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Abstract
AIM: To investigate the effects of mangiferin on gas-
trointestinal transit (GIT) in normal and constipated 
mice, together with the possible mechanism. 

METHODS: Intragastrically-administered charcoal meal 

was used to measure GIT in overnight starved Swiss 
mice. In the first experiments, mangiferin (3 mg/kg, 10 
mg/kg, 30 mg/kg, and 100 mg/kg, po ) or tegaserod (1 
mg/kg, ip ) were administered 30 min before the char-
coal meal to study their effects on normal transit. In 
the second series, mangiferin (30 mg/kg) was tested 
on delayed GIT induced by several different pharma-
cological agonists (morphine, clonidine, capsaicin) or 
antagonists (ondansetron, verapamil, and atropine) 
whereas in the third series, mangiferin (30 mg/kg, 100 
mg/kg and 300 mg/kg) or tegaserod (1 mg/kg) were 
tested on 6 h fecal pellets outputted by freely fed mice. 
The ratio of wet to dry weight was calculated and used 
as a marker of fecal water content.

RESULTS: Mangiferin administered orally significantly (P 
< 0.05) accelerated GIT at 30 mg/kg and 100 mg/kg (89% 
and 93%, respectively), similarly to 5-hydroxytrypta-
mine4 (5-HT4) agonist tegaserod (81%) when compared 
to vehicle-treated control (63%). Co-administered man-
giferin (30 mg/kg) totally reversed the inhibitory effect 
of opioid agonist morphine, 5-HT3-receptor antagonist 
ondansetron and transient receptor potential vanilloid-1 
receptor agonist capsaicin on GIT, but only to a partial 
extent with the GIT-delay induced by α2-adrenoceptor 
agonist clonidine, and calcium antagonist verapamil. 
However, co-administered atropine completely blocked 
the stimulant effect of mangiferin on GIT, suggesting 
the involvement of muscarinic acetylcholine receptor 
activation. Although mangiferin significantly enhanced 
the 6 h fecal output at higher doses (245.5 ± 10.43 mg 
vs  161.9 ± 10.82 mg and 227.1 ± 20.11 mg vs  161.9 ± 
10.82 mg of vehicle-treated control, at 30 and 100 mg/
kg, P  < 0.05, respectively), the effect of tegaserod was 
more potent (297.4 ± 7.42 mg vs  161.9 ± 10.82 mg of 
vehicle-treated control, P  < 0.05). Unlike tegaserod, 
which showed an enhanced water content in fecal pel-
lets (59.20% ± 1.09% vs  51.44% ± 1.19% of control, 
P  < 0.05), mangiferin evidenced no such effect, indi-
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cating that it has only a motor and not a secretomotor 
effect.

CONCLUSION: Our data indicate the prokinetic action 
of mangiferin. It can stimulate the normal GIT and also 
overcome the drug-induced transit delay, via  a choliner-
gic physiological mechanism. 

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Dyspepsia and constipation are common gastrointes-
tinal disorders of  ageing populations, irritable bowel 
syndrome, and in chronic users of  narcotic and non-
narcotic analgesics[1-5]. The high prevalence, economic 
consequences and decrement in health-related quality of  
life make these disorders a major public issue. Constipa-
tion remains a major gastrointestinal ailment with mul-
tiple symptoms and a diverse etiology. To get relief  from 
chronic constipation, conventional treatments include 
the use of  fiber supplements and laxatives, but the clini-
cal data do not support the efficacy of  these therapies[6]. 
Even recently introduced drugs such as tegaserod [a 5-hy-
droxytryptamine4 (5-HT4) partial agonist] and lubipros-
tone (a chloride channel activator approved by the Food 
and Drug Administration) were not found to be clinically 
useful, due to intolerable side effects[7,8]. Erythromycin, 
a non-peptide motilin receptor agonist, has been shown 
to induce phase 3 of  the migrating motor complex in the 
antro-duodenum and cause an improvement in clinical 
symptoms of  constipation[9], but there was a report that 
it lacks colon prokinetic effect in children with chronic 
constipation[10]. Although advances have been made in 
understanding gastrointestinal motility, visceral pain, 
mucosal inflammation, and tissue repair, the major gas-
trointestinal disorders like constipation remain significant 
therapeutic challenges[11]. Therefore, there is a need for 
intense research to develop newer, well-tolerated and 
effective drugs to cure or to alleviate the symptoms of  
chronic constipation. 

