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ABSTRACT 

 The motor function of GIT can be modulated by prokinetics or myorelaxant 

drugs depending on the nature of the disorder. There is a frequent need for facilitation of 

gastric emptying in treatment of functional dyspepsia. Among prokinetic drugs used 

there are compounds belonging to cholinergic and adrenolytic classes. In addition, drugs 

having affinity for serotonin, motilin and opioid receptors, also participate in alleviating 

delayed gastric emptying. Itopride is a prokinetic that acts via blocking D2 receptors in 

addition to inhibition of choline esterase. Metoclopramide prokinetic effect on the other 

hand is mediated through D2 receptor blockade. This study was designed to investigate 

the effect of the two prokinetic drugs (itopride and metoclopramide) on the motility of 

different parts of GIT. 

 The results of the present work demonstrated that both itopride and 

metoclopramide produced significant increments in the amplitude of contraction of 

fundus stomach of rats, pylorus, jejunum and colon of rabbit in a concentration – 

dependent manner, It was also proved that itopride is more potent as a prokinetic on 

these parts of GIT which is evident by the low ED50 of itopride compared to that of 

metoclopramide. In conclusion, itopride is preferred as a prokinetic than 

metoclopramide because it has higher potency in addition to acceleration of upper and 

lower GIT motility. 

INTRODUCTION 

 The pathogenesis of functional dyspepsia is complex and not fully   recognized. 

A lot of medications that mainly modulate secretory and motor function of GIT are used 

in the treatment of this disease. The introduction of new drugs particularly those 

inhibiting gastric secretion like proton pump inhibitors has been an undoubtable 

progression in attenuating the symptoms of the disease (Tack and Lee, 2005). The 

motor function in GIT can be modulated by either myorelaxant or prokinetic drugs 

depending on the nature of the disorder. There is a frequent need for facilitation of 

gastric emptying in treatment of functional dyspepsia (Ghosh et al., 2008). Among 

prokinetic drugs there are distinguished compounds from cholinergic and adrenolytic 

drugs demonstrating affinity for serotonin , motilin , opioid receptors and many other 

groups that participate in alleviating such disorder (Tonini et al., 1999). 

 The group of 5HT4 agonist was commonly used in the treatment of functional 

dyspepsia. They facilitate release of acetylcholine (ACh) from cholinergic nerve 

endings that accelerates GIT motility mainly in its upper segment (Tonini et al., 2003). 

Unfortunately, these drugs simultaneously affect potassium ion transport in cardiac 

muscle which can induce ventricular arrhythmias and accordingly these drugs (cisapride 

and tegaserod) have been withdrawn because of their life threatening cardiovascular 
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events. However, some 5HT4  receptor agonists are still safely used (mosapride) (Tonini 

et al., 1999). 

 Metoclopramide is another prokinetic drug which facilitates gastric emptying via 

blocking D2 receptors and removing the inhibitory effect of dopamine and other 

adrenergic substances on the myenteric cholinergic activity (Lee and Kuo, 2010; Eras 

et al., 2013).  

 Itopride is a new prokinetic agent that was recently introduced for treating 

various GIT motility disorders via anticholinesterase activity as well as D2 receptors 

antagonistic activity (Satapathy, 2003). Itopride increases gastric motility, increases the 

lower esophageal sphincter pressure, accelerates gastric emptying and improves 

gastroduodenal coordination (Kusano et al., 2011). 

 It is well known that some prokinetics particularly those crossing the blood brain 

barrier and blocking D2  receptors centrally often induce extrapyramidal manifestations 

like tardive dyskinesia and neuroleptic syndrome that greatly limit their use in GIT 

disorders for long period and restricted only for short-term therapy (Palermo-Neoj, 

1997). Since itopride does not cross the blood brain barrier thus does not exhibit and is 

devoid of the aforementioned adverse effects (Camelleri, 2009). 

