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The research was carried out in order to characterize the pharmacological profile of the

methanolic extract of Spilanthes acmella.

The test was done on the following aspect:

L axative Activity:
o Laxative activity test

¢ Charcoa meal induced Gastrointestinal Transit Time Test
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ABSTRACT

The purpose of this study was to find medicina use of Spilanthes acmella in indigestion and
constipation. Laxatives are drugs taken to treat constipation. Laxatives work to increase the
movement of feces along the colon. Constipation refers to bowel movements that are infrequent
or hard to pass. Constipation is a common cause of painful defecation. Severe constipation can
progress to bowel obstruction and become life-threatening. Because constipation is a symptom,
not a disease, effective treatment of constipation may require first determining the cause. There

are various useful plants plays important role to show antidiarrhoeal activity.

There are various useful plants plays important role to show laxative effects. In this study we
are paying attention on the methanolic extract of Spilanthes acmella for its laxative effects on
animal models. The laxative activity of methanol extract of Spilanthes acmella at dose 200, 400
mg/kg was assessed on experimental animal and all these two doses increase the total number
feces of experimental animal. It suggests that the crude extract of Spilanthes acmella possess
laxative activities. It would be help us to identify the pharmacological profile of the plant

extract of Spilanthes acmella.
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1. INTRODUCTION

1.1 Phytomedicinein Global Health Care

Herbal medicines are now in great demand in theldping world for primary healthcare not
because they are inexpensive but also for bettarraliacceptability, better compatibility with
the human body and minimal side effects. Herbalioneel is still the mainstay of about 75—
80% of the world population, mainly in the develapicountries for primary healthcare.
However among the estimated 250,000-400,000 p&pdsies, only 6% have been studied for
biological activity and about 15% have been ingzged phytochemicallyQalixto et al., 2000)

Researchers isolate different chemical constituémmms plants, which have been used to
prepare modern medicines. In course of time theithetic analogues have also been prepared.
In this way, ancient uses of Cinchona bark to quernand quinidineRawolfia serpentindo
reserpine and rescinnamirgigitalis purpureato digitoxin and digoxin, Opium to morphine
and codeine, Ergot to ergotamine and ergometriaen& to sennoside€atharanthus roseus

to vinblastine and vincristine. Now a day, hundrefiplant metabolites are being successfully
used in the treatment of variety of diseases. A #riking examples of plant metabolites
include taxol fromTaxus brevifolia,vincristine and vinblastine fronvinca roseus.All of
which are important anticancer agents being uskilcally. In the current popular field of
chemotherapy, cepharanthine, isolated frStephania cepharanthand Stephania sasakis

being used as a prophylactic in the managemenitbeirtulosis Brevoort et al., 1997)

In brief, science might have made in the field adcine over the years; plants still remain as
the primary source of supply of many important drugsed in modern medicine. Indeed, the
potential of obtaining new drugs from plant souriseso great that thousands of substances of
plant origin are being studied for activity agaissth formidable foes as heart diseases, cancer,
and AIDS. In this way, modern medicine will contnto be enriched by the introduction of

newer and more potent drugs from plant sources.

With the development in techniques and recent rekes, it has been proved that certain non-
nutritive chemicals in plants such as terpenoidkfiavonoids which were earlier thought to be

of no importance to human diet possess antioxipiaogerties Arias et al., 1999)
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1.2 Medicinal Plants and Secondary M etabolites

In addition to providing the animal kingdom its thduel and shelter, each of these plants has
been synthesizing a large variety of chemical suiusts since their first day of existence on
earth. The substances include, in addition to thsicometabolites, phenolic compounds,
alkaloids, glycosides and a lot of other chemicabssances referred to as secondary
metabolites which are of no apparent importancéhéoplant’s own life. But many of these
compounds have prominent effects on the animalesystand some posses’ significant
therapeutic properties, which can be and have bgkzed in the treatment and cure of human
and other animal diseases since time immemoriagés&lsecondary metabolites differ from
plant to plant. Thus the plant kingdom provideseanendous reservoir of various chemical
substances with potential therapeutic propertigge plants, which produce and accumulate
constituents having medicinal values, are genedlignated as medicinal plants (Padmavath
etal ., 2013).

“A medicinal plant is any plant which, in one or rem®f its organ, contains substance that can
be used for therapeutic purpose or which is a preau for synthesis of useful drugs.”
(Sofowora 1982, Medicinal Plant and Traditional Né&twe in Africa). This definition of
Medicinal Plant has been originated by WHO (Worlkekkh Organization).

However, ideally a definition of medicinal plantsosild include the following:

a) Plants or plant part used medicinally in galenipadparation (e.g. decoctions,
infusions etc.

b) Plants used for extraction of pure substances reftivedirect medicinal use or for
the synthesis of medicinal compounds (e.g. synsh&fssex hormones).

c) Food, spice and perfumery plants used medicinally.

d) Microscopic plants, e.g. fungi, actinomyces usedigolation of drugs, especially
antibiotics.

e) Fiber plants, e.g. cotton, flax, jute used for pheparation of surgical dressings.

Medicinal plant is an alternative medicine thastifl in use and is a popular choice for primary

health care. However, if improperly used plants @so be toxic. The World Health
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Organization has esti-mated that about 80 % ofpthygulation in developing countries are
unable to afford drugs and rely on traditional ncetis especially those that are plant-based
such as India, Sri Lanka , Bangladesh, China apadnlaincluding ThailandQalixto et al.,
2000).

The practice of botanical healing slowly disappdafeom western countries with the
introduction and advent of science and technolétpwever, the uses of traditional medicine
dramatically increased in Europe and North Americdhe last 50 years. Herbal medicines
have been utilized for many purposes, particularlgnedical care as antiasthmatics (86.79 %),
anti-rheumatics (62 %), diu-retics (60.22 %), aritEmmation (29.62 %), anticancer (9.75 %),
antidiabe-tics (8.33 %), antimicrobials, antifurggadntioxidants, antiallergy, analgesics, anti-
obesity and antihypertention. In dental care it besn employed as anticariogenic, analgesic,
local anesthetic, wound healing agents, antiinflatiom and recurrent aphthous stomatitis
treatment . It has also been used for beauty cat@s health food e.g. curcumin, ginger, lemon
grass, garlic, holy basil, sweet basil, hairy baRecently, health foods, herbs as well as
dietary supplements enriched with medicinal ingeath such as antioxidants and bioactive
metabolites have drawn consid-erable attention dmade, especially herbs that are used as
food and traditional medicine. Our concern cengemind medicinal plants bearing bioactive
compounds, which are employed as therapeutics ealthhcare. Therefore,Spilanthes acmella
Murr. is a plant of great interest owing to its knmoreputation as an antitoothache plant and
hold tremendous medicinal usages. This review fe€as the general background, therapeutic
uses, bioactive compounds and large-scale produf@rachayasittikul et al., 2012).

1.3 History: How Medicinal Plants Came Into Human Knowledge

The study of diseases and their treatment exisedine beginning of human civilization. The
fear of illness and death as well as the neceséityod and health protection has led man of all
times and under all skies to resort to anything ttzure can offer them. Plants were such a
group of things to which the early man resortedotopreserving his health against diseases.
The early man was distinct from his other animalhleors because of his ability to use
rational thought rather than relying on instinctaadasis of his action. Thus he deliberately

selected specific plant materials for treatmenhisfailments. This selection was not certainly



based on a prior knowledge of its constituentsdsutertain external factors like seasonal or
astronomical, mystical or religious factors or sigmes of nature etc., which accepted as
influencing his life. Sometimes the healing powésome plants was undoubtedly discovered
by accidents. This selection procedure was oftenah and error method, which at times
became very dangerous even costing valuable IB@tsonce he knew the attributes of a plant,
beneficial or harmful, he would not normally forgétand could recognize the same plant
anytime he came across it. He would then use & beneficial one or avoid or discard it as
being dangerous. In this way, early man acquirdficent knowledge about the plants around
him and exploited them effectively. This knowledgdransmitted by generation to generation
4 at first orally and latter written form as papytacked clay tablets, parchments,
manuscripts, herbals and finally printed herbal rptecopoeias and other works. As
civilization progressed, the use of plants and ottegural substances has also intensified and

increased in volume due to discoveries by succeggwnerations (Newman et al., 2002)