Dyspepsia is a highly prevalent condition character-
ized by symptoms originating in the gastroduodenal 

region. Patients experience postprandial fullness, early 
satiation, epigastric pain, or burning in the absence of  
causative structural disease. These symptoms may coex-
ist with irritable bowel syndrome, in which patients fre-
quently complain of  occasional bowel movement disor-
ders, associated with abdominal pain or discomfort, but 
they are rarely due to an underlying organ involvement[12]. 
Treatment options that may be beneficial for functional 
dyspepsia include histamine H2 blockers, proton pump 
inhibitors, and prokinetic agents. However, most of  the 
available treatments have only limited efficacy[13,14]. Recent 
reports described the prokinetic and laxative effects of  
Lepidium sativum (garden cress) and Aquilaria sinensis (agar-
wood) in mice, which were partially mediated through a 
cholinergic pathway[15,16]. Developing drugs from natural 
sources (plant extracts or plant-derived substances) may 
be a treatment option to combat symptoms associated 
with dyspepsia and constipation. 

Mangiferin is a naturally occurring glucosylxanthone 
commonly encountered in several traditionally used me-
dicinal plants[17] that has been shown to exhibit multiple 
pharmacological effects that include antioxidant, anti-
inflammatory[18-20], and immunomodulatory activities[21]. 
Diminutions in glutamate-induced neurotoxicity and 
memory enhancement effects of  mangiferin have also 
been reported[22,23]. Mango fruit is rich in mangiferin[24] 
and, according to Nadkarni[25], the ripe fruit is very 
wholesome, nourishing, and useful in nervous and atonic 
dyspepsia and constipation. We previously demonstrated 
that mangiferin affords gastroprotection against abso-
lute ethanol or indomethacin-induced gastric ulceration 
through an antioxidant mechanism[26]. Mangiferin also 
attenuated acidified ethanol-induced gastric damage in 
mice and this gastroprotective effect was accompanied 
by enhanced gastric emptying (unpublished observations 
from our laboratory) suggesting a likely prokinetic effect. 
In the light of  these observations, the present study was 
aimed to verify a possible prokinetic effect of  mangiferin 
on normal and delayed gastrointestinal transit, evoked by 
several different pharmacological agents in mice, and to 
analyze the underlying mechanism. 

MATERIALS AND METHODS
Plant material and isolation of mangiferin 
Mangiferin (Figure 1) used in this study was extracted 
and isolated from the bark of  Mangifera indica L. (Anacar-
diaceae) as per procedures reported earlier[26]. A voucher 
specimen (No. 32628) of  the plant material authenticated 
by Dr. Francisco Edson de Paula has been deposited at 
the Herbário Prisco Bezerra of  the Federal University of  
Ceará. The isolated mangiferin (MGF) was approximately 
of  95% purity[20] having the molecular weight 422.5 and 
melting point (mp) 27 

℃. 

Animals and animal procedures
Swiss albino male mice (20-25 g) obtained from the Cen-
tral Animal House of  the Federal University of  Ceará 
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were used. They were housed in environmentally-con-
trolled conditions (23 ℃ ± 2 ℃, 12-h light-dark cycle), 
with free access to a standard diet (Purina Chow) and 
water ad libitum. They were kept in wire-mesh cages to 
prevent coprophagy. Mice were fasted for 15 h prior to 
the experiments, but allowed free access to water. 

The experimental protocols were approved by the An-
imal Care and Use Committee of  the Federal University 
of  Ceará in accordance with the ethical guidelines of  the 
International Association for the Study of  Pain. 

Chemicals
Capsazepine (Calbiochem, San Diego, California, United 
States), indomethacin, capsaicin, clonidine hydrochloride 
(Sigma Aldrich Co., St. Louis, MO, United States), and 
morphine (Cristália, Brazil) were used. All other chemi-
cals used were of  analytical grade. MGF was dissolved 
in 2% dimethylsulfoxide (DMSO) and further dilutions 
were made in distilled water. Drug concentrations were 
adjusted for treatment to give a volume of  10 mL/kg. 

