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Abstract

Diarrhoea refers to an increase in the frequendyidity and/or volume of faeces, greater than
normal for an individual, resulting from an imbal@ between the secretory and absorptive
forces in the intestines. The World Health Orgatara(WHO) estimates that 3-5 billion cases
occur each year (1billion in children less thandays of age), and that approximately 5 million
deaths are due to diarrhoea annually (2.5 millionahildren less than 5 years of age). The
incidence of diarrhoeal diseases still remains hitgspite the efforts of many governments and
international organisations to curb it. Many synilbechemicals like diphenoxylate, loperamide
and antibiotics are available for the treatmentdidrrhoea but they have some side effects and
increasing resistance of pathogen to the commoibiatits. In recent yearsspecial attention is
being given on alternative safe natutzib-remedies to cure the infectious diseases becalis
their less or no side effects, higlfficacy, less costn this paper an attempt has been made to
give an overview of certain plants with their plogostituents and mechanism of action which
have been studied for their antidiarrhoel activity.
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INTRODUCTION

Diarrhoea (Greek and Latin: dia, through and rhe&inflow or run) is characterized by
increased frequency of bowel movement, wet stodl amndominal paifil] In most cases of
diarrhoea result from disorders of intestinal waserd electrolyte transport.[2] There are
numerous causes of diarrhoea including infectigents, toxins, anxiety, drugs, and so forth.[3]
Diarrhoea is a major health problem especiallycfuldren under the age of 5 years. Worldwide
distribution of diarrhoea accounts for more tha® Baillion deaths each year in infants.
According to W.H.O. estimates for 1998, about 7illion deaths were caused by diarrhoea. The
incidence of diarrhoeal diseases still remains ligbpite the efforts of many governments and
international organisations to curb it.[4] In rec&@mes, emphasis has been focused on the use of
oral rehydration solution (ORS) as a replacemestrathy to replenish the lost fluid and
electrolytes in diarrhoeic cases.[5] Generally, titeatment of diarrhoea is non-specific, and is
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usually aimed at reducing the discomfort and inemmence of frequent bowel movements.[6,7]
Many synthetic chemicals like diphenoxylate, lopeide and antibiotics are available for the
treatment of diarrhoea but they have some sidetsfiendincreasing resistance of pathogen to
the common antibioticfl,8-12]

Table 1: Classification of antidiarrhoel drugs

Class Drug Adver se affect
Antisecretory Sulfasalazine Rashes, fever, join Pain, haemolysis, blood
dyscrasias

Bismuth subsalicylate None at therapeutic dose
Atropine Dry mouth, blurd vision
Mesalazine Nausea, Abdominal pain, headache
octreotide

Antimotility Codeine Nausea, vomiting, dizziness
Diphenoxylate atropine Apnoea, sedation, mental clouding
loperamide Abdominal cramps, rashes

In recent yearsspecial attention is being given on alternativee saturalbio-remedies to cure
diseases because of thieiss or no side effects and resistance in micrafgasisthem.[9]

Natural Products

To combat the problem of diarrhea in developingntoes, the world health organization
(WHO) has constituted a diarrhea disease contagramme (DDC) which includes studies of
traditional medicine practices together with thaleation of health education and prevention
approaches.[13, 14]

Therefore, the search for safe and more effectygmis has continued to be an important area of
active research® It is therefore important to identify and evaluateailable natural drugs as
alternatives to currently used anti-diarrhoeal drughich are not always free from adverse
effects!”! A detailed account from various plant derived preicare described in the given table
2.

Table2: Antidiarrhoel properties of plant-products

Plants name Part used Chemical Solvent system | Method used Ref.
Constituents
Acacia catechu | Bark Flavonoids Ethyl acetate, | Castor oil-induced | 15
(leguminosae) Petroleum ether| diarrhoea in rats,
chloroform, Against pathogenic | 9

methanol and escherichia coli
agueous extracts

Acacia nilotica Bark Tannin Petroleum ether] Against pathogenic | 9
chloroform, escherichia coli
methanol and
aqueous extracts

Acorus calamus | Rhizome - Aqueous and | Castor-oil induced | 16
methanolic diarrhoea in mice
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Aegle marmelos | Unripe fruit, | Glycosides, Aqueous and | Castor-oil induced | 16
(Rutaceap Fruit pulp | amino acids, methanolic, diarrhoea in mice,
proteins, Petroleum ether| Against pathogenic | 9
tannins, chloroform, escherichia coli
flavanoids, Ethanol extract | Colonization, 17
phytosterols, production and
coumarins such action of
as marmelosin enterotoxins. 18
and marmelide Activity against 4
strains of shigella
Alhagi maurorum| - Flavonoids, Methanol Castor oil-induced | 19
tannins, sterols, | extract diarrhoea,
triterpenes,
saponins
and
anthraquinones.
Alternathera Dried - Hexane, Diarrhoea induced | 20
repens powdered chloroform, by castor oil and
(Amaranthaceae)| plant methanol and | MgSQ,in mice
aqueous extracts
Andrographis Whole plant| Diterpenes, Alcoholic E. colienterotoxin- | 8,21
paniculata parts Andrographolid | extract induced secretory
(Acanthaceae) e, response causing
neoandrographal diarrhoea syndromes
ide,
deoxyandrograp
holide and
andrographiside
Annona Stem-bark | Flavonoids, Methanol Charcoal meal in | 22
senegalensis extract tannins, order to investigate
(Annonaceae) alkaloids, intestinal transit time
saponins,
glycosides and
sterols/triterpene
S
Annona Leaves Alkaloid, Petroleum ether| Against pathogenic | 9
squamosa tannins chloroform, escherichia coli
methanol and
aqueous extracts
Anthocephalus | Flowering | Indole alkaloids,| Hydroethanolic | Castor oil-induced | 23
cadamba tops secoiridoids, extract diarrhoea in mice
(Rubiaceae) triterpenes and
saponins
Aristea spp. Stem - Aqueous extract Castor oil-induced | 13
diarrhoea in rats
Aqueous and Castor-oil treated 24
methanolic rats, anti-microbial
extracts activity against
different pathogenic
microorganisms that
68
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cause diarrhoea

Artemisia - Nonanal, Essential oil Castor oil-, 25
ludoviciana flavonoids magnesium sulphate-
, arachidonic acid-
and PGE -induced
diarrhoea in CD1
mice
Azadirachta Leaves - Petroleum ether| Against pathogenic | 14
indica chloroform, escherichia coli
methanol and
aqueous extracts
Asparagus Root Alkaloids, Ethanol and Castor oil-induced | 26
racemosus extracts saponins, aqueous extractsdiarrhoea model in
flavonoids, rats
sterols, terpenes
and sugars
Baphia nitida Fresh leaves Flavonoids, Ethyl acetate Castor oil-induced | 27
(Papilionaceae) isoflavonoids, | extract diarrhoea, Castor oil-
isoflavones, induced intestinal
saponins, transit,
tannins, and
alkaloids
Bridelia Bark - Aqueous and | Castor oil-induced | 13
micrantha methanolic diarrhoea in rats
extracts Castor-oil treated 24
rats, anti-microbial
activity against
different pathogenic
microorganisms that
cause diarrhoea
Bidens bipinnata | Aerial parts | - - Castor oil-induced | 28
diarrhoea,
gastrointestinal
movement in rats
(charcoal meal) and
on the motility of
duodenum isolated
from freshly
slaughtered rabbits
Butea Stem bark | Steroids, Ethanolic Castor oil induced | 29
monosperma flavonoids, extract diarrhoea and PGE
(Fabaceae) phenolic induced
compounds, enteropooling in rats,
tannins and gastrointestinal
glycosides motility after