 As metoclopramide can produce serious effects on CNS that make its use as a 

prokinetic and antiemetic (Pasrisha et al., 2006) is risky in addition its prokinetic effect 

is restricted mainly on upper segment of GIT (Eras et al., 2013). Itopride which has 

multiple mechanisms of action may be useful and safe prokinetic since it can act on 

upper and lower GIT segments. Therefore, the aim of this study was to investigate the 

prokinetic effect of both itopride and metoclopramide on the different parts of GIT 

isolated from experimental animals in a trial to identify if there is any difference 

between their effects. 

MATERIALS AND METHODS 

Drugs and Chemicals: 

Each of itopride hydrochloride, powder (Eva pharm., Cairo, Egypt) and metoclopramide 

hydrochloride, (Primperan) ampoules (Memphis Co., Cairo, Egypt) was dissolved in 

distilled water and diluted to be used in umol/L concentration. Each of potassium 

dihydrogen phosphate (KH2 PO4), potassium chloride (KCl) powder, sodium chloride 

powder, glucose powder, sodium bicarbonate powder was obtained from El Nasr 

Pharmaceutical Co., Abo-Zaabal , Cairo, Egypt. Each of glucose powder, calcium 

chloride powder, sodium dihydrogen phosphate powder, magnesium sulphate powder 

was obtained from El Gomhoreya Co., Cairo, Egypt. 

Experimental design 

 Dose-response curves for both itopride and metochlopramide were obtained 

from in-vitro experiments on different isolated tissues (rat's fundus, and rabbit’s 

pylorus, jejunum and colon). ED50 for each drug was determined to be used in the 

comparison between the two drugs. 
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 Experiments on isolated rat's fundus and rabbit's pylorus strips were conducted 

according to Perry (1970) and Gosh, (1971), respectively.  

Experiments on isolated rabbit's jejunum and colon were conducted according to Fatt 

(1950) and Gosh (1971). 

Statistical analysis of data: All data were analyzed using statistical program for social 

science (SPSS) mainly by one-way ANOVA test for windows version 10. The data 

were represented as means ± SEM of six experiments for each drug. 

 

RESULTS 

Effect of itopride and metoclopramide on contractility of fundus of rat's stomach: 

 The results of the present study demonstrated that itopride in ascending 

concentrations (5, 10, 20, 40, 80 µmol/l) produced significant (p ≤ 0.05) concentration-

dependent increments in the amplitude of fundus contraction (Fig. 1A). Also, 

metoclopramide in ascending concentrations (10, 20, 40, 80, 160 µmol/l) produced 

significant (p ≤ 0.05) increments in the amplitude of fundus contraction (Fig.1B) 

 As shown from dose-response curves for both itopride and metoclopramide, it 

was noticed that itopride is more potent than metoclopramide and this is evident by the 

low ED50 of itopride compared to metoclopramide. The ED50 of itopride was 17.9 

µmol/l whereas of metoclopramide it was 59 µmol/l (Fig. 1C) 

 

 

Fig. 1A: Effect of itopride hydrochloride (5-80 µmol/L) on contractility of isolated 

perfused rat’s fundus. 
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Fig. 1B: Effect of metoclopramide (10-160 µmol/L) on contractility of isolated perfused 

rat’s fundus. 

 

    

Fig. 1C: Comparison between dose response curves of itopride hydrochloride and 

metoclopramide on isolated fundus of rat’s stomach. 

Effect of itopride and metoclopramide on contractility of pylorus of  rabbit's 

stomach:  

 The results of the current work showed that itopride in ascending concentrations 

(0.5, 1,2,4,8 µmol/l) produced significant (p ≤ 0.05) concentration-dependent increase 

in the amplitude of pyloric contraction. Similarly, metoclopramide in ascending 

concentrations (4, 8, 16, 32, 64 µmol/l) produced significant (p ≤ 0.05) contraction. As 

revealed from the results of this study, it could be observed that itopride is more potent 

than metoclopramide in inducing contraction of rabbit’s pylorus. This high potency of 

itopride is evidenced by the low ED50 (1.754 µmol/l) while that of metoclopramide was 

(12. 393 µmol/l) (Fig. 2 A, B and C). 