As far as records go, it appears that Babyloniahsit 300 B.C) were aware of a large number
of medicinal plants and their properties. Somehef plants, they used, are still in the same
purpose. As evident from the papyrus Ebres (writbeabout 1500 B.C), the ancient Egyptians
possessed a good knowledge of medicinal propeofidsundreds of plants. Important plant
drugs like HenbaneHyoscyamaspp.), MandrakeMandrogora officinaruny Opium (latex of
Papaver somniferunfruits), PomegranateP(nica granatury) Castor oil (oil of Ricinus
communisseeds), aloe (juice dhloe spp), Onion Allium cepd and many others were in
common use in Egypt about 4500 years ago. The tigdants for curing various human
ailments figured in ancient manuscripts such asBide, the Rig-Vedas, the lliad, and the
Odyssey and the history of Herodotus. The earhesttion of the medicinal use of plants in
the Indian subcontinent is found in the Rig-Veda0@1600 B.C), which noted that the Indo-
Aryans used the Soma plaitnjania muscariga narcotic and hallucinogenic mushroom) as a
medicinal agent. The Vedas made many referencéeabng plant Sarpogondh&gwalfia
serpenting while a comprehensive Indian herbal, the Char&8anhita cites more than 500

medicinal plants (Sawangjaroen et al., 2006)

From the writings of Sumerians (4000 B.C) who intexb by the river Tigris and Euphrates,
we came to know that their medicine included opilioorice, thyme and mustard. Thousands
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of years ago Mexican Indians used peyote cactusxeSihe peypote was valued for ots
hallucinogenic property and equally possibly faractive medicinal substances, which are still

used to heal wounds and are now to have antilpotiperty.

The earliest known Chinese Pharmacopoeia appeaoecich 1122 B.C described the use of
chaulmoogra oil to treat leprosy. The material iwedf the Greek physician Hippocrates
(460-370 B.C) consists of some 300-400 medicinaints, which included opium, mint,
rosemary, sage and verbena. Aristotle, A GreekoBbydher (384-322 B.C) included an effort
to catalogue the properties of the various medidirgbs known at that time. The encyclopedic
(1* century A.D) de Materia Medica was the forerunoiall modern pharmacopoeia and an
authoritative text on botanical medicine. This wéektured about 600 medicinal plaffls In
the middle ages the great Greek Pharmacist, physi@alen (131-200 A.D) used a large
number of medicinal plants in or preparing his pesi which included for the first time in
history, ingredients of both plant and animal arighrabian Muslim physicians like Al-Razi
and lbne sina (9to 12" century AD) brought a revolution in the history wfedicine by
bringing new drugs of plant and mineral origin igeneral use.

Isolation of natural analgesic drug morphine frdm tatex ofPapaver somniferuncapsules
(Opium) in 1804 probably the first most importarample of natural drug, which plant have
directly contributed to modern medicine. Isolatiohother important plant-derived drug of
modern medicine rapidly followed and many usefulgdr have since been discovered and
introduced into modern medicine. In addition tostn@atural drugs of modern medicine, plants
have also contributed and are still contributinghte development of modern synthetic drug

and medicinegPasquale et al., 1984).

Medicinal plants constitute the major constituesitsnost indigenous medicines, and a large
number of western medicinal preparations contag@ammore ingredients of plant origin. Thus
the quality and effectiveness of medicinal prepangt depend solely in case of indigenous
medicine and at least partly in case of many westedicines, on the genuineness and quality
of the medicinal plants or products that are usetheir preparation. So it is very important to
ensure that, these medicinal plants or their prisdeeally possess the claimed properties and

exert the desired therapeutic effects. But it i & easy task, because there is hardly any



medicinal plant, which is used for a single therdjgepurpose, and almost all of them are
credited with more than one medicinal property traapeutic use. Again, not all those plants
that are designated as medicinal do really poskessdaimed therapeutic virtues and medicinal

properties.

Moreover, most of these claims are based on @dhtitire, folk sayings, occasional experiences
and traditional uses, but not on any significanhichl or pharmacological studies and
statistical data. Thus the claims of medicinal prtips may not be true and scientifically valid
in case of all the so-called medicinal plants. Hesve although it is true that not every stated
virtue of the various medicinal plants is basedoientific study, yet we have no doubt that out
of large number of medicinal plants used by tradiai systems for centuries past and still in

use, there are many that deserve the reputatigrhtinee earned as cur@@asquale et al., 1984).

Efforts for development of new drugs from medicipénts are still continuing all over the
world and new drugs are discovered and developed/alay. Since the chemical constituents
of medicinal plants, particularly the secondary abetites (alkaloids, glycosides, tannins,
resins, volatile and fixed oils) have pronouncedrptacological actions on animal systems and
organs; they are capable of mitigating sufferiragsing ailments and healing wounds, cuts and
burns. Before man acquired sufficient knowledge sghthetic chemistry these chemical
constituents of medicinal plants served as the nrap material for the preparation of drugs
and medicines. Since only about 15% of known maedigblants have lot more to offer to the
field of medicine. Thus there is still ample of pecand possibility for developing new drugs
and pharmaceutical raw materials from plants (GalK, L., et al., 1982)

1.4 Medicinal Plants of Bangladesh

Being naturally gifted by a suitable tropicalimate and fertile soil, Bangladesh
possesses a rich flora of tropical plantsouAdd 5000 species of phanerogams and
pteridophytes grow in its forests, junglesastelands and roadsides as indigenous,
naturalised and cultivated plants. Out of them, anttran a thousand have been claimed to
posses medicinal poisonous properties, of wibdié have recently been enumerated with

their medicinal properties and therapeutic susén addition to possessing various other



medicinal properties, 257 of these medicinal pléwatee been identified as efficacious remedies
for diarrhoeal diseases and 47 for diabetes (Gétaai, 2003).

Medicinal plants are an accessible, affordalaled culturally appropriate source of
primary health care system in Bangladesh. Margied] rural and indigenous people, who can
not afford or access formal health care systemesespecially dependent on these culturally
familiar, technically simple, financially affdable and generally effective traditional
medicines. As such, there is widespread interegiromoting traditional health systems to
meet primary health care needs. This is especially in this country, as prices of modern
medicines spiral and governments find it incredgindifficult to meet the cost of
pharmaceutical-based health care.

However, it has been observed that many other nmadliplants growing in the country have
not been identified taxonomically and that there arany of them, which have not been
chemically examined and no attention has yet beaid o characterise them from the
pharmacognostic viewpoint. Thus, it is expecteat the number of medicinal plants growing
or available in Bangladesh may be more thamatwhas so far been enumerated. It has
further been observed that the countless herbsdfannBangladesh should be used for
promotion of health and for fighting many diseasd@sus medicinal plants of Bangladesh hold

good promises as potential resources for drug dpuednt.

However, in order to develop these medicinal plastslirugs, attempts should be first made to
certainly identify them and preclinical studies them should be carried out to establish their

claimed therapeutic properties (Ghanal., 2003)

1.5 Phytochemical Constituents of Medicinal Plants

Plants have been serving the animal kingdom asatsce of energy since the dawn of
civilization. In addition plants provide a tremendoreservoir of various chemical substances
with potential therapeutic properties. The chemicahstituents, which are capable of
influencing the physiological systems of the anirbatly by exerting some pharmacological
actions, are designated as the active chemicaltingrds or simply active constituents. In

short, it may be said that the chemical constim@nésent in the medicinal plants constitute the
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most important aspect of all medicinal plants. Types of chemical constituents obtained from

different medicinal plants are as follows:

Vi.

Vil.

Alkaloids and amides: Pyridine group, Tropane grolgmquinoline group,
Quinoline group, Indole group, Steroidal group, dadole group,
Phenylethylamine group and Alkaloid amines.

Antbiotic and Anti-inflammatory principles.

Bitter and pungent principles

Volatile oils and Fixed oils

Glycosides: Anthraquinone glycosides, Cardiac ghyaes, Saponin glycosides,
Thiocyanate glycosides and other glycosides.

Gum-resins and mucilage

Vitamins and Minerals

Table 1: Plantsderived drugswidely used in modern medicines

Acetyldigoxin Narcotine

Aescin Ouabain
Ajamalicin Papain

Ailantoin Papaverine
Atropine Physostigmine
Bromelain Picrotoxin

Caffein Pilocarpine
Codein Protoverratrins A and B
Colchicine Pseudoephedrine
Danthron Quinine
Deserpidine Quinidine
Digitoxin Rescinnamine
Digoxin Reserpine

[-Dopa Scillaren A and B
Emetine Spartin




Table 1: Plantsderived drugswidely used in modern medicines (continue.)