charcoal meal

administration
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Byrsocarpus Leaf extract| Alkaloids, Aqueous Normal and castor | 30
coccineus saponins, oil-induced intestina
(Connaracege tannins, transit, castor oil-
anthraquinones, induced diarrhoea,
glycosides, enteropooling and
simple sugars gastric emptying.
Calotropis Aerial parts | Sugars, Hydroalcoholic | Castor oil-induced | 31
gigantean flavonoids, extract diarrhoea in rats
(Ascelpiadaceace flavonol
) glycosides,
terpenes, terpene
derivatives,
pentcyclic
triterpenoids and
triterpenoids
Calotropis Aerial parts | - Latex Castor oil-induced | 32
procera diarrhoea iranimals
Cassia fistula - - Alcohol, Escherichia coli 21
coleusforskohlii hexane, enterotoxin-induced
chloroform, secretion in rabbit
butanol and and guinea pig ileal
aqueous extractsloop models
Cleome viscosa | Entire plant | Tannins, Methanol Castor oil-induced | 33
(Capparidaceae) steroids, and extract diarrhoea and PGE
flavonoids induced
enteropooling in rats.
Clerodendrum Leaf extract| Steroid, Methanolic Castor oil induced | 34
phlomidis alkaloid, extract diarrhoea and PGE
(Verbenaceae) flavanoids induced
enteropooling in ratg
Cinnamomum Dried Germacrene A, | 50% aqueous | Castor oil-induced | 35
tamala leaves a-gurjunene, ethanol. diarrhoea in rats
1-8-cineole, p-
cymene, methyl
eugenol and
eugenol acetate
Tannins
Costus Leaves Tannins, Aqueous Castor oil-induced | 2
lucanusianus extract saponins, diarrhoea and small
(Costaceae) reducing intestinal transit in
sugars and mice
carbohydrate
Combretum Roots Alkaloids, Aqueous extract Castor oil induced| 36
sericeum glycosides, diarrhoea,
saponins, gastrointestinal
tannins motility and castor
anthraquinones oil induced fluid
and accumulation
70

www.scholarsresearchlibrary.com




Rajeev Kumar et al

Der Pharma Chemica, 2010, 2 (2): 66-93

flavonoids

Convolvulus Aerial parts | - - Castoroil-induced | 28

fatmensis diarrhoea,
gastrointestinal
movement in rats
(charcoal meal) and
on the motility of
duodenum isolated
from freshly
slaughtered rabbits

Commelina Dried - Hexane, Mice with diarrhoea | 20

coelestis powdered chloroform, induced by castor oi

plant methanol and | and MgSQ

(Commelinaceae agueous

Conyza - - Methanol Castor oil-induced | 19

dioscoridis extract diarrhoea

Cynachum Aerial parts | - - Castor oil-induced | 28

acutum diarrhoea,
gastrointestinal
movement in rats
(charcoal meal) and
on the motility of
duodenum isolated
from freshly
slaughtered rabbits

Cylicodiscus Stem bark Tannins, Ethyl acetate Castor oil-induced | 4

gabunensis alkaloids, extract diarrhoea

(Mimosaceae) saponins,

flavonoids,
sterols,
triterpenes and
reducing
sugars

Dalbergia Bark - Ethanol extract | Castor oil, 37

lanceolaria magnesium sulphate

(Fabaceae) induced diarrhoea in
albino mice.

Dalbergia sissoo | leaves Carbohydrates, Agueous colonisation to 38

(Fabaceae) glycosides, intestinal epithelial

proteins, amino cells and

acids, production/action of
phytosterols, enterotoxins
saponins,

flavonoids,

alkaloids, and

tannins.

Diplotaxis acris | Aerial parts | - - Castor oil-induced | 28
diarrhoea,
gastrointestinal
movement in rats
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(charcoal meal) and
on the motility of
duodenum isolated
from freshly
slaughtered rabbits

Eleutherina Bulb - Aqueous and | Castor-oil treated 24
bulbosa methanolic rats, anti-microbial
extracts activity against
different pathogenic
microorganisms that
cause diarrhoea
Emilia coccinea | Leaves Tannins, Methanol and | Castor oil-induced | 39
alkaloids, agueous extractsdiarrhoea
saponins,
flavonoids,
steroids and or
terpenoids
Eremomastax Ground Tannins and Aqueous extract Castor oil induced | 40
speciosa leaves flavonoids diarrhoea
(Acanthaceae) in mice
Eugenia Bark Alkaloids, Ethanol extracts| Castor oil-induced| 41
jambolana steroids and diarrhoea and PGE
tannins induced
enteropooling in rats
Euphorbia Aerial parts | - Methanol Castor oil-induced | 28
paralias diarrhoea,
gastrointestinal
movement in rats
(charcoal meal) and
on the motility of
duodenum isolated
from freshly
slaughtered rabbits
Ficus bengalensis Hanging Alkaloids, Ethanol extracts| Castor oil-induced | 41
roots steroids and diarrhoea and PGE
(Moraceae) tannins induced
enteropooling in ratg
Ficus hispida Leaf extract| Tannins Methanol Castor oil-induced | 42
triterpenoids, extract diarrhoea and PGE
alkaloid and induced
saponin enteropooling rats.
Ficus racemosa | Bark Alkaloids, Ethanol extracts| Castor oil-induced | 41
(Moraceae) steroids and diarrhoea and PGE
tannins induced
enteropooling in rats.
Gentianopsis Whole herb | Xanthones, Ethanol extract | Castor oil-induced | 43
paludosa terpenoids and diarrhoea and
(Gentianaceae) flavonoids gastrointestinal
motility in the
72

www.scholarsresearchlibrary.com




Rajeev Kumar et al

Der Pharma Chemica, 2010, 2 (2): 66-93

charcoal meal test in
mice
Guiera Root Tannins, Aqueous Castor oil-induced | 44
senegalensis flavonoids, diarrhoea in mice.
(Combretaceae) anthraquinones,
polyphenols,
quinic acid
gallates,
alkaloids and
ascorbic acid
Geranium Leaf Tannins, Aqueous extract Castor oil induced| 45
incanum saponins diarrhoeal, charcoal
(Geraniaceae) flavonoids, meal test
Gallic acid
Holarrhena Bark - Petroleum ether] Against pathogenic | 9
antidysenterica chloroform, escherichia coli
methanol and
aqueous extracts
Jatropha curcus | Root - Methanol Castor oil induced | 46
(Euphorbiaceae) | extract extract diarrhoea
Juniperus Leaves Flavonoids, Aqueous extract Castor oil induced | 47
phoenicia alkaloids and diarrhoea in rats
(Cupressaceae) tannins
Leucas Aerial parts | Alkaloids, Ethanol extracts| Castor oil-induced | 41
lavandulaefolia steroids and diarrhoea and PGE
tannins induced
enteropooling in rats.
Litsea polyantha | Dried bark | Alkaloids, Methanol Castor oil-induced | 48
(Lauraceae) and aerial | carbohydrate, | extract diarrhoea and
parts flavonoids and propulsive gut
saponins motility in mice
Ludwigia Whole plant| Terpenoid and | Methanol Castor oil and 49
hyssopifolia parts alkaloid Extract serotonin induced
(Onagraceae) diarrhea
Mezoneuron Whole plant| Tannins, Aqueous extract Castor oil-induced| 50
Benthamianum flavonoids diarrheaCastor oil-
(Caesalpiniaceae induced
enteropooling
Momordica Fruit extract| Tannins, Methanol Castor oil-induced | 51
cymbalaria alkaloids, Extract diarrheal
(Cucurbitaceae) sterols, terpenes model in rats,
and flavanoids. Gastrointestinal tract
motility after
charcoal meal
administration and
PGE induced
intestinal fluid
accumulation.
Mangifera indica | Seed - Methanolic and  Castor oil and 52
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agueous extract

magnesium sulphé
in mice.

ate

Nelumbo nuciferg Rhizome - Methanolic Castor oil induced | 53
extract extract diarrhoea and PGE
enteropooling in rats
Ocimum Leaves - Petroleum ether, Against pathogenic | 9
basilicum chloroform, escherichia coli
methanol and
Ocimum Leaves Thymol aqueous extracts Castor oil —induced | 54
gratissimum eugenol, Aqueous Extract diarrhoea in Wistar
(Labiatae) xanthones, albino rats
terpenes
and lactone
Ocimum selloi Leaves Methyl chavicol | Essential oil Castor oil in mice | 55
(Lamiaceae) or estragole,
trans-anethole,
cis-anethole, and
caryophyllene
Plantago major | Leaves - Methanol Castor oil-induced | 28
diarrhoea,
gastrointestinal
movement in rats
(charcoal meal) and
on the motility of
duodenum isolated
from freshly
slaughtered rabbits
Papaver - - Alcohol, Escherichia coli 22
somniferum hexane, enterotoxin-induced
chloroform, secretion in rabbit
butanol and and guinea pig ileal
agueous extractsloop models
Parkia biglobosa | Stem bark | - Aqueous Castor-oil-induced | 56
(Leguminosag diarrhoea
Paullinia pinnata | Leaves Carbohydrates, | Methanolic Castor oil induced | 47
(Sapindaceae) reducing sugars; extract diarrhoea model
saponins,
tannins cardiac
glycosides and
anthracene
derivatives.
Pentaclethra Leaf - Aqueous and | Castor oil-induced |57
macrophylla extracts ethanol diarrhoea in rats
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Phoenix
dactylifera

Agueous extract

Castor oil-induced
diarrhoea,
enteropooling and
gastrointestinal
transit test in rats

58

Plantago major

Leaves

Methanol

Castor oil-induced
diarrhoea,
gastrointestinal
movement in rats
(charcoal meal) and
on the motility of
duodenum isolated
from freshly
slaughtered rabbits

28

Pongamia glabra

Leaves

Aqueous and
methanolic

Castor-oil induced
diarrhoea in mice.

