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Chapter 1 Introduction

1. INTRODUCTION

1.1. HERBAL MEDICINES

During the life, human being have depended on plémt their fundamental
needs like foodstuff, shelter, clothing, transpiota fertilizers, flavors, fragrances
and not the least, medicines etc. The plants hesétuped a beginning for traditional
system of medicine, which has survive for more thandred years in countries such
as Indid & China? These systems of plant maintain to play a fundaahen
responsibility in health care and 80 percent ofwloeld’s population continue to rely
on traditional medicine system for their healthcaeeds. The natural plant product is
playing a significant role or part in the healthhecaystem of enduring 20 percent of
the people, mostly in residential countries. Thexegs have approach from different
sources of materials including earthly plants, ldgrinicroorganisms, sea organisms

and earthly vertebrates and invertebrates.

Throughout the last 4 decades, at least a effectiugs consequent from
flowering plant includingdioscoreaplant derived diosgenin, which an ovulatory
cause of contraceptive has been derived; anti-bgpsire like reserpine and alkaloids
from Rauwolfiaplant species; Pilocarpine to treat ‘dry mouth’ damlaucoma,
resulting from Pilocarpusspp) the family of citrus; the powerful cytotoxic age
from theCatharanthus roseys laxative agent fronCassiaplant species
and Digoxin as a cardiac stimulate to treat cardalure from Digitalis species.
Examples of some important drugs obtained from tpladike quinine
and quinidine fronCinchonaspecies, morphine and codeine frorRapaver

somniferunand atropine fromAtropa belladonnand etc.

In totaling to this historical success in drug fmgl rapid sales have seen in

the herbal drug market in modern years. A growingnber of consumers are
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convinced of the benefits of plant medicament asalternative to medicinal
substance with chemically consequent active phagotaal constituentsWhile the

pharmaceutical manufacturing industry developedhm world will persist toward
scrutinize promising lead from natural substangedheir effort to produce new
molecule, the production of new molecules in thelavanay have relatively different

precedence.

1.1.1. The Role of Herbal Medicine in Traditional $stem

The WHO has newly stated that traditional drug a®mprising practice of
therapeutic that have been in continuation, oftemfore then hundred years ago, the
spread and development of drug are at rest usey.tddhe synthesis of traditional
medicine is the therapeutic experience, generatbrisdigenous practicing systems
of medicine. The preparations of traditional fornedicinal plants, organic matter,
minerals etc. The elements play a dynamic rolehen €hinese system of medicine
like in making groups of herbal tastes and partthefbody’ The treatment disease at
pharmacologically start long ago with the use ofbbke Methods of folk curative

throughout the world used herbs and their pantasfition.

Traditional system of medicine refers to a rangamfient and natural health
care practices, including tribal and folk medicedgtices as well as organization of
medicine such as herbal systems. These originateedical practices much before
the application of modern scientific method. Furtktiee herbal medicines are also
used in self medication in all cultures. The Indsacontinent is endowed with rich
and diverse local health traditions which matcheth wan equally rich and diverse
plant genetic resource. The resource base of leealth traditions is mainly the

plants.
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1.1.2. Indian System of Medicine (Ayurveda)

Ayurveda the ancient science of life believed tevpient for last five
thousand years, most noted systems of medicineeiwbrld. Ayurveda is based on
the hypothesis, everything in the universe is caedmf air, space, energy, liquid
and solid. Homeostasis is expressed by a numbaplafgical constituent’s i.e. stable
guantitative indices characteristics of the normsigte of the organism. Thus, the
principle plays a vital role in maintaining intetremvironment, buffer system (blood

and tissue fluids) and in homeostasis of the Body.

1.1.3. Difference of Herbal and Traditional Drugs

While many drugs or their precursors derived frofants, there is a basic
difference between administering chemical substaaru# the same chemical in a
plant matrix. It is merits of chemical complexityhich is both refused by orthodoxy
as having no fundamental, in fact and avoided bgtmesearchers as beginning too
many variables for comfortable research. Contragh wvell-defined chemical

synthetic medicines, natural medicines reveal soatieeable differences.

1.1.4. Standardization of natural drugs

In original or traditional systems of drugs aretrilisite as polar solvents
extract. Fresh natural plant fraction or powdederdrug is infrequency slightly than
a regulation of rule. Thus parts of therapeutimpkhould be reliable and free from
injurious materials like heavy metals, pesticidagectious or radio active pollution,
etc. The natural plant is focused to a particubdragtion of solvent repeatedly, or
water decoction or as expressed in earliest t&tts. extract should be checked for
natural activity indicated in an investigationairaal model. The extract of bioactive
substance should be consistent on the active plemor major complex along with

finger prints. Clinical trials are establishing lénial potential to promote scientific
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use. The herbal drugs developed should be distrigsittreatment drugs or even OTC
drugs rely upon pathological consideration and B#neno circumstance as a

nutraceuticals or health foods.

Formulation of important guidelines in defining te&tent and type of our
participation is important while discussing the egtance of the role of traditional
system of medicine and their practitioners in thenpry health care. Some of the
practices of traditional systems of medicine halreagly been explored and some

require special attention. In this respect theofeihg parameters can be considered:
» Traditional scholarly systems may be accepted és su
» Traditional popular practices may be assessedhardaccepted

* The specific areas, which have gained prominendeaditional practices, may be

allowed to constitute the specialized componenheftotal medical care.