Gastrointestinal transit in mice
Gastrointestinal transit was measured using the charcoal 
propulsion test[27]. In the first series of  experiments, 
overnight fasted mice were used to establish the dose-
response of  mangiferin on gastrointestinal transit (GIT). 
These animals were distributed into 6 groups (eight in 
each): group 1 received 10 mL/kg vehicle (the diluent of  
mangiferin, 2% DMSO in distilled water) whereas groups 
2, 3, 4 and 5 were treated orally with mangiferin in doses 
of  3 mg/kg, 10 mg/kg, 30 mg/kg or 100 mg/kg. The 
6th group served as the positive control and was treated 
with tegaserod (1 mg/kg, ip). Thirty minutes following 
the treatments, each mouse was orally given 0.1 mL of  
charcoal meal (5% activated charcoal suspended in 10% 
aqueous gum Arabic). The animals were killed 20 min 
later by cervical dislocation, and the intestines were re-
moved from the pylorus through the ileocecal junction. 
The extent of  charcoal propulsion in the small intestine 
was measured (distance travelled by the charcoal (from 
pylorus to the most distal part of  the small intestine) and 
expressed as follows: 

Gastrointestinal transit (%) = distance travelled by the 
charcoal/total length of  the small intestine × 100.

In the second series of  experiments, mice in groups 
(eight/group) were used to study the effect of  mangifer-
in (30 mg/kg, po) on gastrointestinal transit delay caused 
by the opioid agonist morphine (2.5 mg/kg, sc), 5-HT3-

receptor antagonist ondansetron (3 mg/kg, ip), transient 
receptor potential vanilloid 1 (TRPV1) agonist capsaicin 
(0.3 mg/kg, po), α2-adrenoceptor agonist clonidine (0.1 
mg/kg, ip), calcium antagonist verapamil (5 mg/kg, 
ip), and cholinergic muscarinic antagonist atropine (3 
mg/kg, sc). The effects of  these drugs on GIT (admin-
istered 30 min before the charcoal meal test) alone, or 
their co-administration with mangiferin were established. 
To verify the specificity of  the above drugs that cause 
transit delay, the effects of  their corresponding agonists 
(serotonin 3 mg/kg, sc; calcium chloride 50 mg/kg, ip; 
and bethanechol 3 mg/kg, ip) or antagonists (naloxone 
1 mg/kg, ip; yohimbine 2 mg/kg, sc; and capsazepine 5 
mg/kg, ip) alone or in their combination (administered 
15 min before) were observed on GIT. The dose selec-
tion of  test drugs was based on our pilot studies and 
literature reports.

Fecal pellets output and water content
The third series of  experiments were performed to de-
termine whether the prokinetic action of  mangiferin or 
5-HT4 agonist tegaserod was capable of  propagating a 
prokinetic signal along the entire length of  the gastro-
intestinal tract. With this aim, the treatment effects of  
mangiferin or tegaserod were verified on 6 h fecal pellets 
output and fluidity (water content) as per the method 
described earlier, with little modification[28]. Briefly, mice 
in groups (eight in each) were treated with vehicle, man-
giferin at oral doses of  30 mg/kg, 100 mg/kg and 300 
mg/kg or tegaserod (1 mg/kg, ip) and then transferred to 
individual cages (19 cm × 31 cm, lined with bright non-
absorbent white paper) and monitored constantly over 
six hours. To prevent water absorption, no bedding was 
included in the observation cages; also, to minimize the 
risk of  water evaporation and coprophagia, fecal pellets 
were collected at 1 h intervals. Fecal pellets were then 
weighed (wet weight, in mg), desiccated in an oven (50 ℃, 
6 h), and weighed again (dry weight, in mg). Fecal water 
content was calculated according to the equation: 

Water content (%) = 100 (wet weight - dry weight)/
wet weight. 

Statistical analysis
Statistical analysis was performed by analysis of  variance 
followed by Student Newman Keuls as post-hoc tests using 
GraphPadPrisma 4.0 (GraphPad Software, San Diego, 
CA, United States). The parametric data was expressed as 
mean ± SEM. Differences were considered to be statisti-
cally significant when P < 0.05.

RESULTS
Effect of mangiferin on gastrointestinal transit
Mangiferin significantly (P < 0.05) accelerated GIT at 
oral doses of  30 mg/kg and 100 mg/kg by 89% and 
93%, respectively, compared with the vehicle control 
which showed 63% GIT (Figure 2). However, mangiferin 
response was not dose-related. On the other hand, tegas-
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Figure 1  Chemical structure of mangiferin. 
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However, mangiferin at doses of  100 mg/kg and 300 

erod, a known prokinetic included in the study as a posi-
tive control, stimulated GIT by 81%. We observed from 
pilot experiments that the vehicle (2% DMSO, 10 mL/
kg, po) itself  does not influence the GIT. Therefore, test 
drug responses on GIT were compared with the vehicle-
treated control.