16

Psidium guajava
(Myrtaceae)

Fresh leaves

5 Quercetin,
tannins,
polyphenolic
compounds,
pentacyclic
triterpenoids

Aqueous and
methanolic
extracts

Castor oil-induced
diarrhoea in rats
Castor-oil treated
rats, anti-microbial
activity against
different pathogenic
microorganisms that
cause diarrhoea

13

24

Punica granatum
(Punicaceae)

Seed
extract

Steroid,
flavonoids and
tannin

Methanol
extract

Castrol oil induced
diarrhoea and PGE
induced

enteropooling in rats.

59

Rhus javanica
(Anacardiaceae)

Fruit extract

Methanolic
extract

Castor oil-induced
diarrhoea
,Gastrointestinal
transit test,
Enteropooling assay
Measurement of
faecal output

60

Rumex maritimus

(Polygonaceae)

Root

Partitioned n-
hexane,
ethylacetate and
residual
methanol
extracts

Castor oil and
serotonin induced
diarrhoea and also
charcoal motility test

61

Saccharum
spontaneum
(Gramineag

Whole plant

Methanolic
extract

Castor oil-induced
diarrhoeal model in
mice

62

Sanseviera
liberica
(Agavaceae)

Root extract

Reducing
sugars,
alkaloids,

saponins,

Agueous

Castor oil induced
diarrhoea,
enteropooling, and

gastric
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anthraquinones,

emptying methods

and tannins
Securinega virosa Leaves, Flavonoids Methanolic Castor oil-induced | 64
(Euphorbiaceae) | stem bark Extracts diarrhoeal model in
and root mice
bark

Schouwia Aerial parts | - - Castor oil-induced | 28

thebaica diarrhoea,
gastrointestinal
movement in rats
(charcoal meal) and
on the motility of
duodenum isolated
from freshly
slaughtered rabbits

Sphaeranthus Whole plant| Tannin Aqueous extract Castor oil-induced 65

senegalensis diarrhoea and fluid

(Asteraceae) accumulation and on
gastrointestinal
(charcoal meal) test

Spondias Bark - Methanolic Castor-oil induced | 66

mangifera extract diarrhoeal activity

Strychnos nux- | Root bark - Aqueous and | Castor-oil induced | 16

vomica methanolic diarrhoea in mice

Strychnos Seed extract Steroids, Methanol Castor oil-induced | 67

Potatorum alkaloids, extract diarrhoea, effects on

(Loganiaceae) tannins and gastrointestinal

reducing sugars

motility and on
PGE-induced
gastric enteropooling

Stereospermum | Stem bark | - Aqueous extract Castor oil-induced| 68
kunthianum intestinal transit in
(Bignoniaceae) mice
Swietenia Seed Steroids and | Petroleum ether| Castor oil induced |1
macrophylla triterpenes extract diarrhoea in Wister
(Meliaceae) albino rats
Strychnos nux- | Root bark - Aqueous and | Castor-oil induced | 16
vomica methanolic diarrhoea in mice
Thespesia Stem - Aqueous and | Castor oil induced | 69
populnea barks alcoholic diarrhea,
(Malvaceae) extracts Prostaglandin-E

induced Diarrhea

and Charcoal meal

test
Trachyspermum | Seeds - Petroleum ether} Against pathogenic | 9
ammi chloroform, escherichia coli

methanol and
aqueous extracts
Tridex - - Alcohol, Escherichia coli 21
76
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procumbens hexane, enterotoxin-induced
chloroform, secretion in rabbit
butanol and and guinea pig ileal
aqueous extractsloop models
Vitex doniana Fruits Flavonoids, Aqueous extract Castor oil-induced 3
tannins diarrhea in mice
Xanthium Leaves Flavonoids, Hydromethanoli| Castor oil and 70
IndicumComposi Tannins c MgSOs-induced
tae) diarrhoeal model an
charcoal induced
gastrointestinal
motility test in mice.
Xylocarpus Barks - Methanol Castor oil- and 71
moluccensis extract magnesium
(Meliaceae) sulphate-induced
diarrhoea models in
mice
Xylocarpus Bark Anthraquinones| Methanol Castor oil and 72
granatum flavonoids, extract magnesium sulphate
tannins and in mice
saponins
Zizyphus Stem bark | Tannins Methanol Castor oil induced | 73
spinachristi extract diarrhoea,
(Rhamnaceae) intraluminal fluid
accumulation, and
Ziziphus Root Alkaloids, Methanolic Gastrointestinal 74
mauritiana extract glycosides, extract transit time
saponins and Castor oil induced
volatile oils and dirrhoea and castor
or flavonoids oil induced fluid
accumulation,
Zingiber Rhizomes Tannins, Water Colonization of 75.7
officinale flavonoids, epithelial cells and | 6
(Zingiberaceag essential oil, production of
sulphonatated enterotoxins.
compounds and
pungent
principles like
zingerone,
gingerols and
shogaols

M echanism through which natural products act as antidiarrhoeal agents

Acacia catechu

Acacia catechircommonly known as Catechu or cutch (katha in Heagll Manipuri)Acacia
catechusignificantly decreased the number of stool pagpef.001).A. catechuat a dose of

250 mg/kg, p.o., (single dose) has been found $3¢83 highly significant antidiarrhoel property
(p<0.001) in respect of latent period of onsetdérrhoea, average number of stool passed and
purging index.[15]
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Aegle marmelos

Aegle marmelogRutaceae)lcommonly known adBaelBilva[17] Methanol extract ofAegle
marmeloswvas very effective at higher dosés<0.001) than the aqueous extract. The unripe fruit
of A. marmeloss used as an astringent and is said to be anlexteeémedy for diarrhoea,
owing to the presence of tannin or mucilaginousstrice. Marmelosin isolated from the plant
A. marmelosalso showed antihelmintic activity. Methanol extsacof the plants used
significantly reduced the total weight of wet fag@e a dose dependent manner. Aqueous extract
also showed some effect by the lowering of faeabit.[16]

The decoction of the unripe fruit pulp & marmelos despite having limited antimicrobial
activity, affected the bacterial colonization ta gpithelium and production and action of certain
enterotoxins.[17]

Acorus calamus

An aqueous and methanolic extractAmorus calamusit lower doses were less effective, but at
higher doses the extracts were very effective. Biebhc extract ofA. calamuswas more
effective at higher doses than aqueous extracteghential oil, aqueous and alcoholic extract of
A. calamugelaxed the tone of isolated intestine of guinegg plor gastro-intestinal disorders or
in diarrhoeal diseases the lower dose (7.5 mg atwM) of A. calamusgs useful. A. calamuss a
common druggiven for the relief of abdominal complaints inldinen.[16]

Alhagi maurorum

Oral administration of methanol extract frokthagi maurorumin a 200 mg/kg dose exhibits a
significant antidiarrhoel effect against castorinduced diarrhoea, In a dose of 400 mg/Kg,
maurorumproduced a significant (less than 0.01) efféctmaurorumincreased the contractile
force in concentrations between 0.4 and 1.6 mdfigher concentrations (>3.2 mg/ml) caused a
rapid depressant effect.[19]

Alternanthera repens

The methanolic extracts and the water extracAkérnantherarepensshowed dose related
antidiarrhoeic activity at doses of 12.5-50 mg/kg diarrhoea induced by castor oil or
magnesium sulphateA. repensat dose of 50 mg/kg, the maximum inhibition (75.93B
observed when administered 60 min. before the Mg&@ 58.2% when administered 30 min.
before castor 0il.[20]