* The specialties of traditional system of medicirteevever this can offer a solution
to the areas where modern medicine is unable teraaik headway may be given

importance.

Therefore, to establish the potentiality of trazhial medicine, research needs
to be simultaneously conducted on important aspactisese disciplines to meet the
requirement of society to serve. The importancewafh requirements is enormous
and the ancient Ayurvedic medicine from traditiomald folklore system need the
following points as guiding forces to bring morejeative conclusions, to explore

their applicability:

 To standardize material, method and measures fepapation, preservation,

presentation and administration of Ayurveda drugs
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» To give new scientific meaning and significancehsd fundamental principles of
the system to the extent possible, so that theypeasccepted within the scientific

framework

* To rationalize the utility of positive and judicisuuse of modern scientific

methods that pertains to the development of Ayuaved

1.1.5. Natural Products for Modern Medicine

Natural plants over all as other agents are usedht® drug from occasion
immemorial because they have fitted instant pels@tpire are easily available and
economical. There are roughly more then thousahttslan medicinal plants, which
were used in formulating therapeutic research awegrto Ayurveda and other
traditional systems of medicines. The activity @ completely dismissed in scientific

societies and plants are valued

need of steady refrigeration, and event excess gdgsdatal decrease of
glucose limits its tradition. The drugs of biguamidd sulfonylurea’s are treatments
associated in pharmaceutical research as the megmurce, new medicines and
developing bodies of medical literature sustain tmical efficacy of herbal

treatments.

Traditional uses of herbal medicine are the vergidand integral part of
various cultures, which was developed within ameetigroup before the development
and spread of modern science. In totaling to tlst guccess in drug finding, rapid
growth has been seen in the natural drug promoteument years. An growing
number of consumers are convinced of the advantafgpknt extracts an substitute
to medicinal products with synthetically derivedely pharmaceutical ingredierts.

The pharmaceutical industries are developed coumthynvestigate to talented leads
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as of natural palnt products in their endeavocraate latest being, the manufacture

of new drugs in the growing country.

A recent study of herbal products as source ofntedeugs over the time
period of 1980-2003 shows that 68% of the 879 smmadlecules and new drug
entities, but, 16.8% communicate to chemical mdexinclude a pharmacophore
resultant directly from natural substaneNatural drugs supply a early point for
recent synthetic compounds with varied structuresraultiple stereo center that can

be synthetically challenged®®

Several structural features frequent to herbal ytsd are shown to be
extremely relevant to drug finding efforts.*®> The new chemical substance allied
with natural substance is advanced than any otberce: 45% of the chemical
gallows in available database of natural substareenot present from synthetic

chemistry™*

In the order of 1/3 of top promoting drugs in therla are natural substance
and their derivativés of 22 most excellent non-protein drugs in 2000nsmf the
drugs was moreover derived from developed in trsilteof guide produced by
natural substances. Some of drugs likemvastatin, enalapril, atorvastatin,
ciprofloxacin and cyclosporirhad a joint annual sale approx United States of 16
billion dolar!® So the used natural substance are the most sfudcgssroach for the

detection of new medicinés.

A steady are beginning of new natural substance wswhl product was
derived drugs in different countries of worl@apsaicinbased creams and patches
were available for topical use to relieve painhe tondition such as osteoarthritis,

post hepatic neuralgias, psoriasis and diabeticopathy. The mesylate salt of




Chapter 1 Introduction

ruboxistaurinwas evaluated in Phase Il clinical trials forlsBtic retinopathy and
diabetic edema was undergoing Phase Il trials fabetic peripheral neuropathy.
Biostratumis investigating vitamin Bderivative, pyridoxamine dihydrochloride were
no adverse effects experimental in Phase | andePlhalsabetic kidney disease. Anti
diabetic botanical extract of proprietary derivednfi Artemisia dracunculustudy
with type 2 diabetes mellitus in 30 patienfuboxistaurinis a synthetic analogue
staurosporineis a competitive inhibitor of ATP binding to protekinase is being

evaluated in Phase lll clinical trials for diabetgtinopathy.

Tropical rain forest continues to carry a huge mese of possible drug
species. Approximately 50 % (125,000) of the wdlddvering plant species grow in
the tropical forest. It continues to give natunabstances with important compounds

and develops the preliminary of new molecules.

In modern medicine, special effects on hypoglycertagels are well
recognized; the preventing activity of these dragsainst the progressive nature of
diabetes. Their micro and macro vascular compboativas modest and always
effective. The insulin treatments were efficientntol of glycemic, so far its
shortcomings inefficient on enteral administratioggently with side effects. For the
different motive in current years, the reputatidrharmonizing drugs has increased.
Nutritional measures are traditional herbal plamefatment in natural and original

system of medicine in India.

1.2. DIABETES MELLITUS

Diabetes mellitus is recognized as being a syndr@noellection of disorders
that have hyperglycemia and glucose intolerancehas hallmark, due either to
insulin deficiency or to impaired effectivenessrmdulin action or to a combination of

these'® The glucose levels of blood are controlled by emh®oius substance of
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insulin. When the systemic blood glucose level whs/ated, insulin was released
from the endogenious pancreas to regulate the ggutavel. The impact of diabetes
mellitus can lead to eye blindness, failure of kigrand damage of nerve. These
results are injure small vascular, referred to ovascular disease. It is accelerate
harden and narrow of the vascular arteries leadmngtroke, coronary vascular

disease.