Ephedrin

Strychnine

Hyoscyamin

Tetrahydrocannabin

Leurocristint

Tubocurarine

Lobeline

Vincaleukoblasti

Morphine

Xanthotoxin

HO

H

HO"
Fig: 1 Structure of Morphine

HzC

CH,OH

Fig: 3 Structure of Atropine

Fig: 2 Structure of Caffeine

HO

\
/

\

N

Fig: 4 Structure of Quinine




Fig: 5 Structure of Nicotine Fig: 6 Structure of Codein

1.6 The Plants: Model of Research and Drug Development

Plant kingdom is one of the major search areagffective works of recent days. Traditional
or folk medicines have been widely employed fortegas, and they remain one important
source for the discovery of new bio-active compaundedicinal plants are the source of
many important scientific drugs of contemporary MoBSuch as quinine fror@inchonabark,
reserpine fronRauwalfiaroot, Digitoxin fromDigitalis leaf, atropine fronBelladonaroot and
leaf, Hyoscyamindrom Hyoscyamus and Datura leaves and roots, meriiom Coium fruit,
morphine from Opium capsule are a few example efitimumerable modern scientific drugs
that are prepared from the medicinal plants. Plargrically seem to have served as models

in drug development for three reasons:

v First, in the industrialized countries, about 27#4alb prescription drugs contain active
principles that are still extracted from highermitaand this situation has persisted for at
least the last 25 years. Further it is generalgepted that as many of the people in the
developing countries rely on plants as sourceswdd It is to say that, plants continue
to provide useful drugs for man.

v' Secondly, very often interesting biologically aetisubstance derived from plants may
have a poor pharmacological/toxicological profde)east the purpose of using them as
drug in human. Such compounds can often servergddees for synthetic modification
and structure-function studies with the anticipatibat useful drugs for human will

result.
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v" Thirdly, many highly active secondary plant matedanstituents have unequivocal
value as pharmacologic tool that are often foundeéouseful in studying biological

systems and disease proc&higalberti et al., 1993)

1.7 Gastrointestinal (Gl) Tract

The Gl tract is a series of hollow organs joined ilong, twisting tube from the mouth to the anitse
body digests food using the movement of musclebenGl tract, along with the release of hormones
and enzymes. The GI tract consist of the mouthplesgus, stomach, small intestine, large intestine
which includes the appendix, cecum, colon, andureand anus. The last part of the Gl tract calhed t
lower GI tract consists of the large intestine amlis. The large intestine absorbs water and any
remaining nutrients from partially digested foodged from the small intestine. The large intedtiea
changes waste from liquid to a solid matter cadiexbl. Stool passes from the colon to the rectune T
rectum is located between the last parts of thercoalled the sigmoid colon and the anus. The nectu
stores stool prior to a bowel movement. During wddlanovement, stool moves from the rectum to the

anus, the opening through which stool leaves thy.bo

Hectum —

Fig: 7 Pictorial View of thelower Gl tract



1.8 Constipation

Constipation is a condition in which a person heagefr than three bowel movements a week or
has bowel movements with stools that are hard,airgt,small, making them painful or difficult

to pass. People may feel bloated or have painair #Hbdomen. Some people think they are
constipated if they do not have a bowel movemestyeday. Most people get constipated at
some point in their lives. Constipation can be acuthich means sudden and lasting a short
time, or chronic, which means lasting a long timegn years. Most constipation is acute and
not dangerous. Understanding the causes, preveraiahtreatment of constipation can help

many people take steps to find relief.

Constipation is one of the most common gastroimalsproblems. People of any age, race, or
gender can get constipated. Constipation most cartyraxcur in women, adults ages 65 and
older, and people in lower socioeconomic classemspation is also a common problem
during pregnancy, following childbirth or surgeny, after taking medications to relieve pain

from things such as a broken bone, tooth extractoback pain (Higgins et al., 2004)

1.9 Causes of Constipation

Constipation is caused by stool spending too muuk in the colon. The colon absorbs too
much water from the stool, making it hard and di#grd, dry stool is more difficult for the

muscles of the rectum to push out of the body.

Common factors or disorders that lead to consbpadre

+ diets low in fiber

« lack of physical activity

« medications

- life changes or daily routine changes

« ignoring the urge to have a bowel movement
- neurological and metabolic disorders

« Gl tract problems

 functional Gl disorders
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1.9.1 DietsLow in Fiber

The most common cause of constipation is a digt vao little fiber. Fiber is a substance in
foods that comes from plants. Fiber helps stoo} stt so it moves smoothly through the

colon.
1.9.2 Lack of Physical Activity

A lack of physical activity can lead to constipatidor example, constipation often occurs
after an accident or during an illness when a persast stay in bed and cannot exercise. Lack
of physical activity is thought to be one of thagens constipation is common in older adults.

1.9.3 Medications
Medications that can cause constipation include

+ pain medications, especially narcotics

« antacids that contain aluminum and calcium

« calcium channel blockers, which are used to trggt blood pressure and heart disease

- medications that treat Parkinson’s disease—a disditht affects nerve cells in a part
of the brain that controls muscle movement—bec#usge medications also affect the
nerves in the colon wall

« antispasmodics—medications that prevent suddenlenasntractions

« some antidepressants

« iron supplements

+ diuretics—medications that help the kidneys renftwid from the blood

Constipation can also be caused by overuse of theecounter laxatives. A laxative is
medication that loosens stool and increases bowekements. Although people may feel relief
when they use laxatives, they usually must incrédaselose over time because the body grows
reliant on laxatives to have a bowel movement. Gseerof laxatives can decrease the colon’s
natural ability to contract and make constipatioorse. Continued overuse of laxatives can

damage nerves, muscles, and tissues in the lakestime.
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1.9.4 Life Changes or Daily Routine Changes

During pregnancy, women may be constipated becatif®rmonal changes or because the
uterus compresses the intestine. Aging can af@eebregularity, because of a gradual loss of
nerves stimulating the muscles in the colon, whegults in less intestinal activity. People can
also become constipated while traveling, becaus@ thmormal diet and daily routine are

disrupted.
1.9.5 Ignoring the Urge to Have a Bowel Movement

People who ignore the urge to have a bowel movemegteventually stop feeling the need to
have one, which can lead to constipation. Some Ipedgplay having a bowel movement
because they do not want to use toilets outside bwene, particularly public restrooms, or

they feel they are too busy.
1.9.6 Neurological and Metabolic Disorders

Certain neurological and metabolic disorders camseafood to pass through the digestive
system too slowly, leading to constipation. Neugatal disorders, such as spinal cord injury
and Parkinsonism, affect the brain and spine. Radkiism is any condition that leads to the
types of movement changes seen in Parkinson’sséisdéetabolic disorders, such as diabetes
and hypothyroidism, disrupt the process the bodgsugo get energy from food.
Hypothyroidism is a disorder that causes the bodyroduce too little thyroid hormone, which

can cause many of the body’s functions to slow down
1.9.7 Gl Tract Problems

Some problems in the GI tract can compress or wattee colon and rectum, causing

constipation.
These problems include

« adhesions—bands of tissue that can connect thes lobghe intestines to each other,

which may block food or stool from moving througie tGl tract
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- diverticulosis—a condition that occurs when smalughes, or sacs, form and push
outward through weak spots in the colon wall; tbaghes are called diverticula

» colon polyps—growths on the surface of the colat tan be raised or flat

+ tumors—abnormal masses of tissue that result whks divide more than they should
or do not die when they should

- celiac disease—an immune reaction to gluten, aeprddbund in wheat, rye, and barley,
that causes damage to the lining of the small timesand prevents absorption of

nutrients
1.9.8 Functional Gl Disorders

Functional GI disorders are problems caused by gdwrn the GI tract works. Functional
constipation often results from problems with masattivity in the colon or anus that delay

stool movement.

Functional constipation is diagnosed in people Wwhee had symptoms for at least 6 months

and meet the following criteria for the last 3 nmtenbefore diagnosis.

