ٔأيعا دساعح دٔاء ساَيرذيٍ عهٗ قٕج اَقثاض انقهة انًعضٔل يٍ الأسَة انثهذٖ ٔعهٗ يعذل انغشياٌ فٗ انششياٌ انر

 ذأشيشًْا عهٗ انرقهصاخ انُاذعح عٍ انُٕسإتيُفشيٍ فٗ انششائػ انحهضَٔيح انًعضٔنح يٍ انششياٌ الأٔسغٗ نلأسَة انثهذٖ.

: ْٔٗ ذشًم انرعاسب عهٗ انقطػ انًخذسج تانفيُٕتاستيرٌٕ نذساعح ذأشيش انعشعاخ الرجارب علً الحيىاواخ الصحيحح-ب

ٍ دٔاء تاَرٕتشاصٔل ٔ دٔاء ساَيرذيٍ  عهٗ قياط يعذل ظغػ انذو انششياَٗ، ظشتاخ انفهة ٔ انًخرهفح ٔيكاٌ عًم كم ي

 عهٗ ذغعيلاخ سعى انقهة انكٓشتائٗ تعذ كلا يٍ انحقٍ أٔ انرقطيش انٕسيذٖ.

 الرجارب علً الأعضاء المعسولح:-أ

لانح احصائيح عهٗ قٕج اَقثاض ييكشٔظشاو/ييههيرش( قذ عثة اَخفاظا رٖ د 84 – 5,1ٔظذ أٌ دٔاء تاَرٕتشاصٔل ) -

انقهة انًعضٔل يٍ الأسَة انثهذٖ )يقاعا تانغُريًيرش(، ٔأٌ ْزا الاَخفاض نيظ يٍ خلال ذأشيش انذٔاء عهٗ انًغرقثلاخ 

ييكشٔظشاو/ييههيرش( نيظ نّ ذأشيش يعاد عهٗ  6انكٕنيُيشظيح أٔ تيرا الأدسيُانيح. كًا ٔظذ أٌ دٔاء تاَرٕتشاصٔل )

راييٍ فٗ ععهح انقهة، حيس نى يخرفٗ ذأشيش انٓغراييٍ انًُشػ نععهح انقهة تعذ إعطاء دٔاء يغرقثلاخ انٓغ

تاَرٕتشاصٔل. كًا نٕحظ إخرفاء ذأشيش دٔاء تاَرٕتشاصٔل انًصثػ نععهح انقهة تعذ غهق قُٕاخ دخٕل انكانغيٕو، يًا يذل 

 نععهح انقهة. عهٗ إحرًانيح أٌ يكٌٕ نهكانغيٕو دٔسا فٗ ذأشيش تاَرٕتشاصٔل انًصثػ

ييكشٔظشاو/ييههيرش( نيظ نّ ذأشيشعهٗ يعذل انغشياٌ فٗ  48 – 5,1ٔظذ أيعا أٌ دٔاء تاَرٕتشاصٔل عُذ انعشعاخ ) -

ييكشٔظشاو/ييههيرش( ٔظذ أٌ دٔاء تاَرٕتشاصٔل يضيذ يٍ عشياٌ  84انششياٌ انراظٗ، تيًُا فٗ انعشعاخ انعلاظيح انكثيشج )

 زِ انضيادج راخ دلانح إحصائيح.انذو فٗ انششياٌ انراظٗ ٔ أٌ ْ

ييكشٔظشاو/ييههيرش( إنٗ أٖ ذأشيش عهٗ قٕج  68 –4فٗ انًقاتم نى ذؤدٖ إظافح انشاَيرذيٍ فٗ انعشعاخ انًخرهفح ) -

اَقثاض ععهح انقهة انًعضٔل يٍ الأسَة انثهذٖ. ٔنكٍ ٔظذ أٌ نّ ذأشيش يعاد عهٗ يغرقثلاخ انٓغراييٍ فٗ ععهح 

 ش انٓغراييٍ انًُشػ نععهح انقهة تعذ إعطاء دٔاء ساَيرذيٍ.انقهة، حيس أخرفٗ  ذأشي

ييكشٔظشاو/ييههيرش( نيظ نّ ذأشيش عهٗ يعذل عشياٌ  68 –4ٔظذ أيعا أٌ إظافح  انشاَيرذيٍ فٗ انعشعاخ انًخرهفح )  -

 انذو فٗ انششياٌ انراظٗ.