Anthocephalus cadamba

The dry hydroethanolic extract (250-500 mg/kg baodgss,p.0) of Anthocephalus cadamba
(Rubiaceae) exhibited a dose-dependent decreattee itotal number of faecal droppings in
castor oil-induced diarrhoea in mice. The extrdmbd @roduced a significanp € 0.01) and dose-
dependent reduction in intestinal fluids accumalatand in the gastrointestinal transit from
64.59 % and 71.19% at doses of 250 and 500 mg/kg. réduction rates were 37.85% and
74.91%, respectively, with the control and stanahrtay group.[23]

Andrographis paniculata

The alcoholic extract ofAndrographis paniculata(Acanthaceae)exhibited significant
antidiarrhoel activity againgf. coli enterotoxins in animal models. Andrographolide Wasd

to be superior against heat stable; enterotoxenjribst common cause of epidemics of neonatal
diarrhoea. Alcoholic extract &. paniculatainhibits the intestinal secretory response indumgd
heat labile enterotoxins, which &eown to act through the stimulation of adenylatelise and
they do not cause any structural damage to theamytes. It alsanhibits the secretion induced
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by E. coli heat stable enterotoxins, which act through actwaif guanylate cyclase. When the
alcoholic extract oA. paniculatawas given simultaneously with enterotoxins the hitlon was
found to be dose dependent. Andrographolide metyas a biochemical step after cyclase
activation or it may act non-specifically ittccrease the intestinal absorption.[8]

Annona senegalensis

The antidiarrhoel effect dhnnona senegalensfgnnonaceaeat a dose of 10 mg/kg was found
to be similar to loperamide. The extract Af senegalensjsat the dose rate of 10 mg/kg,
significantly (<0.05) reduced the length covered by the standd&acoal meal in the
gastrointestinal tract (GIT) of mice by 23.70%. S hialue was higher than that of 19.69%
produced by administration of loperamide (a stathdantidiarrhoel agent) at a dose of 1mg/kg.
The extract was acting as an antagonist of eitlearratransmitter to block their effect by
preventing the release of €drom the cisternae and hence its entry into thetoeactivate
smooth muscle contraction.[22]

Artemisia douglasiana

Dehydroleucodine, a sesquiterpene lactone of theagalide type isolated fromrtemisia
douglasianaprevented the damage and inflammation in aceiid-iaduced colitis in rats and
TNBS-induced colitis in mice; accompanied by sig@aiht decreases in diarrhoea. Thge
adrenergic receptor antagonist yohimbine and plenine effectively antagonized the effect of
dehydroleucodine, when given subcutaneously (1 g)g80 min before administration of
dehydroleucodine. This inhibitory effect on smalleistinal transit induced by dehydroleucodine
could be at least in part responsible of its aatithioel activity. Dehydroleucodine given orally at
dose of 10 and 80 mg/kg reduced in dose-relatecharagiarrhoea induced by castor oil when
given 60 min before oil challenge. Dehydroleucodipeduces an inhibitory action on
gastrointestinal functions, motility and secretiamd this effect is mediated, at least in part,
through then-adrenergic system.[77]

Artemisia ludoviciana

Nonanal showed a significant inhibitory effect omcenwith diarrhoea induced with castor oil,

MgSQO, and arachidonic acid. However, with the BGiBduced diarrhoea model, the effect was
smaller. It also showed an important delayed thestmal transit activity 30 min after its

administration. The Nonanal isolated frémludovicianashowed symptomatic relief of induced

diarrhoea.[25]

Asparagus racemosus

Asparagus racemosykiliaceae), the extracts had a similar activitylgggeramide, when tested
at 200 and 250 mg/kg and statistically significeeduction in the frequency of defecation and
the wetness of the faecal droppings when comparagshtreated control rats. Anti-diarrhoeal
effect of ethanol and aqueous extracts may bealtleetinhibition of prostaglandin biosynthesis.
The plant extracts showed significant (P < 0.0%jilitor activity against castor oil induced
diarrhoea and PGHnduced enteropooling in rats when tested at 28kga Both extracts also
showed significant (P < 0.001) reduction in gasttiestinal motility in charcoal meal test in
rats.[26]

Baphia nitida

In the castor oil-induced diarrhoea teBgphia nitida(Papilionaceae) produced a significant
increase in onset of diarrhoea (103.40 + 8.74,8(B&.17.04 and 174.8 = 29.04 min, 100 to 400
mg/kg, vs. 47.60 = 8.76 min for control and 226£102.57 min for morphine). The severity of

diarrhoea (diarrhoea score) was dose dependentlced (19.00 + 2.26, 17.04 + 1.89, 15.00 +
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2.05, 100 to 400 mg/kg, vs. 31.40 = 2.11 for cdrdwrad 7.7 + 2.2 for morphineB. nitida also
reduced the number and weight of wet stools. Eflogtate leaf extract d@8. nitida possesses
antidiarrhoel property possibly mediated by intezfece with the L-arginine nitric oxide pathway
and synergistic with antagonistic action on musganieceptors.[27]

Butea monosperma

Ethanolic extract ofB. monospermagossesses significant anti-diarrhoeal activity doets
inhibitory effect both on gastrointestinal propuolsiand fluid secretion. The extract appears to
act on all parts of the intestine. Thus, it redutied intestinal propulsive movement in the
charcoal meal treated model; at 800 mg/kg, theaektshowed activity similar to that of
atropine. The extract at doses of 400 and 800 mgéduced diarrhoea by inhibiting
gastrointestinal motility and PGENduced enteropooling. The extract B monosperma
exhibited significant anti-diarrhoeal activity agsi castor oil induced diarrhoea in rats. The
extract had a similar activity as loperamide, wkested at 400 and 800 mg/kg and significantly
inhibited the frequency of defecation and the wesnaf the faecal droppings when compared to
control rats.[29]

Byrsocarpus coccineus

The Byrsocarpus coccineusxtract (50, 100, 200 and 400 mg/kg, p.o.) producsignificant R

< 0.05) dose dependent decrease in propulsioreicdhktor oil-induced intestinal transit in mice.
In a dose dependent manner, it delayed the onskawwhoea, produced a significant decrease in
the frequency of defecation, severity of diarrhaad protected the mice treated with castor oil.
Mean diarrhoea scores were 30.83 £ 1.72, 22.40% 21.43 + 1.32, 13.80 + 0.33, 18.00 + 3.94
and 7.67 + 2.41 for control, extract (50, 100, 20@ 400 mg/kg) and morphine, respectively.
The extract (400 mg/kg) significantly decreased vb&ime (ml) of intestinal fluid secretion
induced by castor oil (0.60 = 0.23) compared wii71+ 0.12 for controlB.coccineupossesses
antidiarrhoel activity due to its inhibitory effech gastrointestinal propulsion, mediated through
az adrenoceptors, and also inhibition of fluid saoref30]

Calotropis gigantea

Like atropine (3 mg/kg, i.p.) there were significaaductions in fecal output and frequency of
droppings wherCalotropis giganteaextracts of 200 and 400 mg/kg doses were admieister
intraperitoneally compared with castor oil treateats. All doses of plant extract also

significantly retarded the castor oil induced epb&ling and intestinal transit. The dose 100 (P <
0.01), 200 and 400 mg/kg significantly inhibited €©.01) weight and volume of intestinal

content. Probably extract increased the reabsormiidNaCl and water by decreasing intestinal
motility as observed by the decrease in intestiraisit by charcoal meal. The antidiarrhoeal
activity of the extract may also be due to the @nes of denature proteins forming protein
tannaates, protein tannates make the intestinabsaumore resistant and reduce secretion.[31]

Calotropis procera

Dry latex ofCalotropisprocerapossesses significant anti-diarrhoeal activity ttuis inhibitory
effect both on gastrointestinal propulsion anddlsicretion. Dry latex significantly inhibited the
castor oil induced intestinal fluid accumulatiomt@ropooling) and the volume of intestinal
content was equivalent to that of normal rats. igx of C. proceraproduced a statistically
significant reduction in the frequency and seveoityliarrhoea produced by castor oil. Dry latex
delayed the onset of diarrhoea and a larger nurobeats (80%) were protected against the
castor oil induced diarrhoea. Like atropine andmytimutazone (PBZ), a single oral dose of dry
latex (500 mg/kg) produced a significant decreasdreéquency of defecation, severity of
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diarrhoea and afforded protection from diarrhoe8@®36 rats treated with castor oil. Unlike
atropine, Dry latex significantly inhibited castut induced enteropooling.[32]