1.2.1. Types of Diabetes Mellitus

The classification of diabetes based on the agee@fgnized onset, which
seemed to be the only reliable means of classidicdbr universal use. The specific
types of diabetes are including brittle, insulirsiséance, gestational, pancreatic,
endocrine and iatrogenic diabetes. Since then,rglepathogenic mechanisms have
been described and long terms learn shown variedileses and result of diabetes
type. A revised classification glucose intoleranwas formulated by National
Diabetes Data Group (NDDG). They proposed two major classes of diabetes
mellitus named Insulin Dependent Diabetes Melli(lBDM) or type 1 and Non-
Insulin Dependent Diabetes Mellitus (NIDDM) or tyRe but the class of juvenel
onset and maturity onset were preserve and a latass of unbalanced lake of
nutrients related diabetes mellitfdn 1985 included other type of diabetes Impaired

Glucose Tolerance (IGT) as well as Gestational &ed Mellitus (GDM).

The presence of islet cell antibodies and antileodoé glutamic acid
decarboxilase in a normoglycemic individual indesatthe autoimmune process,
which underlies type 1 diabetes is present, althaig individual may or may not
ultimately develop diabetés Diabetic mellitus type 1 comprise the cases atteble
to an autoimmunolgical progression fAscell damage and etiology nor disease

contitions is known as idiopathic. The rate ftell destruction is quite variable,
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typically being robbed in children and slower inulisl. Typically type 1 diabetes
requires insulin therapy from the time of preseatain both adults and children, but
a slowly progressive form, Latent Autoimmune Diasein Adults (LADA)*? The
blood glucose level can initially be controlled Byestyle change and oral
hypoglycemic agents and may therefore masqueratypa® diabetes. Some of these
patients have endured insulinopenia and are tendingetoacidosis. This form is
more common among individuals of African and Asiigin.?® Diabetes mellitus
type 1 specify the process picell damage that may eventually leading to diabete
mellitus, which is required for the endurance oévyent and the development of

diabetic complications.

Diabetes type 2 is commonest form of diabetes tusliand characterized by
diabetes of resistant insulin and secretion oflinseither of largest feature. For type
2 diabetes, there are few useful highly speciftidators, through the presence of risk
factors such as obesity indicates the likelihoodl®feloping type 2 diabetes. In the
setting of insulin resistance, these levels ardegaate to maintain normoglycemia.
This relative insulin deficiency is differentiateliabetic insulin resistant individuals
with normoglycemic insulin resistance individualhe majority of genes that have
been associated with type 2 diabetes are relategsitin secretion, and not to insulin
resistancé’ The type 2 diabetes originally and often all thglouheir life span, these
individual doesn’t require insulin management tossue. However, such patient is at
improved danger of increasing macro and micro Masatomplication. The type 2
processes of diabetes are overweight or obese bhpdity itself causes insulin
resistance. Many of those not obese by traditianiétria, for example body mass
index, may have an improved proportion of bodydiatributed predominantly in the

abdominal area. Ketoacidosis occurs in type 2 desbdypically happen in
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relationship with the strain of a further illnesgl as infection. The diabetes type 2 is
characterized by severe hyperglycemia and ketosisdequiring immediate insulin
therapy?® The risk of developing type 2 diabetes, enhandk age, obesity, and lack
of physical action. It has been more frequentlyvoman with prior GDM, in those
with hypertension or dyslipidemia. It's associateth strong families, likely genetic,
predisposition but the genetics of type 2 diabeldwe disease process can cause
various degrees of impaired glucose metabolismh siscimpaired fasting glycemia
and impaired glucose tolerance without satisfying triterion for the diagnosis of
diabetes. Weight reduction, exercise and oral hiypegic therapy can achieve

satisfactory glycemic control in type 2 diabetes.

The gestational diabetes is a state of glucosdenatioce first recognized
during pregnancy, which usually resolves aftervaell, but is associated with later
increased long term risk of type 2 diabetes. THeemtypes of diabetes are less
common and can be broadly classed as genetic, is&ggancreatic, endocrine and
drug induced. The genetic based syndromes assowitiediabetes. The genetic
defects ofp-cell function. These forms are characterized bg tmset of mild
hyperglycemia during childhood or early adulthoadod anclude Maturity Onset
Diabetes of the Young (MODY), Permanent NeonatabBtes Mellitus (PNDM),
Transient Neonatal Diabetes Mellitus (TNDM) and masther insulin deficient
syndromes with a myriad of other clinical featur@&be genetic irregularities that
result in incapability to convert proinsulin to uts have been recognized in a new
family. Such character is inherited in an autosoleatling pattern and the resulting

carbohydrate intolerance is mild.

Genetic defects in insulin action are rare and #ssociated metabolic

abnormalities may range from hyper insulinemia aralest hyperglycemia to severe

10
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symptomatic diabetes resulting in de#tiThe syndromes have alteration in the
insulin receptor gene with consequent alteratiangnsulin receptor function and
extreme insulin resistances are called leprechaurasad Rabson — Mendenhall

syndrome.