« Two or more of the following symptoms:
o straining to have a bowel movement at least 25qgmer@f the time
o having lumpy or hard stools at least 25 perceinheftime
o feeling as though stool is still in the rectum attebowel movement at least 25
percent of the time
o feeling as though something is blocking stool frpassing at least 25 percent of
the time
o using their fingers to help with stool passagesast 25 percent of the time
o having fewer than three bowel movements per week
- Rarely passing loose stools without the use oftiegs

« Not having irritable bowel syndrome (IBS)

BS is a functional Gl disorder with symptoms thatlide abdominal pain or discomfort, often

reported as cramping, along with diarrhea, constipaor both (Longstreth et al., 2006)
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1.10 Diagnosis of Constipation

To diagnose the cause of constipation, the health provider will take a medical history,

perform a physical exam, and order specific téBte tests ordered depend on how long the
person has been constipated; how severe the catistips; the person’s age; and whether the
person has had blood in stools, recent changeswelbhabits, or weight loss. Most people
with constipation do not need extensive testing ezl be treated with changes in diet and

exercise.
1.10.1 Medical History

The health care provider may ask questions abeypénson’s constipation, including how long
symptoms have been present, frequency of bowel ments, consistency of stools, and
presence of blood in the stool. The health cargigen may ask questions about the person’s
eating habits, medication, and level of physicdlvdg. A record of this information can be

prepared before the visit to help the health caogiger make a diagnosis.
1.10.2 Physical Exam

A physical exam should include a rectal exam witjiaved, lubricated finger to evaluate the
tone of the muscle that closes off the anus cdhedanal sphincter and to detect tenderness,
obstruction, or blood. The health care provider mayform a test for blood in the stool by
placing a small sample of the person’s stool oaep card and adding a drop or two of testing

solution. A color change is a sign of blood in steol.
1.10.3 Diagnostic Tests

Additional testing is usually reserved for oldeulisl and people with severe symptoms, sudden
changes in the number and consistency of bowel ments, or blood in the stool. Additional

tests that may be used to evaluate constipatidndac

« blood test
+ lower Gl series

- flexible sigmoidoscopy or colonoscopy
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- colorectal transit studies
« anorectal function tests

- defecography

Blood test: A blood test involves drawing blood at a healthhecarovider's office or a
commercial facility and sending it to a lab for Bs&s. The blood test can show if there may be
an underlying disease or condition causing constipaFor example, low levels of thyroid

hormone may indicate hypothyroidism.

Lower Gastrointestinal series: A lower gastrointestinal series is an x-ray exat ts used to
look at the large intestine. The test is perforna¢da hospital or an outpatient center by a
radiologist. The health care provider may give pleeson written bowel prep instructions to
follow at home. The person may be asked to follaslear liquid diet for 1 to 3 days before the
procedure. A laxative or an enema may be used d¢hm test. An enema involves flushing
water or laxative into the anus using a specialrsqottle. The medications cause diarrhea, so
the person should stay close to a bathroom. Forestethe person will lie on a table while the
radiologist inserts a flexible tube into the persoanus. The large intestine is filled with
barium, a chalky liquid, making signs of problerhattmay be causing constipation show up

more clearly on x rays.

Flexible sigmoidoscopy or colonoscopy: The tests are similar, but a colonoscopy is used t
view the rectum and entire colon, while a flexilsigmoidoscopy is used to view just the
rectum and lower colon. These tests are performexdespital or an outpatient center by a
gastroenterologist. For both tests, a health cawwiger will give written bowel prep
instructions to follow at home. The person may $ked to follow a clear liquid diet for 1 to 3
days before either test. The night before botlsteéke person may need to take a laxative. One
or more enemas may also be required the night defiod about 2 hours before both tests. In
most cases, light anesthesia, and possibly painicatemh, is used during a flexible
sigmoidoscopy or colonoscopy. For either test, preeson will lie on a table while the
gastroenterologist inserts a flexible tube into #mus. A small camera on the tube sends a
video image of the intestinal lining to a computereen. The test can show signs of problems

in the lower gastrointestinal tract.
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The gastroenterologist may also perform a biopsgracedure that involves taking a small

piece of intestinal lining tissue for examinatioitwa microscope. The person will not feel the

biopsy. A pathologist examines the tissue in a lab.

Colorectal transit studies. These tests show how well food moves through thenc

Radiopaque markers. With this technique, the person swallows capsutastaining
small markers that are visible on an x ray. Thekea move through the Gl tract just
as food and waste do and are passed naturallystath. During the course of this test,
the person eats a high-fiber diet to help stool enthwrough the gastrointestinal tract.
Three to 7 days after the person swallows the ¢apsabdominal x rays, taken several
times, monitor the movement of the markers throtigh colon. An x-ray technician
takes the x rays in a hospital radiology departneeritealth care provider’s office, and
a radiologist interprets the x rays.

Scintigraphy. This type of nuclear medicine study relies on tletection of small
amounts of radiation after a person eats a medhitong radioactive chemicals. The
dose of the radioactive chemicals is small; theeefecintigraphy is not likely to cause
damage to cells. Special external cameras and denspare used to create images of
the radioactive chemicals as they move throughritestine. To prepare for the test, the
person may need to stop taking some medicationsshadld not eat any food after

midnight the night before the test.

Anorectal function tests. These tests diagnose constipation caused by aabdyafunction,

which refers to problems with the anus and rectum.

Anal manometry uses pressure sensors and a balloon. Anal manoatgetr checks the
tightness of the anal sphincter muscles arounctius. For this test, a thin tube with a
balloon on its tip and pressure sensors below #iledn is inserted into the anus until
the balloon is in the rectum and pressure sensermside the anus. The tube is slowly
pulled back through the sphincter muscle to measwscle tone and contractions.
Balloon expulsion tests consist of filling a balloon with varying amourdgwater after

it has been inserted into the rectum. The persaiven a stopwatch and instructed to
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go to the restroom and measure the amount of tiakeés to expel the balloon. If the
person cannot expel a balloon filled with less th&0 milliliters of water or it takes
longer than 1 minute to expel the balloon, the gennay have a decrease in function

for evacuation of stool.

Defecography: This x ray of the anorectal area shows how wed person can hold and
evacuate stool. The test also identifies structahelnges in the rectum and anus, such as
rectocele and rectal prolapse. Rectocele is a tiondn which the rectum protrudes through
the vagina, and rectal prolapse is a conditionhiicivthe rectum drops down through the anus.
To prepare for the test, the person uses two enanthsloes not eat anything 2 hours prior to
the test. During the test, the health care providierthe rectum with a soft paste that shows up
on X rays and is the same consistency as stool.p&hgon sits on a toilet inside an x-ray
machine. The person is first asked to pull in agdegze the sphincter muscles to prevent
leakage. Then the person is asked to strain to Ad@vel movement. The radiologist studies
the x rays for anorectal problems that occurredhaspaste was expelled (Longstreth et al.,
2006)

1.11 Treatment of Constipation

Treatment for constipation depends on the causerisg and duration of the constipation and

may include one or more of the following:

« changes in eating, diet, and nutrition
- exercise and lifestyle changes

« medication

« surgery

« biofeedback

First-line treatments for constipation include ofpesmin eating, diet, and nutrition; exercise and
lifestyle changes; and laxatives. People who daespond to these first-line treatments should
talk with their health care provider about otheatments.
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1.11.1 Eating, Diet, and Nutrition

The Academy of Nutrition and Dietetics recommenaisstiming 20 to 35 grams of fiber a day
for adults. Americans consume only 15 grams a dagwerage. A list of high-fiber foods is

shown below.

Table: 2 Examples of Foods That Have Fiber

Beans, cereals, and breads Fiber

% cup of beans (navy, pinto, kidney, etc.), cooked 6.2-9.6 grams

Y cup of shredded wheat, ready-to-eat cereal 2.7-3.8 grams
Y% cup of 100% bran, ready-to-eat cereal 9.1 grams
1 whole-wheat English muffin 4.4 grams
Fruits

1 small apple, with skin 3.6 grams
% cup of raspberries 4.0 grams
% cup of stewed prunes 3.8 grams
Vegetables

% cup of winter squash, cooked 2.9 grams
1 small potato, baked, with skin 3.0 grams
% cup of mixed vegetables, cooked 4.0 grams
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Drinking water and other liquids, such as fruit aredjetable juices and clear soups, may make

fiber in the diet more effective in normalizing beiunction and maintaining regularity.