Cinnamomum tamala

Cinnamomum tamalaxtract (25, 50 and 100 mg/kg, orally) producediase-dependent
reduction in the total amount of faecal matterastor oil-induced diarrhoea. The mean distance
travelled by charcoal meal at 50 and 100 mg/kgxtrfaet showed a significant reduction in the
secretion of gastrointestinal fluid accumulation32/5-65.0%. [35]

Cleome viscosa

Methanol extract of the entire plaGteome viscosextract at doses of 200, 400 and 600 mg/kg
body wt. significantly inhibited frequency of de&ion and wetness of fecal droppings, like the
standard antidiarrhoeal agent (Diphenoxylate) aspawed to untreated control rats. The
antimuscarinic drug atropine and methanol extrathe entire planC. viscoseat different dose
levels (200, 400 and 600 mg/kg body wt.) decredBedntestinal propulsive movement in the
charcoal-meal-treated model. Methanol extract efehtire planC.viscosan graded doses (200,
400 and 600 mg/kg body wt.) reduced diarrhoea hibifing motility and PGE enteropooling.
The tannin present in the methanol extract of thtéee plantC.viscosemay be responsible for
the antidiarrhoeal activity.[33]

Clerodendrum phlomidis

Methanolic extract of leaves @lerodendrum phlomidishowed significant inhibitory activity
against castor oil induced diarrhoea and P@®8uced enteropooling in rats. The extract also
showed a significant reduction in gastrointestimaitility in charcoal meal test in rats. The
extract at the doses 600 and 800 mg/kg p.o., lke standard anti-diarrhoeal agent
diphenoxylate, significantly inhibited the frequgnaf defecation and the wetness of the faecal
droppings compared to untreated control rats. Titenauscarinic drug atropine and extract at
different dose levels (200, 400, 600 mg/kg p.ogreased the intestinal propulsive movement in
the charcoal meal treated model, methanolic extodckeaves ofC. phlomidis,800 mg/kg
showed activity similar to that of atropine. Thethaolic extract at a dose of 600 mg/kg p.o.
reduced diarrhoea by inhibiting gastrointestinaltintp and PGE-induced enteropooling. The
underlying mechanism appears to be spasmolyticaandnti-enteropooling property by which
the plant extract produced relief in diarrhoea. Tém@nins present in the plant extract may be
responsible for the anti-diarrhoeal activity.[34]

Commelina coelestis

The methanolic extracts @ommelina coelestishowed dose related antidiarrhoeic activity at
doses of 12.5-50 mg/kg on diarrhoea induced byocast or magnesium sulphate. Methanol
extract ofC. coelestiss more effective at dose of 50 mg/kg (71.4% dibition) in record time,
whereas 100 mg/kg dose showed diminished effec6¢3nhibition).[20]

Costus lucanusianus

Costus lucanusianuat doses of 100 mg/kg, 200 mg/kg and 400 mg/kg ezhuss marked
inhibition of the diarrhoea response following casbil administration (P < 0.0001). It also
significantly (p < 0.0001) inhibited the small istmal transit in mice. 200 and 100 mg/kgf
lucanusianusgave the highest effect in the castor oil-induckgirhoea and small intestinal
transit respectively. In comparism with Atropinks, antidiarrhoeal effect at 100mg/kg was found
to be 179% and 165% respectively on castor oil ¢edudiarrhoea and on small intestinal
transit.[2]
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Combretum sericeum

The aqueous extract @@ombretum sericeurCombretacag on castor oil induced diarrhoea
decreased the number of faecal matter pass byrimeals. At 25 and 50 mg/kg extract, a
significant (P < 0.05) reduction in diarrhoea wdssarved representing 58.54 and 94.91%
inhibition, respectively. The extract significantbyotects the rats against diarrhoea evoked by
castor oil in a dose dependent manner.[36]

Conyza dioscoridis

Oral administration of methanol extract fradonyza dioscoridign a 200 mg/kg dose exhibits a
significant antidiarrhoeal effect against castdfimiluced diarrhoea. In a dose of 400 mg/&g,
dioscoridisproduced a significant (P < 0.01) effect; Methagdract ofC. dioscoridisinduced a
dose-dependent (0.4- 2.8 mg/ml) relaxation of r&bduodenal smooth muscle.[19]

Cylicodiscus gabunensis

Like loperamide (3 mg/Kg body weight), a single lodose of Cylicodiscus gabunensis
(Mimosaceae) ethyl acetate extract (375, 750 mghiedy weight) produced a significant
decrease in the severity of diarrho€a.gabunensigthyl acetate extract produced a decrease in
intestinal transit (10.26-30.75%), and unlike ainep it significantly inhibited castor oil induced
enteropooling. The extract also led to a markediegdn in the weight and the volume of the
intestinal contents.[4]

Dalbergia lanceolaria

Ethanol extract oDalbergia lanceolaria(Fabaceae) bark exhibited significant activity agai
castor oil, magnesium sulphate and barium chloride induced gdwin gastrointestinal tract.
Extract reduced significantly intraluminal fluid@gnulationand intestinal motility. The extract
is alsoshowing inhibition of peristalsis activity in noriras wellas in barium chloride induced
increase peristalsis as evidémim distance traveled by charcoal meal. This $iggnt reduction
in peristaltic activity is one of the important fac contributing to antidiarrhoeal activity of
extract.[37]

Dalbergia sissoo

Dalbergia sissod¢Fabaceae), known as Indian Rosewood. The decawchrced the production
and the binding of CT and bacterial adherence amdsion. D. sissoois antidiarrhoeal as it
affects bacterial virulence.[38]

Emilia coccinea

Antidiarrhoeal effect of both methanol and aqueBuslia coccinea(Asteraceae) extracts may
be due to the inhibition of prostaglandin biosysibe The methanol extracts, and to a lesser
extent the aqueous extract, significantly prolongeltime for diarrhoeal induction; it reduced
the frequency of diarrhoea episodes and decreasedropulsion of charcoal meal through the
gastrointestinal tract in a dose dependent maiim@se extracts significantly inhibited the castor
oil-induced intestinal fluid accumulation (enterofing) and weight of intestinal content.
Extracts ofEmilia coccineareduced diarrhoea by increasing reabsorption dftrelgtes and
water or by inhibiting induced intestinal accumigdatof fluid just as loperamide. These extracts
suppressed the propulsion of charcoal meal (prgbabthe same way as atropine sulphate)
which thereby increases the time for absorptiowatier and electrolytes.[39]

Eremomastax speciosa
The aqueous extract Bremomastax specioseaves showed significant antidiarrhoeal activity
(P < 0.01) against castor oil induced diarrhoeanioe. It reduced the number of wet faeces
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produced by castor oil administration from 20.58.69 to 12.00 + 1.40 (42.50%) and 10.50 +
1.84 (48.75%) when experimental animals were rasdyg administered 400 and 800 mg/kg
plant extract. The plant extract thus stimulates teabsorption of water from the intestinal
lumen, resulting to the normalisation of the desxhgvater transport across the mucosal cells
which are seen in the type of faeces produced.[40]

Ficus hispida

TheFicus hispidugeaf methanolic extract when administered orallyatis, showed a significant
and dose-dependent anti-diarrhoeal activity. Theedd 600 mg/kg seems to show an equivalent
effect of that of 5 mg/kg of diphenoxylate. Moregvie decreased significantly the propulsion of
charcoal meal through the gastrointestinal tradttae PGE-induced enteropooling rats.[42]

Galla Chinensis

Galla Chinensis extract exhibited anti- heat-lal@itgerotoxin -induced diarrheal effect in the
patent mouse gut assay, withsd@alue of 4.7 £ 1.3 mg/ml. Ethyl acetate (EA) sdufyaction
was the most active fraction of Galla Chinensig thhibiting the binding of B subunit of heat-
labile enterotoxin to ¢ with an IGg value of 153.6 £ 3.4 ug/ml. The major componerithe
EA fraction should be phenolic derivatives accogdia a thin-layer chromatography analysis.
Gallic acid, the major component of EA fractionpdited the binding of B subunit of heat-labile
enterotoxin to Gy, resulting in the suppression of heat-labile extein -induced diarrhoea.
Galla Chinensis and gallic acid might be potengdrior the treatment of heat-labile enterotoxin
-induced diarrhoea. [40]