Effect of mangiferin on drug-induced gastrointestinal 
transit-delay
The opioid agonist morphine (2.5 mg/kg, sc), α2-adr-
enoceptor agonist clonidine (0.1 mg/kg, ip), 5-HT3-
receptor antagonist ondansetron (3 mg/kg, ip), calcium 
antagonist verapamil (5 mg/kg, ip), TRPV1 agonist 
capsaicin (0.3 mg/kg, po), and cholinergic muscarinic an-
tagonist atropine (3 mg/kg, sc), all significantly (P < 0.05) 
delayed GIT by 42.4%, 63.2%, 32.9%, 50.7%, 28.7%, 
and 31%, respectively, when compared to correspond-
ing vehicle-treated control transit values (Figures 3 and 
4). These delayed transits were found to be effectively 
reversed in mice pretreated with respective antagonists 
(naloxone 1 mg/kg, ip; yohimbine 2 mg/kg, sc; and cap-
sazepine 5 mg/kg, ip) or agonists (serotonin 3 mg/kg, 
sc; calcium chloride 50 mg/kg, ip; and bethanechol 3 
mg/kg, ip). While co-administered mangiferin totally 
reversed the inhibitory effects of  morphine, ondanse-
tron and capsaicin on GIT, the transit delays caused by 
clonidine and verapamil were only partially reversed. 
However, co-administered atropine completely blocked 
the stimulant effect of  mangiferin on GIT (Figure 5), 
suggesting the involvement of  muscarinic acetylcholine 
receptor activation. 

Effect of mangiferin on 6 h fecal pellets weight and 
water content 
Table 1 shows the 6 h fecal pellets output and water con-
tent from freely fed mice treated with vehicle, mangiferin 
(30 mg/kg, 100 mg/kg and 300 mg/kg) or tegaserod (1 
mg/kg). Six hours cumulative measurement of  fecal mass 
output and water content in the vehicle-treated group was 
not significantly different from the normal control group. 
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Figure 3  Effect of co-administered mangiferin on delayed gastrointestinal 
transit induced by morphine, ondansetron, and capsaicin in mice. A: Mor-
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po) induced gastrointestinal transit-delay. Each column represents mean ± 
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mg/kg, and tegaserod at 1 mg/kg significantly (P < 0.05) 
enhanced the fecal pellets output by 52%, 40%, and 80%, 
respectively, when compared to fecal output in vehicle-
treated mice (161.9 mg). Fecal mass analysis from differ-
ent treatment groups revealed that only the tegaserod-
treated group evidenced significantly (P < 0.05) elevated 
water content (59%) relative to the vehicle-treated control 
(51%), suggesting that, unlike mangiferin, tegaserod pos-
sibly promotes ionic secretion.

DISCUSSION
In this study, we demonstrated the stimulant effect of  
mangiferin, a glucosylxanthone on GIT in mice using the 
charcoal meal test, a suitable preclinical model for quanti-

fication of  changes in GIT and to analyze the effects of  
test drugs on gastro-intestinal motility[28,29]. However, the 
present experiment is not completely suitable to demons-
trate the effect on constipation, because the charcoal test 
measures gastric emptying and small intestinal transit, 
rather than the colonic transit, that is important for cons-
tipation. Mangiferin accelerated normal GIT and showed 
an oral efficacy at doses of  30 mg/kg and 100 mg/kg. 
Our principal aim in this study was to verify whether 
mangiferin can exert a prokinetic action that could help 
to alleviate constipation, a major gastrointestinal func-
tional disorder affecting 12%-17% of  the general popu-
lation in North America and elsewhere[30,31]. Prokinetic 
drugs share the common characteristic of  accelerating GI 
motility and they appear to be more effective than a pla-
cebo in the treatment of  functional dyspepsia[32], wherein 
constipation is a common feature. 

Prokinetics exert their physiological actions through 
effects on a variety of  neurotransmitter receptors in-
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Figure 4  Effect of co-administered mangiferin on delayed gastrointestinal 
transit induced by clonidine and verapamil in mice. A: Clonidine (0.1 mg/kg, 
ip); B: Verapamil (5 mg/kg, ip) induced gastrointestinal transit-delay. Each 
column represents mean ± SEM (n = 8). aP < 0.05 vs vehicle control group; cP 
< 0.05 vs respective clonidine/verapamil group; eP < 0.05 vs mangiferin alone 
group. 
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Figure 5  Effect of co-administered mangiferin on atropine-induced de-
layed gastrointestinal transit in mice. Each column represents mean ± SEM 
(n = 8). aP < 0.05 vs vehicle control group; cP < 0.05 vs bethanechol alone 
group; eP < 0.05 vs mangiferin alone group. 