1.11.2 Exercise and Lifestyle Changes

Engaging in daily exercise can help people withstipation. Another strategy is to try to have
a bowel movement at the same time each day. Theitmesis 15 to 45 minutes after breakfast

because eating helps stimulate the colon (Eveehait, 2008)

1.11.3 Medication

Classification
|. Luminally active agents
i) Bulk forming - Dietary fibre, psyllium, isghula, methyl cellulose
i) Stoolsoftener - Dioctyl sodiumsulphosuccméidocusates, Doss)
iii) Lubricants - Liquid paraffin
iv) Osmotic -Magnesium sulphate, magmashydroxide, sodium sulphate,
Sodium potassiumtartarate,lase] sorbitol, mannitol,
[1. Stimulant (Contact) Purgatives

i) Diphenylmethanes - Phenolphthalein, bisacodyl

i) Anthraquinones - Senna, cascara, rhukeldes, danthron
iii) Fixed oil - Castor oil
[11.Prokinetic agents - 5 HT4agonists e.g. Tegaserod

- 10i0l receptor antagonists
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Bulk Forming: These agents increase the stool mass. Fermenpatdaces short chain fatty
acids which have got prokinetic action. These amdra-indicated in obstructive cases and in
patients with megacolon and mega rectum. They chlos¢ing and abdominal pain. They can
increase the Ca2+ load if agents like calcium parlyophils are used. Sugar containing agents

can cause intolerance in diabetics.

Softeners. These are anionic surfactants which lower the sartansion of stool and allow
mixing of aqueous and fatty substances therebyesioi the stools and allowing easier

defaecation. They also increase the cyclic AMPaater secretion.

Osmotic agents: Osmotically mediated water retention can inducespasis and prompt
catharsis. They may increase nitricoxide synthask @atelet activating factor. There is also
production of inflammatory ionic mediator e.g. MgZhhey are avoided in small children, and
in patients with poor renal function. They can @bheart block, neuromuscular block, CNS
depression and fluid and electrolyte imbalance.tilase contains non-absorbable sugars,
which draws water into the lumen. Its fermentatoam lead to formation of lactic and acetic
acids which are osmotic laxatives and stimulatellityotl5 to 20 ml of 70% solution is used at
night and effect is seen after 24 to 48 hours. Wast finds important place in treatment of
hepatic encephalopathy as it reduces blood ammaoiacentrations. 2-3 soft stool
evacuation/day at pH of 5.5 is required for its dferal effects. It is also used in constipation
caused by opioids, vincristine, in elderly and t&lted patients. Lactulose can cause
flatulence, cramps, diarrhea etc. PEGs are nowaassd in small doses to treat difficult cases

of constipation. They are highly osmotically active

Lubricants. They are viscous liquids which are pharmacologycatlert and help in easy
passage of stool by coating them. Because of agious side effects and irritant nature they
are occasionally used nowadays especially in postadive patients.

Stimulants: These agents have direct effect on enterocytespnguand muscles. They induce
low grade inflammation and cause accumulation ofewand electrolytes and stimulate
intestinal motility by release of mediators likeoptaglandins, CAMP, nitric oxide (NO), cGMP
and inhibition of Na+K+ATPase. Larger purgation aause fluid and electrolyte imbalance

and hypokalemia. They are routinely used in col@abany.
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They can reflexly stimulate the gravid uterus amd aontraindicated in pregnancy and

obstructive disorders.

Bisacodyl is given in the dose 10-15 mg in adutid &-10 mg in children (6-12 years). Enteric
coated preparations are used once daily at bed Ewsruation occurs in 6-8 hours i.e. in the
morning. Rectal preparations cause catharsis i6GB30HN. Phenolphthalein is withdrawn from

the market because of carcinogenicity seen in mouse

Castor oil is one of the oldest remedies obtaimednfseeds oRicinus communisit has
recently lost its usage because of irritant natun@ due to side effects of stronger purgation. It
contains triglyceride of ricinoleic acid which idang chain fatty acid and polar in nature. It is
hydrolysed to ricinoleic acid and glycerol by paeatic lipase. Ricinoleic acid is absorbed
poorly. It irritates the mucosa and stimulates $nmaéstinal contractions. Most importantly
they decrease intestinal absorption of water aectrlytes. Adult dose- 15-25 ml of castor oll

may be taken in the morning. It causes purgatighiw-3 hours.

Newer and more potent prokinetic agents like tegasenay be useful for the treatment of
chronic constipation. Prostaglandin analogues hkisoprostol and RU-0211 (under trial)
stimulate colonic contraction. Other agent likecbatine has also been shown to be effective in
constipation. A novel biologic agent, neurotropBihas shown to be effective in improving the

stool consistency and frequency by some unknowrharesm.
Purgative Abuse

It is a psychological problem and drugs used orusgd to get full evacuation. The dangers
associated can be flaring ofintestinal pathologpture of inflamed appendix, fluid electrolyte
imbalance, steatorrhea and malabsorption syndropresgin losing enteropathy and spastic
colitis.

1.11.4 Surgery

Surgery may be needed to correct an anorectal &fgckaused by rectal prolapse. Surgical
removal of the colon may be an option for peoplepse colon muscles do not work properly,
causing severe symptoms that do not respond timtess.
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1.11.5 Biofeedback

People with chronic constipation caused by problemts the anorectal muscles can use
biofeedback to retrain the muscles. Biofeedbacks usgecial sensors to measure bodily
functions. The measurements are displayed on aoveeeen as line graphs and sounds

indicate when the person is using the correct nesg@lavin et al., 2008)

1.12 Complications of Constipation

1.12.1 Hemorrhoids are swollen and inflamed veins around the anus dne lower rectum

that can be caused by straining to have a bowebment. People with hemorrhoids may have
rectal bleeding that appears bright red on theaserbf stool, on toilet paper, or in the toilet
after a bowel movement. Treatment for hemorrhoi@dy mclude making dietary changes to
prevent constipation, taking warm tub baths, angyapg special cream to the affected area or

using suppositories before bedtime.

1.12.2 Anal fissures are small tears in the anus that may cause itclgam, or bleeding.
Treatment for anal fissures may include making agietchanges to prevent constipation,
applying cream to numb the area or relax the masaing stool softeners, or taking warm tub
baths.

1.12.3 Rectal prolapse can be caused by straining during bowel movemdrits. condition
may lead to mucus leaking from the anus. Elimirmptihe cause of the prolapse, such as
straining or coughing, is usually the only treatine@eded. Severe or chronic prolapse requires

surgery to strengthen and tighten the anal sphimatescle or to repair the prolapsed lining.

1.12.4 Fecal impaction occurs when hard stool packs the intestine anaimeso tightly that
the normal pushing action of the colon is not efotggexpel the stool. This condition occurs
most often in children and older adults. An impawtcan be softened with mineral oil taken by
mouth or through an enema. After softening the ictipa, the health care provider may break
up and remove part of the hardened stool by imggertine or two fingers into the anus
(Goodman et al., 2011).
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1.13 Spilanthes acmella
1.13.1 Description

Spilanthes (Compositae or Asteraceae) is a genawprising of over 60 species that are widely
distributed in tropical and subtropical regionghs world, such as Africa, America, Borneo, In@ai
Lanka and Asia (Sahu et al., 2011; Tiwari et 011). S. acmellais native to Brazil and is caitéd
throughout the year as ornamental or medicinaltplams an annual or short-lived herb that is 4D-6
centimeters tall. It is grown in damp area (Tiwetrial., 2011; Wongsawatkul etal., 2008) and has lo
rate of germination or poor vegetative propagafibivari et al., 2011). Its flowers and leaves have
pungent taste and when touched it is accompanidthghng sensation and numbness (Wongsawatkul
et al., 2008).The plant species has been used colyras a folk remedy, e.g. for toothache, rheumatic
and fever (Wongsawatkul et al., 2008), as freshetage (Tiwari et al., 2011) as well as spice for

Japanese appetizer (Leng et al., 2011)

Fig: 8 Pictorial View of Spilanthes acmella
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The genus contains a wide array of compounds witiverse range of bioactivity. One such compound,
scopoletin (6-methoxy-7-hydroxycoumarin), has ated the most attention because of its use in
cardiovascular disease, and antitumor and antiithyireatment.. In addition to this, scopoletin also
possesses antioxidant, antimicrobial, anti-inflanang antipyretic and hepatoprotective properties

one of the major phytoalexins reported in tobadents. Its production is mainly seen upon pathageni
infection and is considered as an important defemsghanism against bacteria and fungi (Smith 1996).
Recently, scopoletin has also been detected im@pes flower buds, but quantitative analysis tas n
so far been done. S. acmellais conventionally matesl through seeds which lose their viability waith

a short period of time. Dependence on season amdg#rmination rates are some of the other major
limiting factors in conventional propagation. Moveo, propagation by seeds is also undesirable
because of the highly heterozygous nature of thetmlue to protandry, which prevents self-pollioati
Many small, bright-colored flowers are aggregatetb ia capitulum (flower head) that make them
attractive to insects, thus paving the way for emdphily. The genetic variation due to insect paition
may result into high heterogeneity in quality andawtity of the chemical makeup of the plant
(Prachayasittikul et al., 2013)