 

(mol/L) 
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Fig. 2A: Effect of itopride hydrochloride (0.5-16 µmol/L) on contractility of isolated 

perfused rabbit’s pylorus. 

 

Fig. 2B: Effect of metoclopramide (4-128 µmol/L)  on contractility of isolated perfused 

rabbit’s pylorus. 

 

Fig. 2C: Comparison between dose response curves of itopride hydrochloride and 

metoclopramide on isolated pylorus of rabbit’s stomach 

Effect of itopride and metoclopramide on contractility of rabbit's jejunum: 

(mol/L) 
(mol/L) 
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 As observed from the results of the present work, itopride in ascending 

concentration (0.05, 0.1, 0.2, 0.4, 0.8, 1.6 µmol/l) produced significant (p ≤ 0.05) 

concentration-dependent increase in the amplitude of jejunal contraction. It was also 

revealed that metoclopramide produced significant increase   (p ≤ 0.05) in jejunal 

contraction which was concentration-dependent ( 0.2, 0.4, 0.8, 1.6, 3.2, 6.4 µmol/l ) 

(Fig. 3A and B). 

 The dose – response curves of the two given drugs demonstrated that itopride is 

highly potent compared to metoclopramide and this was evidenced by the low ED 50 of 

itopride (0.166 µmol/l ) where as that of metoclopramide was (0.704 µmol/l ) (Fig. 3C). 

 

(Fig. 3A): Effect of itopride hydrochloride (0.05-1.6 µmol/L) on contractility of isolated 

perfused rabbit’s jejunum. 

 

(Fig. 3 B): Effect of metoclopramide (0.2-6.4 µmol/L) on contractility of isolated 

perfused rabbit’s jejunum.  
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(Fig. 3C): Dose response curves of itopride hydrochloride and metoclopramide on 

isolated rabbit’s jejunum. 

 

(1) Effect of itopride and metoclopramide on contractility of rabbit's colon: 

 It was noticed that itopride in graded concentrations (0.05, 0.1, 0.2, 0.4, 0.8, 1.6 

µmol/l) produced significant increases (p ≤ 0.05) in a concentration-dependent manner 

in the amplitude of colonic contraction. Similarly, metoclopramide did produce 

significant (p ≤ 0.05) increases in the amplitude of colonic contraction. The increase in 

contraction was in a concentration-dependent manner (Fig. 4A and B). 

 Comparing the dose-response curves of the two given drugs demonstrated that 

itopride is greatly potent in induction of colonic contraction than metoclopramide. This 

higher potency was evidenced by the low ED50 of itopride (0.175 µmol/l) while that of 

metoclopramide was (17.15 µmol/l) (Fig. 4C). 

 

Fig. 4A: Effect of itopride hydrochloride (0.05-1.6 µmol/L)  on contractility of isolated 

perfused rabbit’s colon. 

 

(mol/L) 
(mol/L) 
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Fig. 4B: Effect of metoclopramide (5-160 µmol/L) on contractility of isolated perfused 

rabbit’s colon. 

       

Fig. 4C: Comparison between dose-response curves of itopride hydrochloride and 

metoclopramide on isolated rabbit’s colon. 

DISCUSSION 

 Prokinetic agents are commonly used in treatment of patients with functional 

dyspepsia. Functional dyspepsia is a medical condition characterized by chronic or 

recurrent upper abdominal pain, fullness bloating, belching and nausea or heart burn 

(Veldhuyzen et al., 2001). 

 Clinically, prokinetic agents such as domperidone, cisapride, and mosapride are 

often used to treat patients with functional dyspepsia, however, itopride is commonly 

used given the concern of safety compared to other prokinetic agents but its potency 

needs clarification (Hiyama et al., 2007; Huang et al., 2012).  

 Itopride is a prokinetic acts via stimulation of release of ACh by antagonizing 

dopamine (D2  receptors) on postsynaptic cholinergic neurons. In addition, it has an 

anticholinesterase activity (Hyun et al., 2008). This work was designed to study the 

(mol/L) 
(mol/L) 
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effect of itopride on small bowel and colonic motility in comparison with the standard 

prokinetic metoclopramide . 