Table 1  Effects of mangiferin and tegaserod on 6 h cu
mulative fecal pellet wet weight and water content in freely 
fed mice

Group Dose Fecal pellets wet 
weight (mg)

Water content 
(%)

Control (normal) - 156.8 ± 20.98 50.46 ± 2.28
Control (vehicle) - 161.9 ± 10.82 51.44 ± 1.19
Mangiferin 30 mg/kg, po 205.7 ± 12.69 50.31 ± 1.61

100 mg/kg, po    245.5 ± 10.43a,c 49.76 ± 3.25
300 mg/kg, po    227.1 ± 20.11a,c 49.11 ± 3.01

Tegaserod   1 mg/kg, ip  297.4 ± 7.42a,c    59.20 ± 1.09a,c

The results are expressed as mean ± SEM of 8 animals per group. 
Statistical comparison was performed using analysis of variance followed 
by Student Newman Keuls test. aP < 0.05 vs control (normal) group; cP < 
0.05 vs control (vehicle) group. 
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cluding acetylcholine, dopamine, motilin and serotonin. 
Therefore, to characterize mangiferin as a prokinetic, we 
tested its ability to revert the delayed GIT induced by 
several pharmacological agents which act by different 
action mechanisms. The results show that mangiferin 
accelerates normal GIT as well as the delayed GIT pro-
moted by different pharmacological agents, indicating its 
prokinetic action in vivo. Co-administered mangiferin (30 
mg/kg) effectively suppressed the GIT-delay induced by 
opioid receptor agonist morphine, 5-HT3-receptor an-
tagonist ondansetron, or TRPV1-receptor agonist capsa-
icin. This implies that mangiferin’s action is non-specific 
and likely to combat constipation associated with thera-
peutic or surgical interventions. Patients with chronic 
pain during daily opioid therapy are frequently burdened 
with symptoms of  constipation[5]. It is estimated that up 
to 81% of  patients still report constipation despite regu-
lar use of  laxatives. Studies by Iwata et al[33] reveal that 
morphine inhibits small intestinal transit, causing tonic 
contraction of  the ileal circular muscle via inhibition of  
the nitrergic pathway in mice in a naloxone reversible 
manner. Also, mangiferin administered orally at a simi-
lar dose (30 mg/kg) significantly prevented morphine-
induced delay in gastric emptying in Wistar rats (unpub-
lished observations from our laboratory).

In the present study we found that systemic admin-
istration of  clonidine in mice inhibits GIT in mice, con-
sistent with earlier reports[34,35]. This inhibitory effect of  
clonidine was significantly inhibited by pre-administration 
of  yohimbine, an α2-adrenoceptor antagonist, or by co-
administration of  mangiferin. However, the reversal of  
clonidine’s effect on GIT delay was incomplete and did 
not attain the levels of  normal transit. Clonidine by its 
central sedative effect might have contributed to greater 
depression of  GIT.

Prokinetic drugs either directly or indirectly stimulate 
smooth muscle function, activating intrinsic primary af-
ferent neurons (IPANs) located in the myenteric plexus 
that play important roles in controlling gastric emptying 
and small- and large-intestinal transit[36]. The release of  
acetylcholine from these neurons is amplified by presyn-
aptic serotonin 5-HT4 receptor activation or blockade of  
5-HT3 receptors[37]. Thus, prokinetic drugs like cisapride, 
mosapride and tegaserod, which have dual action (i.e., in-
duce both 5-HT4 receptor agonistic and 5-HT3 receptor 
blockade effects), have gained clinical importance for the 
treatment of  functional dyspepsia and chronic constipa-
tion[38]. Although the greatest interest has been focused 
on the development of  serotonergic drugs as prokinet-
ics[39], conflicting data currently exists on the efficacy of  
mixed 5-HT4 agonist and 5-HT3 antagonist drugs, like 
cisapride, mosapride and tegaserod, for the treatment 
of  constipation[7], attention has been now been drawn 
to discover alternatives for the treatment of  constipa-
tion. Interestingly, mangiferin was able to overcome the 
delayed GIT induced by several pharmacological agents 
suggesting an action similar to mosapride, a commonly 
used prokinetic drug and recently described prokinetic, 

and the laxative effects of  lepidium sativum in mice, 
which act via a mechanism that facilitates cholinergic 
neurotransmission[40].