The acquired processes of the pancreas may ressostas are pancreatitis,
infective disease, pancreatic carcinoma and patedieeny?’ This involve
mechanism are decrease fiacell accumulatio® The drug or chemical induced
diabetes ar@—cell demolition may occur with use of convincedspo such as vacor,
pentamidine and some immune suppressive drugsdi®limus and cyclosporine.
There are lots of drugs and hormones to can impsudin action. There are several
commonly used diabetes inducing drugs include HMGA Geductase agents,

glucocorticoide steroids, anti-HIV agents and ayghotic drugs.

1.2.2. Symptoms of Diabetes Mellitus
Common symptoms include the following:
- Urination frequency
- Extreme thirst
- Affordable weight loss
- Excessive changeg of vision

- Heal sore is slow

1.2.3. Common sequences of Diabetes mellitus

* OQOver time, diabetes can injure the heart, eyegdl@ssels, kidney and nerves,

» Diabetic retinopathy is an imperative cause ofdiiess and chances as a result of

lasting accumulated damage to the small blood \esgséhe retina. Subsequent to

11
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15 years of the diabetes mellitus approximately &%people become blind and

about 11% develop severe visual impairment.

» Diabetic neuropathy is injuring to the nerves asefiact of diabetes. Although
many diverse problems can occur as an effect dfetks neuropathy, common

symptoms are pain, tingling, numbness, or weakimettge feet and heads.

» Combined with reduced blood flow, neuropathy fomreases the changes of foot

sore and ultimate limb amputation.

» Diabetes is among the important causes of kidnidyréa 10-18% of people with

diabetes die of renal failure.

* Diabetes augments the risk of heart disease ankksts0% of the population with

diabetes, expire of cardiovascular disease (prlynaeart disease and stroke)

* The overall hazard of dying among people througibelies is at least twice the

risk of their peers without diabetes.

1.2.4. Precise prevalence of diabetes mellitus

The diabetes prevalence varies markedly among Amanlations. The type 2
diabetes mellitus were established relatively yaungge in India & Pakistan. In a
community prevalence was over the age of 35-45syatl 4%, increased occurrence
of 65-75 years of age at 31% in men, indicatingambgalth threat diabetes in India
and Pakistan. The predictable numeral of adulth didbetes mellitus in India 19.41
millions in 1995 and in the year of 2025 is 57.2lion. The age consistent increased
from 8.3% to 13.5% in 1989 — 2000 a 65% increaskimthe two decade¥.

In Europe, a revise of WHO 1998 measure showed ttiatfrequency of
diabetes in 2000 was 16.7% in men and 8.6% in woraeb4-59 years of age and

23.5% in men and 18% in women at 71-74 years aof‘age

12
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The frequency of diabetes mellitus in 1988-1994 w#86 in men and 4.7%
in women at 41-48 years of age and expanced ped®.&f6 in men and 16.3% in
women at 75 yearg: ** The overall percentage of diabetes mellitus inWs 13.9

million in 1995; it was increased to 21.9 millianthe year of 2025.

1.2.5. Complications of Type 2 Diabetes Mellitus
* Type 2 diabetes the insulin ablity to prevent thstially go along with and the
gathering of irregularity that define the metabaicndrome the entire encourage

atherosclerosis and their complications.

* Both Type 2 diabetes mellitus and atherosclerasislves extended subclinical
segment prior to demonstration of clinical syndroribe metabolic condition
include of hazard factors for increasing diabetedlitnas and cardiovascular

disease.

* Increase the glucose level exerts pathological gitgpon vascular tissues by
multiple complex pathways, including oxidative sggincreased inflammation,
lipotoxicity involving free fatty acids, glycatioof proteins and cellular insulin
resistance. The mechanisms of increasing inflanamagpromoting fibrosis and
thrombosis and accelerating atherosclerosis wifecef on endothelial cells,
vascular smooth muscle cells, monocyte, lymphocstes platelets. The optimal

glycemic control may confer a long term CVD bengfitiabetes.

* The lipid accumulations of tissues are negativefjuence metabolism of glucose

and insulin signaling in diabetes mellitus.

» Depositions of lipids are in particular instinctivadiposity may augment

inflammation, promote diabetes and CVD throughaurtitonal paracrine effects.
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1.2.6. Hemostatic Abnormalities in Diabetes Mellits

Diabetes is a long time progressive metabolic migtish by presence of
swelling to blood clot in vessels changes to pramamage vessel$The insulin
prevent states to inhibition of fibrinolysis due poominent levels of fibrinolytic

inhibitor %

Oxidative stress plays a pathophysiology of diabetardiomyopathy.
According to recent studies the maladaptation ef lleart is based on metabolic
dysfunction associated with diabetes. Key factanstrdbuting to oxidative stress in

diabetic particular

Excess formation of ROS induced by hyperglycemiGEAand elevated free fatty

acid;
Reduction in mitochondrial ROS generation;

ROS mediated activation of factors that are invélirethe disease states of diabetic
cardiomyopathy: inflammation mesodermal origin dystion, cell death,

cardiovascular remodeling;

The lipid accumulation interrelated mechanismstaased production of free radicals
such as superoxide or decreasing antioxidant stathiese mechanisms include
glycoxidation and arrangement of higher glycatiarbsdances, creation of polyol
pathway are altered cell and glutathione redoxestmtd ascorbate metabolism
antioxidant enzyme inactivation and perturbationnitric oxide and prostaglandin

metabolisnt?