1.13.2 Arrangement of Spilanthes acmelle from Domain to Botanical name

Kingdom Plantae — Plants
Subkingdom Tracheobionta — Vascular plants
Superdivision Spermatophyta — Seed plants
Division Magnoliophyta — Flowering plants
Class Magnoliopsida — Dicotyledons
Subclass — Asteridae
Order — Asterales
Family Asteraceae — Aster family

Genus Spilanthes Jacq. — spilanthes

26



1.13.3 Bioactive metabolites

Spilanthes acmellaonstitutes a diverse group of compounds. Majolates were lipophilic
alkylamides or alkamides bearing different numbeumsaturated hydrocarbons (alkenes
alkynes), such as spilanthol and amide derivatilregieneral, when alkamides are chewe
pungent taste is released and causes itchand tgativaAlkamides are structurally related
animal endocannabinoids and is highly active in teatral nervos system. Particularl
anandamide (Nwrachidonoylethanolamine, 9) is an endogenous otammd cerebra
neurotransmitter. Spilanthol was first isolated1@45 from the flower head ethanol (EtC
extract of S. acmella. In early 1903, it was fiokttaine( from the different plant species.
acmellaL.var. oleraceaClarke .The synthesis ofaspilol was reported in multistep &
afforded low overall yields. The spilanthol is cowercially available in form of alcoholic (€
% EtOH) extract or A. Vogel Spnthes. In addition, phytosterols (e.gp-sitosterol,
stigmasterol, a- and B-amyrins), essential oils (e.g. limonene afi-caryophyllene),
sesquiterpenes;- andp-bisabolenes and cadinenes, flavonoid glucosideaamdkture of longc
chain hydrocarbons (C2235) . In recent years, other bioactive metaboli@— 15 have been
isolated from the aerial part of S. acmella, nameillic acid, tran-ferulic acid, trans-
isoferulic acid, scopolelin ,-acetylaleuritolic acid ang-sitostenone (Prachayasittl et al.,
2009).
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1.13.4 Traditional uses

The whole plants (e.g. flowers, leaves, roots, stamd aerial parts) of Spilanthes have been
used in health care and food ParticulaByacmellaor S. oleracgparacress or eyeball plant),
is a well-known antitoothache plant and has beesd uss traditional medicine for many

purposes (Prachayasittikul et al., 2009).

Table 3: Traditional uses and applications of S. acmella

Health care Treatment Plant extract
Rheumatism, fever , Diuretics, Flu, cough,
rabies diseases, Tuberculosis, antimalarials,
Antibacterials leaves, flowers
Antifungals, skin diseases, Immunomodulatary, leaves,
Medical Antiscorbutic, Local anesthetics, Digestive
Obesity control (lipase inhibitor) flowers
Snake bite whole plant,
Toothache leaves, flowers,
Toothpaste leaves
Periodontal disease flower heads, roots
Dental Recurrent aphthous stomatitis leaves
Beauty care cosmetics Fast acting muscle relaxatitwkinkle whole plant

The present study was aimed to evaluate the Laxatotivity test of methanolic extract of
Spilanthes acmellan swiss albino mice.
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2. LITERATURE REVIEW

Although plants of asteraceae have potential tdkvegainst various pathogenic conditions of
humans, there are few studies to conduct theiwiictiAntimalarial, antiviral,analgesic,
antioxidant, insecticidial activity of differentaoits of this family is already reported. Isolation
and purification of compound from the plant of tiféenily is not conducted in large extent.
Among them study related t8pilanthes acmella is very few. But for other species of this
family has proved biological activity likespilanthes calva, has antimulagenic activity,
Spilanthes mauritiana has antimalarial, larvicidal activity, andpilanthes mauritiana

antimicrobial activity.
2.1 Bioactive metabolites oSpilenthes acmella

Extensive phytochemical investigations §filanthes acmella had been reported a diverse
group of compounds. Major isolates were lipophalikylamides or alkamides bearing different
number of unsaturated hydrocarbons such as spilafithor affinin (2E, 6Z, 8E)-N-isobutyl-2,

6, 8- decatrienamide (Gokhale and Bhide, 1945; Rarak et al., 1999) and amide derivatives
2-6 (Figure 1). In general, when alkamides are chewquljngent taste is released and causes
itch and salivation (Rios, 2012). Alkamides areicturally related to animal endocannabinoids
and is highly active in the central nervous systBarticularly, anandamidé&{arachidonoyl -
ethanolamine,7) is an endogenous cannabinoid cerebral neurotigtesn{Figure 1). In
addition, phytosterols (e.g- sitosterol, stigmasterol- and f-amyrins), essential oils (e.qg.
limonene angs-caryophyllene), sesquiterpenes,andf-bisabolenes and cadinenes, flavonoid
glucoside and a mixture of long chain hydrocarb@@22-C35) were reported (Sahu et al.,
2011; Tiwari et al., 2011). In recent years, otheactive metabolite8 — 13(Figure 2) have
been isolated from the aerial partSpilanthes acmella, namely vanillic acid§), trans-ferulic
acid @), trans-isoferulic acid 10), scopolelin {1), 3-acetylaleuritolic acid 12) and p-
sitostenonel(3) (Prachayasittikul et al., 2009b).
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2.2 Bioactivity
The Spilanthes genera have been used for the treatment of vadigosders including

life-threatening diseases. Selected bioactivitfeSpdanthes acmella are summarized below.

The studies showed th&pilanthes acmella (aerial aqueous extract) displayed antipyretic
activity against Brewer’s yeastinduced pyrexia. @hépyretic activity of the plant species can
be attributed to flavonoids, which were predominahtbitors of either cyclooxygenase (COX)
or lipoxygenase (LOX) (Sadavongvivad and Supavilai7).

Spilanthol is the main constituent isolated fromnsngarts of Spilanthes acmella such as
flower 85 % EtOH extract root hexane extract. Tiadal usages ofpilanthes acmella
flowers have been reported as anti-inflammatagnt (Sharma, 2003). Previdosestigations
demonstrated thapilanthol exerted anti-inflammatory actigi inhibition of NF«B pathway;
afforded reduction in mRNA level and protein expressioh COX-2 and INOS; and also
induced free radical scavenging acti\ityu et al., 2008).

Soilanthes acmella EtOH leaves extracts exerted significant centraly peripherally (e.g.
Writhing test) analgesic activities. The mechan@naction was possibly due to the presence
of flavonoids in the plant extract which decreapesstaglandins, PGE2 and PGF2 that are
known to be involved in pain perception. In additiacold aqueous extract &pilanthes
acmella flowers also displayed antinociceptive activity asgt persistent pain and
antihyperalgesic activity. The mechanism of actimas possibly through inhibition of
prostaglandins by spilanthol-containing extractt(fRaooriya and Pieris, 2005)

Soilanthes acmella is known to be constituted of pungent alkamide-Bdanthol that causes

numbness and tingle that show local anesthetigigcti

Ethyl acetate (EtOAc) and methanol (MeOH) extrdisisn the leaves ofpilanthes acmella
exhibited the strongest antimicrobial activity amgdhe tested extracts using the well diffusion
method againdtlebsiella pneumoniae (Arora et al., 2011). Several partsSpilanthes acmella
were tested for antifungal activity and the studsé®wed thatSpilanthes acmella leaves
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(EtOAc and aqueous) extracts exhibited better amgihl activity than the standard drug

(fluconazole) againgghizopus arrhigus andRhizopus stolonifer (Arora et al., 2011).

Spoilanthes acmella is a traditional medicine used in Africa and Indox the treatment of
malaria. Pharmacological study showed that spitanémd acetylenic alkamide (undeca-2
ene-8, 10- diynoic acid isobutylamide or UDA), med from the root EtOH extract of
Soilanthes acmella, displayed antimalarial activity against two gtgiof Plasmodium
falciparum. Both compounds had a reported antimalarial @gtwith IC50 in the range of 5.8-

41.4ug/mL in which the spilanthol was the most potenhpound.