 The results of the present study demonstrated that itopride is more potent than 

metoclopramide in stimulating motility of the rat's stomach fundus. This finding was 

proved by the lower ED50 of itopride compared to that of metoclopramide. 

 Regarding the significant stimulant effect of itopride on fundic gastric motility 

the finding of this study is in consistence with the results of Tsuboushi et al. (2003) and 

Holtmann et al. (2006) who reported that itopride has a stimulant action on fundic 

gastric motility in both experimental animals and human. 

 In contrast to the finding of the current work, Mine et al. (1997) and Tsuboushi 

et al. (2003) showed that cisapride and mosapride which act through stimulation of 

5HT4 receptors are more potent than itopride on the fundic gastric gland. This 

contradiction between our findings and those of Mine et al. (1997) and Tsuboushi et 

al. (2003) could be due to the difference in methodology and species of the animal 

utilized in study, since the previous work was performed on conscious dog and the 

drugs used were injected intraduodenally, whereas in the current study rat was utilized 

and the study was done in-vitro. 

 As regard the effects of itopride on the pyloric part of rabbit's stomach, it was 

evident that itopride has a significant stimulant action which is greater than that of 

metoclopramide. The more potent stimulant effect of itopride compared to 

metoclopramide was proved by the low ED50 of the former compared to the latter.  

 The stimulant effect of itopride on pylorus of rabbit's stomach as revealed by the 

findings of the present study is compatible with those of Iwanaga et al. (1990) who 

reported that itopride significantly increased the contraction force of the stomach and 

duodenum when used in conscious dog. However, the study of Iwanga et al. (1996) 

conflicts the results of the present work as they reported that itopride is weak compared 

to metoclopramide or domperidone. The controversy between the results of Iwanaga et 

al. (1996) and the findings of the present work seems to be due to different species of 

the animal used and method of stimulation of pyloric part of the stomach. 

 Similarly, itopride significantly increased the tone and amplitude of rabbit's 

jejunal contraction in-vitro. It was also observed that itopride has higher potency in 

comparison to metoclopramide which is evident by the low ED50 of itopride . This 

finding copes with the results of Miyashita et al., (1991) who stated that 

metoclopramide and domperidone when used as prokinetics in conscious dogs produced 

little effect on the small intestine compared to itopride. Again, our findings regarding 

the significant stimulant effect on rabbit's jejunal motility was confirmed by Tsubouchi 

et al. (2003) who reported that itopride increases the amplitude of longitudinal muscle 

and frequency of peristalsis in guinea pig ileum compared with other prokinetic drugs. 

Additionally, Iwanaga et al. (1993) demonstrated that itopride was found to stimulate 

intestinal contractility at a lower concentration than other prokinetics do in vitro. 

 Regarding the effect of itopride on colonic motility the results of the present 

work revealed that itopride has a significant effect in induction of colonic contraction 

while metoclopramide produce a lesser effect than itopride and this was proved by the 
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low ED50 of itopride compared to metoclopramide. The prokinetic effect of itopride on 

colonic movement as revealed by our study was compatible with those of Hyun et al. 

(2008) who reported that itopride could significantly increase the frequency of 

peristaltic and segmental contraction in the proximal and distal colon in guinea pig. 

Furthermore, Hyun et al. (2008) attributed the stimulant effect of itopride on colonic 

motility to its anticholinesterase activity and consequent increase in ACh which directly 

stimulates M3 muscarinic receptors in GIT. Moreover, the results of the current work 

was in accordance with those of Buchheit and Duhl (1993) , in another in-vitro 

experiments that revealed that itopride action on colon was observed at lower 

concentration compared to other prokinetics. 

 In a clinical comparative evaluation of the efficacy and tolerability of itopride 

and domperidone in patients with Non-ulcer Dyspepsia (NUD) showed that itopride is 

more efficient compared to domperidone in relieving the symptoms of NUD. Both 

drugs were tolerated, especially itopride that did not cause any remarkable rise of 

prolactin or changes in QT interval in the studied group (Prabha et al., 2004). 