Free radicals were extremely reactive moleculesrgraired electron of outer
orbits. The constructions of free radicals areeandhichever by the addition or the

deletion of electron in an oxidation reduction. c&roxygen has two electrons with
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parallel spin in its outermost shell, it is chaemizted as a biradical which requires
four electrons to be completely reduced to watbe &ddition of electron toQesult

in the formation of peroxide anion which protonatesform hydrogen peroxide
(H20,). The latter is not a radical, its able of reaagrsell damage by cooperate with
conversion metals as iron. A reduction of electh@, results in the arrangement of
the hydroxyl reductive. The first excited statefis single oxygen (& which can
also initiate oxygen radical chain reactions. Sapiele radical reacts with nitric oxide
during reperfusion to form peroxynitrite, which @alsas a harmful effect by opposing
the vasodilator effect of nitric oxide. These reacspecies is able to relate with large

molecules and begin free radical chain reactiossiiag in cellular damage.

1.3. FREE RADICALS AND REACTIVE OXYGEN SPECIES

The recent growth in the knowledge of free radigalbiology is fabricate a
medical revolution that assure health and diseaaragement’ In the last two
decades, there has been an explosive interest irokl of oxygen free radicals, more
generally known as “Reactive Oxygen Species” (R@&%]) of “Reactive Nitrogen

Species” (RNS) in experimental and clinical medicth

A large amount of oxygen species leads to oxidaikess, which is defined as
interruption in pro oxidant balance in favor leaglito damage. Reactive oxygen
species are capable of chemically altering virtuall major classes of biomolecules
(lipids, proteins, nucleic acids) with concomitaitanges in structure and function.
Evidence implicated oxidative stress in a spectofrdisease such as inflammation,
ageing, autoimmune diseas, rheumatoid arthritis diadbetes. Oxidative strain is

involved in generation or worsening of more thdwadred pathogenic conditions.
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1.3.1. Reactive Oxygen Species and Biochemical Ceqaences
Oxygen radical is capable of reversibility or ireesibility injurious

compounds of all bio-chemical substances and cadiveeitssue macromolecules.

Reactive oxygen classes are created through apfizityy of events and
pathway. It expected that a human cell is uncovéoedust about 1.5xTOreactive
species’ The hydroxyl radicals are recognized componenspaed the DNA
molecule, damaging both pyrimidine and purine suppmd as well deoxyribose

backbong?

1.3.2. Antioxidant Defense Mechanisms

The harmful property reactive species are reasend) antioxidant
achievement of nonenzymatic enzymes. These deferseenormously significant
correspond to the straight exclusion of free raddjdhus given that maximal defense
for biological sites. The most professional enzymantioxidant involves SOD,
catalase etc. Non-enzymatic antioxidants are engagein C, E, carotenoids, thiol

antioxidants, lipoic acid, natural flavonoids, amonal product?

Biological systems cooperate with the outside apheee to support an
internal atmosphere that favors continued existemes@ansion and reproduction.
However, the contradiction of aerobic life was tbatdative injure occurs to input
biological sites, intimidating their arrangementdafunction. Oxygenic danger is
convening by collection of antioxidants that depeld in parallel with our oxygenic
atmosphere. The mainly herbal based nutritionabaigtants supposed to significant
role in maintaining of diabetes. Hence the ingsge of drugs of natural

origin hypopglycemic with antioxidant activity tumto a central focus.
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1.4. WOUND HEALING

The damage of skin causes restores mechanismsefn@sh its purpose in
defense the individual next to surrounding factmes harmful. The diabetes injury is
slow, non curative wounds can persist for weekspite of adequate and approximate
care. Such wounds are difficult to mandg&he confirmational studies relating both
human and animal models reveals several abnoresaliti the various stages of the
wound healing process. The different stages comphe physiology arranged of
wound-healing are substrate stage, proliferatisgesand remodeling stage. All these
stages are prohibited manner by mixture of cytakiag well as growth factors. It has
been recognized in monochrome wound healing. laresxte duration of wounds the
regular healing procedure is fragmented due toratweknown reasons and in such
case the exogenous function of several growth ptimgponediator or some molecules
can improve the generation of these developmenbracs necessary to addition the

process of healing.

1.4.1. Wound Healing in Diabetes

The wound healing is damage by factors such asnextrand intrinsic in
dfiabetes. The extrinsic factors comprise frequaerthanical pressure applied to a
foot provide insensitive due to neuropathy besitihes ischemia result of vascular
disorder*® Thickening of the basement membrane blood vegseligbetics, resulting
in damage wound healing and constant ulcer form&fidntrinsic factors has been
attributed the chronic wound in diabetes. Hypergiy@a has a harmful on wound
healing effect during arrangement of superior digea final products induce

inflammatory molecule and collagen synthesis.