Antioxidant activity of Spianthes acmella extracts obtained from polar and nonpolar solvents
were investigated. It was found thgtilanthes acmella flower EtOAc extract displayed the
highest free radical scavenging activity (DPPH ABI'S assays) when compared to the other
tested extracts (Wu et al., 2008). On the othedhb&raves and flowers @&pilanthe acmella
MeOH extracts showed weak antioxidant activity (Asembat and Teckchuen, 2009). The
aerial parts ofSpilanthes acmella were also investigated (Prachayasittikul et al.090)
Wongsawatkul et al., 2008). The tested extractzgine, CHCI3, EtOAc and MeOH) exhibited
antioxidant activity as indicated by DPPH and SQGi3ays. The EtOAc and MeOH extracts
were shown to be the most potent antioxidants (DPFhis could be due to the presence of
phenolic and coumarin compounds that are presenhenextracts (Prachayasittikul et al.,
2009).

Spoilanthes acmella extracts were studied for their vascular effeciagisat thoracic aorta. The
results showed that the tested extracts exhibigstrelaxant activityia partial endothelium-
induced NO and PGI2 in dose dependent manner. Et®&ract displayed immediate
vasorelaxant and the most potent antioxidant (DPRefjvities. Similar vasorelaxant and
antioxidant (SOD) activities were also observedha CHCI3 extract of the plant species.
These bioactivities can be attributed to the presemf phenolic and triterpenoids
(Prachayasittikul et al., 2009b).
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The study ofSpilanthes acmella EtOH leaves extract revealed diuretifect possibly arising
from tannin, steroidand carotenoid (Vanamala et al., 2018)addition, flower cold aqueous

extract ofthe plant species exhibited strong diureitivity (Kumar et al., 2010).

The EtOH leaves extract showed significant immunduafatory activity by increasing
macrophage count with the maximum number of cellthe 15th day. The leaves $filanthes
acmella contained various compounds such as alkamides, entirgmides, carbohydrates,
tannins, steroids, carotenoids, essential oilgjweEgpenes and amino acids. It was reported
that spilanthol was involved in immune stimulatiand attenuation of inflammatory response

in murine Raw 264.7 macrophages (Wu et al., 2008).
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4. RESULTS AND DISCUSSIONS OF LAXATIVE ACTIVITY TES T

4.1 Laxative Activity Test of the Extract of Spillanthes acmella
4.1.1 Laxative activity test:

The test was carried out to determine whether ¥t@a& of Spillanthes acmella had any anti-
laxative effect, which indirectly correlates wittonstipation property. The experimental
findings that are noted are below-

Total Stool Counts:

Negative Control Group

This group of animals only received vehicles (5% @MOml/kg through orally. The observed
total stool count was followed with a mean valué df7+0.48 (Mean £SEM) in this phase.

Test Group-1

In this case of the test group of the mice recethedplant extract of 200 mg/kg through orally.
The total stool count was followed with a mean eabf 12.50+0.77 (Mean +SEM) in this

phase. The observed P value v#a800. The 200 mg/kg dose showed a highly significantly
increased the total stool count. There was alsoifgigntly increased the total stool count

found for the Bisacodyl.
Test Group-2

In this case of the test group of the mice recethedplant extract of 400 mg/kg through orally.
The total stool count was followed with a mean eadfi 17.7+0.60 (Mean £SEM) in this phase.
The observed P value wa®900. The 400 mg/kg dose showed a highly significantlyréased

the total stool count. There was also significaimiyreased the total stool count found for the

Bisacodyl.

Test Group-3

In this case of the test group of the mice receiedplant extract of 200 mg/kg and atropine
(10mg/kg) through intra peritoneal. The total stoolnt was followed with a mean value of
9.00£0.064 (Mean +SEM) in this phase. The obseRea@lue wa®.02. The 200 mg/kg dose
and atropine showed a significantly increased thtal tstool count. Here atropine acts by
reducing gastrointestinal motility.
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Table 4: Laxative Effect of Crude Extract of Spillanthes acmella

Group | Treatment Dose Mean Mean no of wet| Mean % of wet
No. (mg/kg) defecation/grou | feces/group feces
p
4.17+0.4
1 5%  CMC(p.o| 10 0.48 0.33+0.21 3.33:3.33
ml/kg)
i i 18.67+£1.65***
2 Bisacodyl(i.p) 5 8.83+1.018** 47.66+3.60***
17.17+0.60***
3 SpAC(pO) 200 5.50+0.43** 32.33+42 3] ***
12.50£0.77***
4 SpAC(pO) 400 3+0.37* 24.83+3.19***
ine(i 9.00+0.064*
5 S)p.Ac+Atrop|ne(|. 200+10 116+0.31 13.83+3.05
p
ine(i 5.17+0.30
6 Sp.Ac+Atropine(i. | 400+10 0.5+0.22 9+4.04

p)

Values shown are mean +S.E.M of 6 animals per grodp<0.5 ,**p<0.01,***p<0.001 show a
comparison of group 2,3,4 vs group 1(One way ANOgKowed by Dunnett’s test), group 5 vs group
3, group 6 group 4(unpaired t-test). The term gresents per oral, while i.p is for intraperitdnea
injection.;

Test Group-4

In this case of the test group of the mice remeithe plant extract of 400 mg/kg and atropine
(10mg/kg) through intra peritonial. The total st@olunt was followed with a mean value of
5.174£0.0.30 (Mean +SEM) in this phase. The obseR/&dlue wa$.000.The 400 mg/kg dose

and atropine did not show a significantly increadexltotal stool count. Here atropine acts by
reducing gastrointestinal motility.

Positive Control Group

In this case of the mice received the standard @&iggcodyl of 5mg/kg through orally. The

observed total stool count was followed with a mealne of 18.67+1.65 (Mean £SEM) in this

phase.. The observed P value was 0.000. The positutrol showed a highly significantly

increased the total stool count.
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Mean no. of Wet Stool Counts:

Negative Control Group

This group of animals only received vehicles (5% @MOml/kg through orally. The observed
wet stool count was followed with a mean value .8880.21 (Mean +SEM) in this phase.

Test Group-1

In this case of the test group of the mice recethedplant extract of 200 mg/kg through orally.
The wet stool count was followed with a mean valti®.5+0.43 (Mean £SEM) in this phase.
The observed P value wa€07.The 200 mg/kg dose showed a significantly incredsedvet

stool count. There was also significantly increatbedwet stool count found for the Bisacodyl.
Test Group-2

In this case of the test group of the mice recethedplant extract of 400 mg/kg through orally.
The wet stool count was followed with a mean vadfid+0.37 (Mean +SEM) in this phase.
The observed P value wa€08.The 400 mg/kg dose showed a significantly incredlsedvet

stool count. There was also significantly increatbedwet stool count found for the Bisacodyl.

Test Group-3

In this case of the test group of the mice receitred plant extract of 200 mg/kg dose and
atropine(10mg/kg) through intra peritonial. the w&dol count was 1.16+0.31 (Mean +SEM).
The 200 mg/kg dose and atropine did not show toifsigntly increase the wet stool count.
Here atropine acts by antimuscurinic agent whictiuceng gastrointestinal motility. The

observed p value was 0.630.
Test Group-4

In this case of the test group of the mice receithed plant extract of 400 mg/kg dose and
atropine(10mg/kg) through intra peritonial the #&tol count was 0.5£0.0.22 (Mean +SEM).
The 400 mg/kg dose and atropine did not show toifsigntly increase the wet stool count.
Here atropine acts by antimuscurinic agent whicluceng GIT motility. The observed p value
was 0.492.
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Positive Control Group

In this case of the mice received the standard @isgcodyl of 5mg/kg through orally. The
observed total wet stool count was followed wittm@an value of 8.83+1.018 (Mean £SEM) in
this phase. The observed P value was 0.001. Theiveosontrol showed a significantly

increased the wet stool count.

Mean % of Wet Stool Counts:

Negative Control Group

This group of animals only received vehicles (5% @©MO0OmI/kg through p.o. The mean % of
wet stool count was 3.33+£3.33 (Mean £SEM) in thHiage.

Test Group-1

In this case of the test group of mice receivedpiaat extract 200 mg/kg through orally. the
mean % of wet stool count was 32.33+2.31 (Mean +yEMe observed P value was 0.000.
The 200 mg/kg dose showed a highly significantigré@ased the mean % of wet stool count.