اٌ الأٔسغٗ نلأسَة انثهذٖ فقذ ٔظذ أٌ عُذ دساعح ذأشيش كلا يٍ انذٔائيٍ عهٗ انششائػ انحهضَٔيح انًعضٔنح يٍ انششي -

ييكشٔظشاو/ ييههيرش( نيظ  8-4ييكشٔظشاو/ ييههيرش( ٔساَيرذيٍ )  5,1) انعشعاخ انصغيشج نكم يٍ دٔاء تاَرٕتشاصٔل

ييكشٔظشاو/ييههيرش  48إنٗ  3نًٓا ذأشيش عهٗ انرقهصاخ انُاذعح عٍ انُٕسإتيُفشيٍ، تيًُا فٗ انعشعاخ يٍ 

انُاذعح عٍ  ييكشٔظشاو/ييههيرش نهشاَيرذيٍ فقذ ٔظذ أًَٓا قذ ذغثثا فٗ ذصثيػ انرقهصاخ 68إنٗ  4نهثُرٕتشاصٔل ٔ 

 انُٕسإتيُفشيٍ تطشيقح يرذسظح حغة انعشعح ٔكاٌ ْزا انرأشيش رٖ دلانح إحصائيح.

تًقاسَح ذأشيش كلا يٍ انذٔائيٍ عهٗ انرقهصاخ انُاذعح عٍ انُٕسإتيُفشيٍ فقذ ٔظذ أٌ كلا يٍ انذٔائيٍ قذ ذغثثا فٗ ذصثيػ  -

نثُرٕتشاصٔل فٗ ظًيع انعشعاخ يا عذا انعشعاخ ْزِ انرقهصاخ ٔنكٍ كاَد انُغثح أقم فٗ انشاَيريذيٍ عُّ فٗ ا

 انكثيشج.
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 :الرجارب علً الحيىاواخ الصحيحح-ب

 ذأثير دواء تاورىترازول:

تانُغثح نهرعاسب انرٗ أظشيد نقياط يعذل ظغػ انذو انششياَٗ فٗ انقطػ انًخذسج، ٔظذ أٌ دٔاء تُرٕتشاصٔل فٗ  -

نّ ذأشيش عهٗ قياط يعذل ظغػ انذو تيًُا فٗ انعشعاخ يٍ   ييههعشاو/كيهٕظشاو( نى يك7,30ٍانعشعح انصغيشج  )

ييههعشاو/كيهٕظشاو( فقذ عثة اَخفاظا رٖ دلانح إحصائيح فٗ ظغػ انذو انششياَٗ، ٔأٌ ْزا الاَخفاض  54 – 7,01)

يًُا نٕحظ نى يكٍ يٍ خلال ذأشيش انذٔاء عهٗ انًغرقثلاخ انكٕنيُيشظيح أٔ تيرا الأدسيُانيح أٔ يغرقثلاخ انٓيغراييٍ ت

إخرفاء ْزا الاَخفاض تعذ غهق قُٕاخ دخٕل انكانغيٕو ، يًا يذل عهٗ إحرًانيح أٌ يكٌٕ نهكانغيٕو دٔسا فٗ  ذأشيش 

 تاَرٕتشاصٔل انخافط نعغػ انذو.