Gentianopsis paludosa

The 75% ethanol extract (100-400 mg/kg)G®ntianopsis paludosahibited castor oil-induced
diarrhoea and also reduced gastrointestinal mpfititthe charcoal meal test in mice. In the
rabbit-isolated ileum, the extract showed inhiljtogffects not only on its spontaneous
contraction, but also on acetylcholine (Ach, 0.1 nleind KCI| (60 mM)-induced contractions.
Anti-diarrhoeal activity may be attributed to itehibition of intestinal motility through
interference with Cd movement.[43]

Geranium incanum

The leaf aqueous extract Geranium incanunsignificantly reduced faecal output in castor oil -
induced diarrhoea and also significantly reducedrthmber of diarrhoeal episod€s. incanum
significantly delayed the onset of diarrhoea indud®/ castor oil and significantly reduced
thenumber of animals exhibiting diarrhoea. Bo@eranium incanumand loperamide
significantly reduced the intestinal propulsioncbfaircoal meal in mice. Leaf aqueous extract of
G. incanumhas both antidiarrhoeal and antipropulsive acési{45]

Guiera senegalensis

The Guiera senegalensiextract produced 100% inhibition of castor oil-iedd diarrhoea in
mice. The frequency of defecation as well as thdéness of the faecal droppings was
significantly reduced. The oral lspvalues obtained were >5000 mg/kg in both mice ratsl
The extract ofG. senegalensiproduced relief in diarrhoea by spasmolytic agfivit vivo and
anti-enteropooling effectsGuiera senegalensiglso exerted significant anti-enteropooling
effects causing a dose-related inhibitory effectastor oil-induced enteropooling in rats.[44]

Jatropha curcus
The methanol extract alatropha curcus(Euphorbiaceae) showed activity against castor oil
induced diarrhoea and intraluminal accumulationflafd. It also reduced gastrointestinal
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motility after charcoal meal administration in abimice. Methanol extract df curcusroots
has shown dose dependent antidiarrhoeal activity ¢gastor oil induced model in albino mice.
This activity is significant at a dose of more tHe00 mg/kg. Methanol extract df curcusroot
could be through a combination of inhibition ofveéed prostaglandin biosynthesis and reduced
propulsive movement of the small intestine.[46]

Juniperus Phoenicia

The aqueous extract dtiniperus Phoenici§gCupressaceae) caused a dose dependent protection
of rats against castor oil induced diarrhoea amiliged castor oil induced enteropooling. The
extract also caused a dose dependent decreastestinal transient and showed a significant
dose dependent relaxant effect €65.1 + 8.4 mg /mL) on rat ileal smooth muscle. The
antidiarrhoeal activity ofJ. Phoeniciaextract could be due to several mechanisms. These
mechanisms include: (A) the extract may increase rémbsorption of water and NaCl by
decreasing intestinal motility as observed by #aiction in intestinal motility by charcoal meal.
(B) The presence of tannates in the aqueous leadtesct ofjuniperus Phoenicianay make the
intestinal mucosa more resistant and reduces gatrdannic acid and tannins are water soluble
polyphenols that are present in many plants. (@& &ktract may reduce prostaglandins secretion
from intestinal mucosa.[47]

Litsea polyantha

Approximately 90% of the untreated animals devalogi@rrhoea by the end of 4 h and 100% by
the end of 5 h after castor oil administration, velas only 25% of treated animals (methanol
extract of dried bark and aerial partsLofpolyanthal00 mg/kg) developed diarrhoea by the end
of 5 hr. Methanol extract of dried bark and aepaits ofL. polyanthainhibits significantly the
onset of diarrhoea and intestinal transit likestendard anti-diarrheal agent, loperamide.[48]

Ludwigia hyssopifolia

The methanol extract dfudwigia hyssopifoligOnagraceae) showed significant antidiarrhoeal
property by reducing diarrheal episodes in castibranod serotonin induced diarrhoea in
laboratory mice at a dose of higher than 100 maidy weight as compared to standard drug
loperamide given at a dose of 66.6@/kg body weight. The percent reduction in diarthea
episode by 56.32 and 89.66 after castor oil chgéleand 59.09 and 86.36 in serotonin induced
diarrhoea was observed at doses of 200 mg/kg afdmif’kg body weight of the extract
respectively. The methanol extract a&f hyssopifolia was also found to reduce the
gastrointestinal motility by 53.8% at a dose of h@gkg body weight as compared to control.
Mechanism of antidiarrhoeal activity of the testthamol extract ol.. hyssopifoliamay be its
ability to enhance fluid and electrolyte absorptidmwough the gastrointestinal tract. As
cholinergic stimulation often cause diarrhoea lyeasing Gl motility, the significant inhibition
of Gl motility by methanol extract df. hyssopifoliasuggested its probable mode of action to be
the prevention of cholinergic transmission or i$icholinergic effect on gastric mucosa. [49]

Mangifera indica

Both methanolic and aqueous extracts were givellyarathe dose of 250 mg/kg, showed

significant anti-diarrhoeal activity comparable hithat of the standard drug loperamide.
Methanolic extract significantly reduced intestitrainsit in charcoal meal test as compared with
atropine sulphate (5 mg/kg; im).[52]

Mezoneuron benthamianum
The effect of theViezoneuron benthamianuextract at the highest dose was significanply<(
0.05) lower than that of the standard drug. In seddependent manner, the extract delayed the
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onset of diarrhoea, produced a significant decré@atbe frequency of defecation, severity of
diarrhoea and protected the mice treated with casitolTotal diarrhoea scores were 12.0 £ 0.63,
10.3 £ 2.06, 8.5 £ 2.15, 7.1 £ 0.91 and 5.8 + GofScontrol, extract (400, 800 and 1600 mg/kg)
and morphine, respectively. The extract signifibaiecreased the volume (ml) of intestinal
fluid secretion induced by castor oil (1.75 + 01020.93 + 0.04) compared with 1.90+0.05 for
control. The inhibitory effect on fluid accumulatidby the extract was also attenuated by
yohimbine (1.0 mg/kg). The extract (400, 800 an@QLég/kg, orally) produced a significaqt (

< 0.05) and dose-dependent reduction in propulsidhe castor oil-induced intestinal transit in
mice. M. benthamianumpossesses anti-diarrhoeal activity due to its bbby effects on
gastrointestinal propulsion and intestinal fluid@aulation.[50]

Momordica cymbalaria

The Momordica cymbalaridruit extract showed significant (p<0.05) inhibiyoactivity against
castor oil induced diarrhoea and PGiduced enteropooling in rats when tested at 2gkm
The extract also showed significant (p<0.001) réidacin gastrointestinal motility in charcoal
meal test in rats.[51]

Nelumbo nucifera

Methanolic extract of rhizomes oNelumbo nuciferatreated animals showed significant
inhibitory activity against castor oil induced diawea and inhibited significantly PGE

enteropooling in rats. It also showed significagduction in gastrointestinal motility following

charcoal meal in rats.[53]

Ocimum gratissimum

The aqueous leaf extract Gicimum gratissimuniLabiatae) offered a dose -related protection
against castor oil -induced diarrhoea within tfwse-range (25 to 100 mg/kg body wt.) tested.
This was evidenced by the significant reductiorthe frequency of defecation and wetness of
faeces.[54]

Ocimum selloi

Ocimum selloiessential oil produced a significant reductionthe severity and frequency of
diarrhoea produced by castor oil in mice. At 200/kgg p.o., theO. selloi essential oil
significantly reduced the charcoal meal intesttrehsit in mice.[55]

Pongamia glabra

The aqueous and methanolic extracPohgamia glabraat lower doses were less effective, but
at higher doses the extracts were meffective. The methanol extract of the plants hexhtgr
anti-diarrhoeal effect than aqueous extract agamastor-oil induced diarrhoea. For gastro-
intestinal disorders or in diarrhoeal diseaseddiver dose of 7.5 mg and below Bf glabrais
useful.[16]