 The role of itopride as a prokinetic all over the GIT wall as demonstrated in the 

present study can be explained on the basis of the dual action of itopride, where, it acts 

as dopamine antagonist and anticholinesterase as discussed by Tsubouchi et al. (2003), 

who reported that although stimulation of GIT motility by itopride is ascribed to 

activation of cholinergic drive based on D2 receptors blocking and cholinesterase 

inhibition , the stimulant action on colonic motility seems mainly due to 

anticholinesterase activity. 

 In fact M3  cholinoceptors exist on the smooth muscle layer of the whole  GIT 

and ACh released from the enteric nerve ending stimulates the contraction of these 

muscles through M3 receptors (Sakurai-Yamashita et al, 1999 a, b), therefore, itopride 

was able to stimulate entire GIT parts from gastric antrum to the descending colon in 

contrast to metoclopramide which acts via 5HT4 receptor activation stimulating gastric 

motility at lower doses than colonic motility while itopride, that acts as 

anticholinesterase inhibitor, acts on both upper and lower GIT. 

 Finally, it could be concluded that itopride is a prokinetic on the upper and lower 

GIT which is mediated by its dual mechanism of action as D2 receptor antagonist and 

cholinesterase inhibitory action. These data will provide an experimental background 

for use of itopride in treatment of patients with constipation or other functional bowel 

disorder. Further experimental and clinical studies are required to confirm our result as 

itopride is a promising prokinetic with high potency and safety compared to other 

prokinetics particularly metoclopramide. 
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 دراست مقارنت مع الميتوكلوبراميد  كت الجهاز الهضمي:تأثير الإيتوبريد المنشظ لحر

 السيد محمد كامل، حسن عبدالعسيس شبايك، فاطمت عطوة علي

 كليت الطب جامعت السقازيق -قسم الفارماكولوجيا الإكلينيكيت

أخش٘ ْزا انجحث ثغشض يعشفخ رأثٛش الإٚزٕثشٚذ )أحذ الأدٔٚخ انزٙ رسشع يٍ حشكخ اندٓبص انٓعًٙ( 

ضاء يخزهفخ يٍ اندٓبص انٓعًٙ، ٔيقبسَخ رأثٛشِ ثزأثٛش انًٛزٕكهٕثشايٛذ انز٘ ٚعًم أٚعب عهٗ رحفٛض حشكخ عهٗ أخ

 الأيعبء نًعشفخ أًٚٓب أقٕٖ رأثٛشا عهٗ كم خضء يٍ اندٓبص انٓعًٙ.

 أسَجب ٔقذ قسًذ كبٜرٙ: 12فأسا ٔ 21ٔنقذ اسزخذو فٙ ْزِ انذساسخ 

 2 ٗقبع انًعذح فئشاٌ نًعشفخ رأثٛش الإرٕثشاٚذ عه 

 2 فئشاٌ نًعشفخ رأثٛش انًزٕكهٕثشايٛذ عهٗ قبع انًعذح 

 2 أساَت نًعشفخ رأثٛش الإٚزٕثشاٚذ عهٗ خضء انجٕاة فٙ انًعذح 

 2 أساَت نًعشفخ رأثٛش انًٛزٕكهٕثشايٛذ عهٗ خضء انجٕاة فٙ انًعذح 

 2 أساَت نًعشفخ رأثٛش الإٚزٕثشاٚذ عهٗ الأيعبء انذقٛقخ 

 2 انًٛزٕكهٕثشايٛذ عهٗ الأيعبء انذقٛقخ أساَت نًعشفخ رأثٛش 

 2 ٌٕأساَت نًعشفخ رأثٛش الإٚزٕثشاٚذ عهٗ انقٕن 

 2 ٌٕأساَت نًعشفخ رأثٛش انًٛزٕكهٕثشايٛذ عهٗ انقٕن 

ٔقذ رى دساسخ رأثٛش خشعبد يزصبعذح يٍ الإٚزٕثشاٚذ ٔانًٛزٕكهٕثشاٚذ عهٗ كم خضء يٍ الأخضاء انسبثقخ 