Hence the present study, plant extracts were eaxpeti for in vitro

antioxidant property using different methods. Tiiaxidant activity or production
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of free radicals is imported in providing againstlebtes. A many plants are shown to
possess antioxidant by improving hypoglycemic probpe The obesity is a major
complication of diabetes and cardiovascular dam@be.diabetes known as chronic
metabolic disorder affects many vital organs likeath, liver, kidney, macro and
microvascular damage and wound healing. Hence dbenp extraction and fraction
was tested for antioxidant, diabetic parameterdiatetic induced in obese animals.
Isolation of phytoconstituents from the potent agtrusing column chromatography

and their characterization was also aimed.
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2. AIMS AND OBJECTIVES

2.1. AIM OF THE STUDY

Though the modern medicines are significant, treyains an ever rising
demand for herbal drugs. The successful and pobkembal drugs requires
assessment by typical scientific methods, so asbdoauthenticated for the
management of diseases. The present patent lavesiheneased the necessity to
preserve the claims of this time tested folk mewisi Thus, it has become
imperative to initiate steps to document componants activity of these medicinal

plants.

Natural products play a very vital role in healtrec systems. The different
source of herbal substances, plants has been adton of chemical substance,
which serves medicine in their input ingredientsformulations include synthetic
drugs. The development that leads from the plara pharmacologically dynamic,
pure ingredient is very extensive and tedious reepulltidisciplinary approach. The
collection of the plant species are critical fadtmr the ultimate achievement of the
investigation. Though random collection provideg&ed collection support on
chemotaxonomic associations and ethnomedical inuesexg derived from

traditional medicine.

Phytochemical investigation will be a useful tool the identification and
authentication of the plants for industrial andthier research purpose. Hence,
phytochemical tests were carried out on many of shkected plants based on
ethnomedical uses. Total phenol content of a testederial is related to the
antioxidant activity. Antioxidants are rising a®phylactic and beneficial agents are

which search free radicals are prevents the damesg®n by them. These properties
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are due to many substances, including vitamingpfaids, terpenoids, carotenoids,
tannins and phytoestrogefisAntioxidant potential of many plants has been istid
such asCurcuma longa, Capsicum frutescens, Zinziber ofdig, Allium cepaand
Schisangra chinesigind their consumption is recommend®dSeveral antioxidants
of plant origin are experimentally proved and usadeffective protective agents
against free radical mediated toxicity. Hence, #Hetected plant extracts were

subjected tan vitro antioxidant activity by using various methods.

The aim of this study is to assess the charadteyiahd care of patients with
diabetes in our country. The review shows the fiance and the attention on
medicinal herbal plants in the force to make obsitheir hypoglycemic effects and
to separate the bioactive agents. A drug discovieosd herbal plants played a vital
role in the management of diabetellium cepa, Allium sativam, Aloe vera,
Azadirachta indica, Gymnema sylvestro, Syzygiumrgufterocarpus marsupium
etc., are main classes of antidiabetic plantsectly in traditional systerff. Hence,
in the present study vivo antidiabetic action in high fat induced diabeteabng
animals was carried out for the potent fractitm.vitro antidiabetic activity and
studies related diabetes of wound healing actimitfractions were also carried out.
Isolation of phytoconstituents from the active agts helps in many ways in plant
research. These constituents can serve as markerpoomds for their
standardization. The determination of the biologeetivities helps in developing
these compounds into drugs or lead molecules ftindudrug development. Hence,
the aim was chromatography and isolation of actoanstituents and their
characterization from potent extract. It providéf&cent and inexpensive medicine

to the society; build up public confidence in ineiigus medicine.
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2.2. OBJECTIVES OF THE WORK

1.

To select plant based on their ethnomedical usdspagparation of their

extracts.

To screen the extracts for antioxidant activity lising variousin vitro

methods.

To screen the fractions for vitro antidiabetic activity.
To select the fractions fan vivo studies.

To screen the acute toxicity and subacute toxstitgies.

To screen the potent plant fraction fowvivo antidiabetic and wound healing

activities.

To isolate phytoconstituents from the active plaektracts and

characterization by spectral methods.

Based on the objectives of work we have searchedsaneened several

medicinal plants traditionally utilised for the mhébetic property. Finally we

selectedBarleria noctiflora, used traditionally and claims for this antidiabetic

property based on the literature.
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3. REVIEW OF LITERATURES

Many herbal products including several metals lamkrals were described
in the care of diabetes mellitus in ancient literat In 2000, there were estimated
171 million people with diabetes worldwide and B3 the projected estimate is

366 millions*® 4°

The prevalence of diabetes varies markedly amorignAgopulations. The
type 2 diabetes was found at a relatively youngeria India and Pakistan. In rural
community the prevalence was over 13% at 35-44syefirage, with the highest
prevalence of 30% in men at 65-74 years of agacatidg diabetes has already
become a major health threat in India and Pakistha.estimated number of adults
with diabetes in India 19.41 millions in 1995 andhe year of 2025 is 57.2 millions
prevalence of diabetes is expected to increas®.# million in 2030. A series of
studies in the southern Indian city of Chennai stmva steady increase in the
prevalence of diabetes in the Indian populatiore &ge standardized increased from

8.2% to 13.5% in 1989 — 2000 a 65% increase withéntwo decades.

In Europe, a study using WHO 1999 criteria showet the prevalence of
diabetes in Germany in 2000 was 16.7% in men afftb 8 women at 55-59 years

of age and 23.1% in men and 17% in women at 70easyof age.

The prevalence of diabetes in US whites in 19884188s 5.9% in men and
4.8% in women at 40-49 years of age and reacheda pf 19.2% in men and
16.6% in women at 75 years or older. The overaitgrage of diabetes in US was

13.9 million in 1995; it was increased to 21.9 maillin the year of 2025.