Parkia biglobosa

The anti-diarrhoeal action may be linked partlyliect inhibitory effect of thé&arkia biglobosa
extract on the propulsive movement of the gastesimal tract smooth muscle. The hot water
extract of stem bark dP. biglobosacontains active principle with remarkable anti-chaeal
properties.[56]

Paullina Pinnata
Paullinia pinnata(Sapindaceae) at a dose of 50 mg/kg significahpy< 0.01 ) decreased the
total number of stools passed ( 6.50 + 0.866) agpawed to the castor oil treated control groups
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(14.25 = 0.479), while the 200 mg/kg caused a bemrkade of diarrhoea induced by castor oil
with only 2.25 + 0.75 stools passed. It also ineithithe castor oil induced diarrhoea by delaying
the onset of diarrhoea, with the 200 mg/kg dosengithe highest effect (153.75 + 27.207
minutes). While the 50 mg/kg and 100 mg/kg dosdayee the onset of diarrhoea by 82.0 £
20.01 and 92.25 + 19.76 minutes respectively. Tkteaet at 50mg/kg, 100 mg/kg and 200
mg/kg, significantly (p > 0.05, p < 0.01 and p 9@) inhibited the transit of charcoal meal
along the intestine by 37.06%, 59.81% and 79.349paetively (compared to the control group,
and standard (Atropine 0.2 mg/kg) group which cduis91% inhibition). [47]

Pentaclethra macrophylla

Antidiarrhoeal potential oPentaclethra macrophyll@xtracts was evidenced by a significant
reduction in faecal output and protection from caslil-induced diarrhoea in rats treated with
the extracts. The i.p. Ld9 values were established to be 770 mg/kg and 28Rgmigr the
agueous and ethanol extracts, respectively. Estsaghificantly p < 0.05) decreased propulsive
movement of gastrointestinal contents in mice.[57]

Phoenix dactylifera

The date palmRhoenix dactyliferpextract significantly P<0.01) inhibited the mean number of
defecation when compared to saline group, and pextla dose-dependent (19-42%) inhibition
of the severity of diarrhoea induced by castor Agueous extract significantly reduced both
castor-oil induced intestinal transit and frequeatdiarrhoea effects.[58]

Psidium guajava

Psidium guajava(Myrtaceae) leaf aqueous extract (50-400 mggkg) produced dose-
dependent and significan<€0.05—-0.01) protection of rats and mice againstocasl-induced
diarrhoea, inhibited intestinal transit, and dethygastric emptying. Compared with control
animals, P. guajavaleaf aqueous extract dose-dependently and signtficgP<0.05-0.01)
decreased the volume of castor oil-induced intakfilnid secretion, and reduced the number,
weight and wetness of faecal droppindga. guajavaleaf aqueous extract also produced
concentration-related and significai®<(Q.05—-0.01) inhibitions of the spontaneous, rhythmi
pendular contractions of the rabbit isolated duodefil 3]

Punica granatum

Punica granatunseed extract (100, 200, 400, and 600 mg/kg ordikg,standard antidiarrhoeal
agent, diphenoxylate, significantly inhibited tmedquency of defecation and the liquid content of
the faecal droppings compared to control rats. arftenuscarinic drug atropine aRdinicaseed
extract decreased intestinal propulsive movemerthéncharcoal meal treated model. Te
granatumextract (in graded doses) reduced diarrhoea byiiiig gastrointestinal motility and
PGE-induced enteropooling. Tannins are responsiblgfotein denaturation producing protein
tannate, which reduces secretion from intestinatasa.P. granatumseed extract also contains
tannin which may produce antisecretory activity.cit@nisms for treatment of diarrhoea appear
to be spasmolytic and anti-enteropooling.[59]

Rhusjavanica

The methanolic extract &hus javanicdreated mice, showed significant reduction in tecal
output and protected them from castor oil-inducéarrdoea. The extract also reduced the
intestinal fluid secretion induced by Mg$@nd gastrointestinal motility after charcoal meal
administration in the albino mice. The methanoktr&ct of ripen fruits oR. javanicainhibited
significantly the frequency of defecation and reztigreatly thevetness of the faecal excretion
like the standard antidiarrhoeal agent, loperarf60¢.
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Rumex maritimus

The methanol extract oRumex maritimusat 50, 100 and 200 mg/kg body weight doses,
significantly lowered several typical parametersi@irrhoea. The methanol extract also showed
significant anti-motility activity like the stand&drug atropine. Hexane and ethylacetate extract
showed mild to moderate antidiarrhoeal and antimpotactivity. The methanol extract most
significantly prolonged the time for induction afadthoea, reduced the frequency of diarrhoeal
episodes and also decreased the propulsion of addaroeal through the gastrointestinal
tract.[60]

Saccharum spontaneum

The antidiarrhoeal activity of th8accharum spontaneusxtract (200 and 400 mg/kg) was
obsereved in castor oil induced diarrhoea in micé a dose dependent decrease in the total
number of faecal dropping.[62]

Sanseviera liberica

Sanseviera liberica(25-400 mg/kg, p.o.) produced significar® € 0.05) dose dependent
reduction in propulsive movement in both the nor@adl castor oil induced intestinal transit
tests in mice. In the castor oil induced diarrhtesd, S. libericasignificantly delayed the onset
and decreased the frequency and severity of dieart libericaat the dose of 200 mg/kg
significantly reduced the volume of intestinal gcm induced by castor oil. The aqueous root
extract of S. liberica possesses antidiarrhoeal activity due to inhibitmfngastrointestinal
propulsion and fluid secretion, possibly mediatdédgotigh inhibition of the nitric oxide
pathway.[63]

Securinega virosa

The methanolic root bark extract &ecurinega virosgEuphorbiaceae) produced a dose-
dependent protection against the castor oil- indudarrhoea with the highest protection

(100%), obtained at 100 mg/kg comparable to thadbpéramide (5 mg/kg), the standard agent.
The leaves extract also protected the mice butneasiose-dependent. The highest protection
(60%) was obtained at the lowest dose (50 mg/kgji-diarrhoeal effects of methanolic leaves

and root bark extracts may be due to the inhibitibprostaglandin biosynthesis.[64]

Sphaeranthus senegalensis

Sphaeranthus senegalengi&steraceae) inhibited the onset time aswberity of diarrhoea
induced by castor oil. The activity of the extragiinst the experimentaligduced diarrhoea by
castor oil may thus be attributéd an anti-electrolyte permeability action. Thetract also
inhibited the intestinal propulsion as shown ity inhibitory action against charcoal meal
motility.[65]

Spondias mangifera

A significant decrease in the number of wetness faegluency of defecation was observed in
castor-oil induced diarrhoea b$pondias mangifergdAnacardiaceaepark extract (100-200
mg/kg, p.o). The extracts also showed significant (0.01) reduction in intestinal propulsion in
charcoal meal test in rats.[66]

Stereospermum kunthianum

Aqueous extract oStereospermum kunthianustem bark possessed antidiarrhoeal activity in
castor oil treated animals. The extract dose-deg@hdinhibited castor oil-induced transit in
mice. There was delay in onset of diarrhoea andatfa¢ number of stools, number of wet stools,
and weight of wet stools were all dose dependeadglyreased, with the highest effect observed
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with the 200 mg/kg body weight of the extract. Bxtract produced a significant antidiarrhoeal
index reinforces its protective action in diarrh§@d]

Strychnos nuxvomica

Methanol extract of the plants had greater antird@eal effect than aqueous extract against
castor-oil induced diarrhoe&trychnos nusomicaextract at higher doses are very effective but
was toxic to the animals.[16]

Strychnos potatorum

Methanol extract of the dried seeds Stfychnos potatorung100, 200 and 400 mg/kg, p.o..

significantly (P<0.001) inhibited the frequency of defecation aeduced the wetness of faecal
droppings in castor oil-induced diarrhoea, decreéalse propulsion of charcoal meal through the
gastrointestinal tract, and also reduced the FiGdiiced enteropooling.[67]

Swietenia macrophylla

At various doses (25, 50 & 100 mg/kg body weighit)Savietenia macrophyllgMeliaceae)
extract showed a remarkable antidiarrhoeal actigitidenced by the reduction in the rate of
defecation and consistency of faeces. A single @oak ofS. macrophylleextract of 100mg/kg
body weight produced a significant decrease in gbeerity of diarrhoea. Extract produced
profound decrease in intestinal transit (4.45 -68%) also significantly inhibited castor oil
induced enteropooling comparable to that of intriapeeal injection of standard drug atropine
sulphate at doses of 0.1 mg/kg body weight and &gnigody weight respectively.[1]