In rodents, the cholinergic stimulant bethanechol acts  
not only in the enterocytes, but also in submucosal ne-
rves[41], and since the effects on ion transport were nerve-
dependent we decided to investigate the GIT stimulating 
effect of  mangiferin in comparison with bethanechol in 
atropinized animals. The results show that atropine, the 
cholinergic antagonist, blocks the stimulatory effects of  
both mangiferin and bethanechol suggesting that these 
drugs, by specifically activating cholinergic muscarinic 
receptors, could induce Ca2+ mobilization in the submu-
cosal neurons, thereby stimulating gut motility and secre-
tion. The part played by calcium in mangiferin’s effect is 
further supported by our results with verapamil, a cal-
cium channel blocker that could also produce an effective 
blockade. In this study, while atropine totally blocked the 
prokinetic action of  mangiferin, only a partial blockade 
was observed with clonidine, an alpha2-adrenoceptor ago-
nist, and verapamil, a voltage dependent calcium channel 
blocker, suggesting that participation of  muscarinic cho-
linergic receptors could play a major role in the stimulant 
effect of  mangiferin on GIT.

Interestingly, mangiferin, besides accelerating GIT in 
normal as well as in constipated mice, could enhance the 
fecal output (but not the water content) in fecal mass. In 
contrast, fecal pellets produced by tegaserod-treated mice 
had higher water content than vehicle- or mangiferin-
treated mice, presumably due to its greater secretomotor 
action on the colon. The increase in water content is in-
dicative of  augmented secretory activity, which might be 
the reason for its diarrhea-inducing side effect when used 
to control constipation[42]. Thus mangiferin appears to 
have a safer prokinetic profile than tegaserod, since it has 
no diarrhea inducing effect.

In conclusion, this study has shown that mangiferin, 
a glucosyl xanthone ameliorate, delayed gastrointestinal 
transit induced by several pharmacologic agents via cho-
linergic mechanism, an action similar to that of  some 
prokinetic drugs. Our study suggests that mangiferin 
could be an alternative to available prokinetic drugs for 
the treatment of  functional gastrointestinal disturbances 
such as dyspepsia and postoperative ileus.
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Background
Dyspepsia and constipation are functional gastrointestinal ailments with diverse 
etiology and symptoms which adversely influence the health-related quality of 
life. Treatment modalities include the use of fiber supplements, laxatives and 
prokinetic agents, but the clinical data do not support the efficacy of these the-
rapies. Therefore, there is a need for intense research to develop newer well-
tolerated and effective drugs for a cure or symptom-alleviation for dyspepsia 
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and constipation.
Research frontiers
Mangiferin is a natural polyphenolic compound found in several traditional 
medicinal plants, including Mangifera indica (mango). The mango fruit contains 
mangiferin and is very wholesome, nourishing and useful in nervous and atonic 
dyspepsia and constipation. Mangiferin may be a treatment option to combat 
symptoms associated with dyspepsia and mild to moderate constipation. 
Innovations and breakthroughs
In the present study, the authors showed that mangiferin is remarkably effective 
as a prokinetic agent via a cholinergic mechanism in the upper gastrointestinal 
tract. Mangiferin could enhance gastrointestinal transit and also increase fecal 
output in normal and physiological situations. 
Applications
The study results suggest that mangiferin is a promising lead compound for the 
treatment of functional gastrointestinal disturbances such as dyspepsia and 
light to moderate constipation. 
Terminology
Dyspepsia: a functional gastrointestinal disorder wherein patients experience 
postprandial fullness, early satiation, epigastric pain, or burning in the absence 
of causative structural disease; Constipation: a functional problem of the gas-
trointestinal tract, with symptoms including hard stools, straining during defe-
cation, and a sense of incomplete evacuation. Treatment options include use 
of fiber supplements, and prokinetics/laxatives to relieve these functional disor-
ders; Prokinetics: an important class of medicinal products for the treatment of 
all clinical forms of dyspepsia/moderate constipation that promote gastric emp-
tying and intestinal transit; Mangiferin: a naturally-occurring xanthone glucoside 
present in many medicinal plants, which has antioxidant and anti-inflammatory 
actions. 
Peer review
The authors performed an experimental study aimed at evaluating the effects 
of mangiferin in comparison with tegaserod on normal and pharmacologically 
constipated mice, along with investigating the possible mechanism, and found 
that mangiferin has a prokinetic action via a cholinergic mechanism. This paper 
is sufficiently well done and most interesting.
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