The glucose is a major energy source for all manamatells and it is the

principal source of energy for the brain. A constanpply of glucose must be
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provided in order to ensure against hypoglycemia e potentially catastrophic
effect in cell of the nervous system. An interagtmechanism for maintaining the
blood glucose within a relatively narrow range la®lved to accomplish these
purposes. This involves the production of glucogé¢hle liver, from glycogenolysis,
gluconeogenesis and the peripheral clearance aogguby tissues such as the
skeletal muscle, an adipose tissue and the splanbkd, including the livet’ In a
fasting state glucose disposal is used mainly bylin independent tissues, whereas
little glucose is metabolized in insulin dependisgues. Hepatic glucose production
is responsible for maintaining the flux of gluco$eéis is a necessary steps since the
brain and other neuronal tissues use glucose ainatant raté' This balance
becomes disrupted in a post absorptive state, tieguh an increased glucose,
plasma concentration that stimulates pancregoells to synthesize and secrete
insulin. Insulin released into the portal vein acatried to the liver, where its

primary function is to suppress hepatic glucoselpetion.

Insulin mediates its physiologic function by binglito the insulin receptor,
which is located at the plasma membrane in the,liskeletal muscle and adipose
tissue. The insulin stimulates glucose uptake mtescle and fat cells requires the
movement of GLUT 4 containing vesicles from intdadar compartments to the
plasma membrane. The translocation of GLUT 4 istaiomg vesicles from their
intracellular pool to the plasma membrane. Theofusof the vesicles with the
plasma membrane leads to the extracellular expasiu@LUT 4 proteins, which

allows the uptake of glucose into the céfls.

Diabetic hyperglycemia causes a variety of patholdgchanges in small

vessels, arteries and peripheral nerves leadingnimro and macro vascular
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complications such as diabetic nephropathy, netingpaetinopathy and coronary
artery disease. Hyperglycemia increases the pramucf reactive oxygen species
(ROS) inside the aortic endothelial cefis=ree radicals have been implicated in the
causation of several diseases such as liver cighatherosclerosis, cancer, diabetes
etc., and compounds that can scavenge have greattijpb in ameliorating these

disease process.

Hence, the maintenance of normal glucose homesstadl prevent
pathological relate to diabetes. The dramatic meean these pathologies underlines
the researcher’s interest in finding bioactive pliiemical that has multiple

therapeutic benefits in the treatment of diabetekits complications.

The prevalence of type 2 diabetes mellitus hasas®d rapidly over the past
decade. Oral medications are initiated when 2-3th®of diet and exercise alone
are unable to achieve or maintain optional plasioaoge levels. Cardiovascular
disease is the major cause of mortality among pigtieith NIDDM, accounting for
60-80% of deaths in these patietftdhe oral agents used for treatment of type 2
diabetes are sulphonyl ureas, metformirglucosidase inhibitor and peroxisome

proliferator activated receptor agonists thiazokdiiones”>

Hypoglycemia is the most worrying side effect ofpbonyl ureas glipizide
and glimepride are associated with a lower incideot hypoglycemia. Sulphonyl
ureas may not be the optimal first choice for obestents’® Most of the related
side effects of metformin are metallic taste, gastrintestinal discomfort and
naused’ Thiazolidinediones has many side effects includiwgering the number
of red blood cells and plasma protein levels aneree liver toxicity>® The o-

glucosidase inhibitor are gastrointestinal, inchgdiabdominal comfort, bloating
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flatulence and diarrhea but are reversible witlt@tiginuatiort® Insulin, with all its
recent advancements in availability and effica@s hs own definite disadvantages,
like wild swings in blood sugar levels, insulinaaljy, insulin resistance and insulin
neuropathy? Therefore finding other antidiabetic agents, eilgcthose made

from natural sources an important goal for reseascin diabetes.

Diabetes can be induced by pharmacological, surgma genetic
manipulations in several animal species. Most erpaEits in diabetes are carried
out on rodent&! In the majority of the studies, natural produceinty derived from
plants have been tested in diabetes models indbgechemical agents such as
streptozotocin and allox&A.Based on the dose was administered by these agents
syndromes similar to either type 1 or type 2 diabenellitu$® The cytotoxic action
of these diabetogenic agents is mediated by reaottygen species, but both differ
in their mechanism of action. Alloxan establishedax cycle with the formation of
superoxide radicals. These radicals undergo digmatt hydrogen peroxide with a
simultaneous massive increase in cytosolic calcaomcentration, which causes
rapid destruction of pancrefiscells® As streptozotocin induced animals were used
in all the experiment works. It is used to induaghbinsulin dependent and non
insulin dependent diabetes mellitus. Streptozotoeictions on p-cells are
accompanied by characteristic alterations in bloodulin and glucose
concentrations. Streptozotocin (STZ) impairs glecasxidation and decreases
insulin biosynthesis and secretidnlt was observed that STZ at first abolished the
B-cells response to glucose. The temporary returregpponsiveness then appears
which is followed by its permanent loss and cetis damage&® STZ enters the

pancreag-cells via a glucose transporter and causes alaplaf DNA.?’
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Despite the recent drugs to treat and prevent ti@bsondition, its
prevalence continues to increase at an alarmirg Adthough several drugs targeted
for carbohydrate hydrolyzing enzymes, release etilin from pancreati@-cells
(sulphonyl urea), glucose utilization (biguanides)sulin sensitizers, PPAR —
agonists (glitazones) are in clinical practice, soof the drugs are linked to liver
toxicity, including a number of death from hepafailure®® and raising the
symptoms and risk factors of heart disease leairteart failure (rosiglitazoné.
On the other hand, traditional medicinal plantdwiarious principles and beneficial
multiple activities like manipulating carbohydrateetabolism by various
mechanisms, preventirgycells damage, restoring integrity and functionfetells,
augmenting insulin releasing activity, improvingigbse uptake and utilization and
the antioxidant properties. This section reviewes rhultiple therapeutic approaches

of phytochemical in combating diabetes mellitus as@¢omplications.