There was also significantly increased the mearf et stool count found for the Bisacodyl.
Test Group-2

There was over all increased the total stool coR#i®3+3.19 (Mean +SEM), in case of the
mice received plant extract 400 mg/kg dose thromgitly. The observed P value was 0.000.
The 400 mg/kg dose showed a highly significantigréased the mean % of wet stool count.

There was also significantly increased the mearf et stool count found for the Bisacodyl.
Test Group-3

In this case of the test group of mice receivedplaat extract 200 mg/kg dose and atropine
(10mg/kg) through intra peritoneal. the mean % ef wtool count was 13.83+0.31 (Mean

+SEM). The 200 mg/kg dose and atropine showeddrease the mean % of wet stool count.
Here atropine acts by antimuscurinic agent whicluceng GIT motility. The observed p value

was 0.206.
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Test Group-4

In this case of the test group of mice receivedplaat extract 400 mg/kg dose and atropine
(10mg/kg) through intra peritoneal. the mean % et wtool count was 0.5+0.0.22 (Mean

+SEM). The 400 mg/kg dose and atropine did not show toifesgntly increase the mean % of

wet stool count. Here atropine acts by reducing @Giatility. Here atropine acts by Here

atropine acts by antimuscurinic agent which redy&iT motility. The observed p value was

0.629.

Positive Control Group:

In this case of the mice received the standard @isgcodyl of 5mg/kg through orally. The
observed mean % of wet stool count was followed witmean value of 47.66+3.60 (Mean
+SEM) in this phase. The observed P value was 0.00@ positive control showed a
significantly increased the mean % of wet stoolntou

4.1.2 Charcoal meal induced Gl Transit Time Test:

The test was carried out to find out the effectexifact on the transit of the gastrointestinal
tract. Comparative evaluation of the extract witle reference motility drug, bisacodyl, and
Negative control group showed that the extractiBagantly increase gastrointestinal motility in
mice (Table: 5). A total 4 doses, e.g. 200 mg, #4@® per kg body weight, 200mg/kg +

atropine, and 400mg/kg + atropine were used fogHstrointestinal transit time test.
Negative Control Group

This group of animals received vehicles 5% CMC (IRg). After 15 min, the animals were
given 0.3 ml of charcoal meal of distilled watelsgension containing 10% gum acacia and
20% starch through orally. And then the lengthhef $mall intestine and the distance between
the pylorus region and the front of the charcoabhlmeas measured to obtain the charcoal
transport percentage. Observed percentage of tiagtimal length traversed by the charcoal was
16.50+1.48 (Mean+SEM) in this phase.

Test Group-1

In this case of the test group of mice receivedpiaat extract 200 mg/kg through orally after
15 min, the animals were given 0.3 ml of charcoaamof distilled water suspension

containing 10% gum acacia and 20% starch throughyolAnd then the length of the small

44



intestine and the distance between the pylorunegnd the front of the charcoal meal was
measured to obtain the charcoal transport percenf@fjserved percentage of the intestinal
length traversed by the charcoal was 72.67+1.48(M8EM) in this phase. The observed P

value wa9.673.
Test Group-2

In this case of the test group of mice receivedaplaat extract 400 mg/kg through orally. After
15 min, the animals were given 0.3 ml of charcoaamof distilled water suspension
containing 10% gum acacia and 20% starch throughyorAnd then the length of the small
intestine and the distance between the pylorusnegnd the front of the charcoal meal was
measured to obtain the charcoal transport percenf@fjserved percentage of the intestinal
length traversed by the charcoal was 86.67+tqM@&an+zSEM). The observed P value was
0.002.The 400 mg/kg dose showed a highly significantaased transit time by the charcoal

through the intestine.
Test Group-3

In this case of the test group of mice receivedplaat extract 200 mg/kg dose and atropine
(10mg/kg) through i.p. after 15 min, the animalsevgiven 0.3 ml of charcoal meal of distilled
water suspension containing 10% gum acacia and 2@%6h through orally. And then the
length of the small intestine and the distance betwthe pylorus region and the front of the
charcoal meal was measured to obtain the charcadgort percentage. Observed percentage
of the intestinal length traversed by the chareead 59.0+1.94Mean+SEM). The observed P
value wa9).001The 200 mg/kg dose and atropine showed a higghifggant increased transit
time by the charcoal through the intestine. Herepme acts by antimuscurinic agent which

reducing GIT motility.
Test Group-4

In this case of the test group of mice receivedplaat extract 400 mg/kg dose and atropine
(10mg/kg) through intra peritoneal. After 15 mihetanimals were given 0.3 ml of charcoal
meal of distilled water suspension containing 10%ngcacia and 20% starch through orally.
And then the length of the small intestine anddistance between the pylorus region and the

front of the charcoal meal was measured to obtencharcoal transport percentage. Observed
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percentage of the intestinal length traversed byctiarcoal waé8.67+1.77(Mean+SEM). The
observed P value was001. The 400 mg/kg dose and atropine showed a higlgyifstant
increased transit time by the charcoal through theestine. Here atropine acts by

antimuscurinic agent which reducing GIT motility.
Positive Control Group

In this case of the mice received the standardy disacodyl of 5mg/kg through intra
peritoneal. after 15 min, the animals were give® @l of charcoal meal of distilled water
suspension containing 10% gum acacia and 20% stiarchgh p.o. And then the length of the
small intestine and the distance between the pgloggion and the front of the charcoal meal
was measured to obtain the charcoal transport perge. Observed percentage of the intestinal
length traversed by the charcoal wiasind 87.50+0.77 (Mean+tSEM) where the observed p
value was 0.06. As a positive control bisocodylvedd a significant increased transit by the

charcoal through the intestine.

Table 5: Effects of extract on the Ga®sintestinal Transit Time Test

Group No. Treatment Dose (mg/kg) Mean of _% Ien.gth of small
intestine
1 5% CMC(p.o ml/kg) 10 16.50+1.48
2 Bisacodyl(i.p) 5 87.50+0.77*
3 Sp.Ac(p.o) 200 72.67+1.48
4 Sp.Ac(p.o) 400 86.67+0.77**
5 Sp.Ac+Atropine(i.p) 200+10 59.0+1.94*
6 Sp.Ac+Atropine(i.p) 400+10 68.67+1.77**
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Fig 17: Bar diagram showing the Dose dependent effecBmflanthes acmella crude extract

on the travel of charcoal meal through small intesbf mice, in the absence and presence of
Atropine. *p<0.05 ,**p<0.01,***p<0.001 show a compson of group 2,3,4 vs group 1(One
way ANOVA followed by Dunnett's test). Each bar sho represents meant SEM of 6
animals per group.
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DISCUSSION

Our results revealed that the extractSpillanthes acmella appear to contain substance(s) that
possess significant laxative activity. Bisacodyl visdely used stimulant laxative in the

management of constipation, which effectively aataped constipation induced by atropine.
The therapeutic effect of bisacodyl is believedh¢odue to its motility and secretory properties
(Katzung et al.,, 2011). From the study, it is lik¢hat the extract may mediate its effects

through similar mechanisms.

The extract, at the dose 200 mg/kg, 400 mg/kg,tedex significant laxative effect on the feces
count of laxative and charcoal meal induced Glditatest. In the laxative test extract 200 and
400 mg/kg increase the diarrhoeal feces output38.89% (***p<0.001), and 32.33+2.31%
(***p<0.001) respectively. And the increase of draveal faeces was highly significant as
compared to the negative control group. The stahdang bisacodyl increase the diarrhoeal
faeces 47.66+3.60% (***p<0.001), whilgpilanthes acemella (200 and 400mg/kg) showed
positive influence on wet feces in mice pretreat@tt atropine, the effect decline to 9+4.04%
and 13.83+3.05% respectively.

Also in the charcoal meal gastrointestinal tratest, the extract for all doses very significantly
increase the gastrointestinal motility by the cbatc The percentage of the intestinal length
traversed by the charcoal was found 72.67+1.48 @pK for 200mg/kg & 86.67+0.77
(**p<0.01) for 400mg/kg crude extract respectiveMihere the standard drug bisacodyl
increase the percentage of transit time of 87.50&0*p<0.5), when the plant extract (200 and
400mg/kg) groups were restudied for their influemse transit of charcoal meal, in mice
pretreated with atropine.
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