Thespesia populnea

Alcoholic and aqueous extracts dihespesia populnegMalvaceae) exhibited significant
antidiarheal activity against castor oil inducedrdioea in rats. Alcoholic extracts (100, 200 &
400 mg/kg) and aqueous extracts (50,100 & 200 mgkduced diarrhoea by inhibiting P&E
induced intestinal accumulation of fluid. Alcoholextracts (100, 200 and 400 mg/kg) and
aqueous extracts (50, 100 and 200 mg/kg) supprébsepropulsion of charcoal meal there by
increased the absorption of water and electrolyfls. inhibition of peristaltic movement with
alcoholic and aqueous extracts of stem bark.gfopulneanay be due to the anti histaminic and
anticholinergic actions Alcoholic extracts and amugextracts possess significant antidiarrhoeal
activity due to their inhibitory effect both on gamsntestinal propulsion and fluid secretion.[69]

Vitex doniana

The extracVitex donianaVerbenaceae) possesses a concentration-depenidiition of both
acetylcholine and histamine-induced contractioriee @xtract (at doses of 150-650 mg/kg) also
inhibited gastric peristalsis in mice fed charcoaal and significantly protected mice against
castor oil-induced diarrhoea. Inhibition of gagttestinal tract motility is one mechanism of
action of antidiarrhoeal drugs. The antagonistieafof plant extracts on muscarinic receptors is
another possible mechanism of action of the aquertuact ofV. doniana[3]

Xanthium Indicum

The methanol extract of. indicumsuccessfully inhibited the castor oil-induced dhaea; the
extract might have exerted its antidiarrhoeal acti@ antisecretory mechanism which was also
evident from the reduction of total number of waedes. The extract may have increased the
absorption of water and electrolyte from the gastestinal tract, since it delayed the
gastrointestinal transit in mice as compared to dbetrol. The delay in the gastrointestinal
transit prompted by the extract might have contedu at least to some extent, to their
antidiarrhoeal activity by allowing a greater tifioe absorption.[70]
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Xylocarpus moluccensis

At the doses of 250 and 500 mg/kg, the MeOH extodcKXylocarpus moluccensishowed
significant antidiarrhoeal activity. AntidiarrhoeattionXylocarpus moluccensisas exerted by
antisecretory mechanism.[71]

Zingiber officinale
Zingiber officinale (Zingiberaceae) decoction probably modifies baateas well as host cell
metabolism to exhibit its antidiarrhoeal action][75

Zizyphus spinachristi

The methanol extract @izyphus spinachristaused a dose dependent protection of rats against
castor oil induced diarrhoea, decreased the intrialal fluid accumulation and gastrointestinal
transit. The methanol extract @f spinachrististem bark administered orally caused significant
inhibition of the severity and prolong the onsatdiof diarrhoea induced experimentally in rats
by castor oil. The extract might achieve this astithrough the inhibition of electrolyte
permeability and/or inhibition of prostaglandinease. The antidiarrhoeal effect of the extract
may be attributable to its inhibitory action agaigastrointestinal motility and the inhibition of
enteropooling property.[73]

Ziziphus mauritiana

The Antidiarrhoeal effect of the methanolic extradt Ziziphus mauritiana(Rhamnacege
exhibited a concentration dependent inhibition i spontaneous pendular movement of the
isolated rabbit jejunum and inhibited acetylcholinduced contraction of rat ileum. A dose
dependent decrease of gastrointestinal transit abaerved with extracts (25 and 50 mg/kg)
which also protected mice against castor oil indudarhoea and castor oil induced fluid
accumulation, respectively. The extract was ableintubit electrolyte permeability in the
intestine due to castor oil and or through thebilun of prostaglandins release.[74]

Triphala Mashi, an Ayurvedic For mulation

Aqueous and alcoholic extracts, at various dos@s 200 and 800 mg/kg displayed remarkable
anti-diarrhoeal activity as evidenced by a siguifitincrease in first defecation time, cumulative
fecal weight and intestinal transit time. The rekadte anti-diarrhoeal effect of Triphala and
TriphalaMashi extracts against castor oil-induced diarrhoea ssigigs potential for application
in a wide range of diarrhoeal states.[79]

Wei-Chang-An-Wan, an Ayurvedic For mulation

Wei-Chang-An-Wan (WCAW), a traditional pharmaceatipreparation. At the doses of 400
and 800 mg/kg, Methanol extract significantly podéel mice against castor oil-induced
diarrhoea as well as the number of faeces and waetef. Methanol extract also dose-
dependently attenuated spontaneous contractiontheofisolated rabbit jejunum, and those
induced by acetylcholine (Ach) and neostigmine] [80

Natural lead compounds

Ethnopharmacological research on natural prodwstscontribute to the discovery of new active
compounds with novel structures which may servieads to development of new antidiarrhoel
drugs. Phytochemical screening of plants extracts (maderganic solvents or water) has
revealed the presence of numerous chemicals imgualkaloids, tannins, flavonoids, sterols,
terpenes, carbohydrates, lactones, proteins, aauis, glycosides, and saponins etc. Different
phytochemicals display various mechanism of actgiven in table-3)
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Table 3: Different natural lead compounds with mechanism of action

Natural lead | Plants name M echanism of action Ref.
compounds
Quercetin P. guajava Inhibit spasmogenic effects of various agonjsi8
(acetylcholine, carbachol, potassium chloride)| on
guinea-pig isolated ileum,
Inhibit gastrointestinal release of acetylcholine
Steroids S. macrophylla | Enhance intestinal absorption of Nand water 1
Flavonoids A.marmelos, Z| Inhibition of intestinal motility, antimicrobial 26,39,43,4
officinale A. | action and antisecretory effects 40,17
racemosus, E.
coccinea, G
paludosa
J. phoenicia, Release of autocoids and prostaglandins. 22,3,
X. indicum, C. 70
gigantea, V.
doniana
E. speciosa Stimulating the normalization of the derangetD
water transport across the mucosal cells and the
reduction of the intestinal transit,
Z. mauritiana Inhibitory activity of on intestinal motility in a74
dose related manner.
C. sericeum Inhibit contraction caused by spasmogenes, inhid&,22
intestinal secretion and small intestinal transit.
Alkaloids J. phoenicia Release of autocoids and prostaglandins. 47
Tannins A.marmelos, Z| Inhibition of intestinal maotility, antimicrobial 22,82,17
officinale C. | action and antisecretory effects.
gigantea
E. speciosa, Stimulating the normalization of the derangeti40
C. gabunensis water transport across the mucosal cells and the
reduction of the intestinal transit
C. gabunensis, Z.Reduce secretion and make the intestinal mudy39,65,73
spinachristi, X/ resistant through the formation of protein tannate42,33,34,
Indicum, E. 70
coccinea, S
senegalensis, H
hispidus, C,
viscosa,
Gallic acid| Galla Chinensis | Blocked the binding of B subunit of heat-labjl&8
(tannins) enterotoxin to Gy, resulting in the suppression |of
heat-labile enterotoxin -induced diarrhoea.
A. catety G. | Astringent action 15,45
incanum
Saponins Z. mauritiana Inhibit histamine releas@ vitro 74

www.scholarsresearchlibrary.com

90




Rajeev Kumar et al Der Pharma Chemica, 2010, 2 (2): 66-93

Dehydroleucod A. douglasiana | Inhibitory action against gastrointestinal mogiljt77
ine and the inhibition of enteropooling property
Andrographoli | A. paniculata Antisecretory agents 8
de and

neoandrograph

olide

Methyl O. selloi Analgesic and antidiarrhoeal properties 55
chavicol

Structure of Natural Lead Compounds
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CONCLUSION

There are several plants known for their antidieettactivity, with different mode of action and
phytoconstituents. This is an effort to streamlihe phytoconstituents of specific family with
specific mode of action to diarrhoea. The neechawer, more effective, and most importantly,
cheaper antidiarrhoeal drugs has become a paranssud to tackle this present situation.[23]
The natural drugs are used as antidiarrhoeal dwpsgh are not always free from adverse
effects. [14] Therefore, the search for safe andenedfective agents has continued to be an
important area of active research.[1]
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