الأساَت ٔسسى يُحُٗ الاسزدبثخ نهدشعبد انًخزهفخ نكم يٍ انذٔائٍٛ عهٗ كم عهٗ حذح  ثعذ عضنٓب يٍ انفئشاٌ ٔ

 % يٍ أقصٗ رأثٛش نهذٔاء.05َسٛح ٔرحذٚذ اندشعخ انزٙ رعطٙ 

 

 ٔقذ ٔخذ أٌ:

يٛكشٔيٕل / نزش ثًُٛب كبَذ 1..2% يٍ أقصٗ رأثٛش نلإٚزٕثشاٚذ عهٗ قبع انًعذح 05اندشعخ انزٙ رعطٗ    -2

 هٕثشايٛذ.يٛكشٔيٕل / نزش نهًٛزٕك011

يٛكشٔيٕل / نزش ثًُٛب 05711..2% يٍ أقصٗ رأثٛش نلإٚزٕثشاٚذ عهٗ خضء انجٕاة 05اندشعخ انزٙ رعطٗ    -1

 يٛكشٔيٕل / نزش نهًٛزٕكهٕثشايٛذ.21.7171كبَذ 

يٛكشٔيٕل / نزش ثًُٛب كبَذ 2.2001% يٍ أقصٗ رأثٛش نلإٚزٕثشاٚذ عهٗ قبع انًعذح 05اندشعخ انزٙ رعطٗ    -7

 ٕل / نزش نهًٛزٕكهٕثشايٛذ.يٛكشٔي5501..5

يٛكشٔيٕل / نزش ثًُٛب كبَذ 5.2.01% يٍ أقصٗ رأثٛش نلإٚزٕثشاٚذ عهٗ قبع انًعذح 05اندشعخ انزٙ رعطٗ    -5

 نهًٛزٕكهٕثشايٛذ. 20..2يٛكشٔيٕل / نزش 1

دخ كًب أظٓشد انُزبئح أٌ الإٚزٕثشاٚذ كبٌ أكجش رأثٛشا ٔأقٕٖ فبعهٛخ يٍ انًٛزٕكهٕثشايٛذ عهٗ كبفخ الأَس

 انزٙ اسزخذيذ فٙ ْزِ انذساسخ ثًقبسَخ خشعبد انذٔائٍٛ.

ٔثزنك َسزخهص يٍ ْزِ انذساسخ أٌ الإٚزٕثشاٚذ ْٕٔ دٔاء خذٚذ ُٚشػ حشكخ اندٓبص انٓعًٙ ٔٚعًم عٍ 

غشٚق غهق يسزقجلاد انذٔثبيٍٛ ٔكزنك صٚبدح َسجخ الأسزٛم كٕنٍٛ عٍ غشٚق رثجٛػ إَضٚى انكٕنٍٛ إسزشٚض ٔثزنك 

 ندٓبص انٓعًٙ كًب أَّ رٔ أعشاض خبَجٛخ ظئٛهخ إرا يب قٕسٌ ثبنًٛزٕكهٕثشايٛذٚحفض حشكخ ا

ٔصٚبدح عهٗ رنك فئٌ الإٚزٕثشاٚذ ٚسبعذ فٙ علاج عسش انٓعى انٕظٛفٙ حٛث أَّ أقٕٖ رأثٛشا ٔأقم فٙ 

الأعشاض اندبَجٛخ يٍ انًٛزٕكهٕثشايٛذ انز٘ ٚعًم عٍ غشٚق غهق يسزقجلاد انذٔثبيٍٛ ٔرحفٛض يسزقجلاد 

انسٛشٔرٍَٕٛ ٔنّ أعشاض خبَجٛخ عهٗ اندٓبص انعصجٙ لأَّ ٚعجش انحبخض ثٍٛ انذو ٔانًخ يًب ٚؤد٘ إنٗ حشكبد لا 

 إسادٚخ نذٖ انًشٚط نزنك ُٚصح ثبسزخذاو الإٚزٕثشاٚذ كجذٚم آيٍ.

 

 