تانُغثح نهرعاسب انرٗ أظشيد عهٗ ذغعيلاخ سعى انقهة انكٓشتائٗ نهقطػ انًخذسج فقذ ٔظذ أٌ دٔاء تاَرٕتشاصٔل فٗ    -

 ييههعشاو/كيهٕظشاو( نيظ نّ ذأشيش عهٗ ظشتاخ انقهة ٔلا عهٗ سعى انقهة انكٓشتائٗ.  54- 7,30اخ انًخرهفح )انعشع

 ذأثير دواء راويريديه: -

تانُغثح نهرعاسب انرٗ أظشيد نقياط يعذل ظغػ انذو انششياَٗ فٗ انقطػ انًخذسج، ٔظذ أٌ دٔاء ساَيريذيٍ فٗ  -

ييههعشاو/كيهٕظشاو( قذ عثة اَخفاظا رٔ دلانح احصائيح فٗ ظغػ انذو،   56- 7,1انعشعاخ انعلاظيح انًخرهفح )

ٔأٌ ْزا الاَخفاض نيظ يٍ خلال ذأشيش انذٔاء عهٗ انًغرقثلاخ انكٕنيُيشظيح أٔ تيرا الأدسيُانيح أٔ يغرقثلاخ 

 انٓيغراييٍ أٔ قُٕاخ دخٕل انكانغيٕو.

شتائٗ نهقطػ انًخذسج فقذ ٔظذ أٌ دٔاء ساَيريذيٍ فٗ تانُغثح نهرعاسب انرٗ أظشيد عهٗ ذغعيلاخ سعى انقهة انكٓ -

ييههعشاو/كيهٕظشاو( نى يكٍ نّ ذأشيش عهٗ عشعح ظشتاخ انقهة أٔ عهٗ ذغعيلاخ   4 - 7,1انعشعاخ انعلاظيح )

ييههعشاو/كيهٕظشاو قذ عثة اسذفاعا رٖ  56سعى انقهة انكٓشتائٗ نهقطػ انًخذسج ، تيًُا فٗ انعشعح الأخيشج 

 ئيح فٗ عذد ظشتاخ انقهة.دلانح إحصا

 

تًقاسَح ذأشيش كلا يٍ انذٔائيٍ عهٗ يعذل قياط ظغػ انذو نهقطػ انًخذسج ٔظذ أٌ كلا انذٔائيٍ قذ عثة إَخفاظا  -

فٗ يعذل قياط ظغػ انذو ٔنكٍ كاٌ الإَخفاض تُغثح أعهٗ فٗ انشاَيريذيٍ عُّ فٗ انثُرٕتشاصٔل ٔخاصح فٗ 

 انعشعاخ انكثيشج.

 :الرً أجريد وسرىرج أنمه خلال الرجارب  

تاااانشغى ياااٍ أٌ َقااام انُراااائط الإعااارقشائيح ياااٍ انحيااإاٌ إناااٗ الإَغااااٌ غثاااش يؤكاااذج ، ٔفاااٗ ظااإء َراااائط انثحاااس  - 5

انحاااانٗ َغااارخهأ يُاااّ أٌ دٔاء ساَيرياااذيٍ نااايظ ناااّ ذاااأشيش يصاااثػ نععاااهح انقهاااة تانًقاسَاااح تاااانثُرٕتشاصٔل ٔنااازن  

نقهاااة. ٔعهاااٗ انعاَاااة الأخاااش يعاااة الأخاااز فاااٗ الإعرثااااس فئَاااّ يفعااام عاااٍ انثُرااإتشاصٔل  ٔخاصاااح فاااٗ يشظاااٗ ا

انراااأشيش انًصاااثػ نقااإج إَقثااااض ععاااهح انقهاااة ناااذٔاء انثُرااإتشاصٔل ٔخاصاااح فاااٗ يشظاااٗ الإخااارلال انااإ يفٗ فاااٗ 

 إَقثاض ععهح انقهة. 

فااٗ انًٕاظااع انراااٗ َحراااض فيٓااا إناااٗ انحقااٍ انٕسيااذٖ انغاااشيع ٔانًرقطااع فئَااّ يفعااام إخرياااس انثُراإتشاصٔل حياااس   -4

أَااّ ناااى يحاااذز اٖ ذغياااشاخ فاااٗ سعاااى انقهاااة ٔكااااٌ الإ َخفااااض فاااٗ ظاااغػ اناااذو تُغاااثح اقااام ياااٍ انشاَيرياااذيٍ حراااٗ 

 فٗ انعشعاخ انكثيشج.
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