The review shows the importance and the interesteol on medicinal plants
in the drive to demonstrate their antidiabetic &feand to isolate the bioactive
agents. Many ethnobotanical surveys of medicinahtsl used as folk medicine by
the local population have been performed in difieqgarts of the world, including
India, several plant species have been describdd/@sglycemic. The studies are
interesting to focus on experimental studies paréat on hypoglycemic plants and
their bioactive components. Several medicinal glamhve been used as dietary
adjunct and in the treatment of numerous diseagbswt proper knowledge of their
function. Although phototherapy continues to beduge several countries, few

plants have received scientific or medical scrutiny
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Herbal medicines are becoming popular in develaqdhtries as there is a
wide belief that herbal preparations being “natueadd are intrinsically harmless
and produces desired pharmacological activities.tBere is a rapid demand for
formulations of herbal origin. Many governments anéctly implementing laws to
control different aspects of these herbal drugs.it9e mandatory now all the plant

drugs and its formulations should pass analytestistprescribed for it.

REPORTED BIOLOGICAL ACTIVITIES FOR ITS RELATED SPEC IES
» Sangilimuthu Alagar Yadav et al., The methanolic extract was evaluated in
different method like DPPH assay, *Fechelating activity, nitric oxide
radical scavenging activity, ABTSassay, superoxide anion and Hydrogen
peroxide radical assay was studied. The methareticact of Barleria
noctiflora leaf and root showed significaimt vitro antioxidant activity have

been reported

» Jaya Preethi P., A review of herbal medicine for diabetes mellitwas
exhibited some medicinal plants an important rolethe management of
diabetes in developing countries. In this revigavleria noctiflorabelonging

to family Acantheceae in whole plant was used éntteatment of diabetés.

* Ranjit Singh et al.,, The ethanol extract of th8arleria cristata seeds
200mg/kg showed significantly reduced blood glucteeel by alloxan

induced diabetes in Wistar rats at 150 and 200gkty weight'?

» Gambhire MN et al., The anti inflammatory activity of aqueous extratt
Barleria cristataleaves showed significant inhibitory activity ofrcgeenan
induced edema, prostaglandin activity and vascydarmeability dose

dependent in mic&
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Shyam T et al., The antidiabetic activity of methanol extractsRBdrleria
montanashowed reduction of blood glucose level in STZ twhl diabetic

rats was dependent dose and duration of attion.

Geetha M et al., The alcoholic and aqueous extractsBafrleria prionitis
leaf and root showed a significant fall in bloodgdse level in diabetic rats

have been reported.

Shanaz Banuet al.,The methonalic extract @arleria montana leaves and
Barleria cristata roots showed the significant reduction of bloodcglse

level in STZ induced diabetic rafs.

Ajay Mandal et al., The wound healing activity dBarleria lupulina leaf
showed treatment with ointment containing methanaihd aqueous extract

significant (P<0.001) activity in excision and isicin wound mode{’

Sos skovsq.The high fat diet summarized metabolic and paiippinvolved
in the different stages of the type 2 diabetes q@eses in humans. It affects
the functionalf cell mass that is insufficient insulin secretidie animal
model of High Fat Diet fed, Streptozotocin (HFD/STidduced rat model

might be a suitable animal model of type 2 diah&tes

At the time of starting research work there hasnbeo work was
published, so we have started doing work in thaplmeanwhy the author
Sangilimuthu Alagar Yadav carried out antioxidactiraties “DPPH, ABTS,
Hydrogen peroxide, and NBT” methods and publisieedugest 2012. This
also proved that the plants its having very godibaidant property. So we

carried out the same antioxidant activity in thanplwith different extracts.
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4. PLAN OF THE WORK
Phase-I: Collection and authentication of the planmaterials
Phase II: Pharmacognostical studies
1. Microscopical studies
A. T.S of Leaf and Stem
B. Powder Analysis
2. Quantitative Microscopy of Leaf constants
A. Stomatal Number and Stomatal Index
B. Vein-Islet and Vein Termination Number
C. Palisade Ratio
3. Physicochemical Parameters
A. Ash Value
i. Determination of Total Ash Value
ii. Determination of Water Soluble Ash Value
iii. Determination of Acid Insoluble Ash Value
B. Extractive Values
i. Determination of Alcohol Soluble Extractive Value
ii. Determination of Water Soluble Extractive Value
C. Loss on Drying

D. Fluorescence Analysis
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Phase-l1l: Phytochemical studies of the extracts
1. Preparation of extracts and fractions
2. Qualitative phytochemical analysis
3. Estimation of total phenol content
4. Estimation of total flavonoids
Phase-1V:In vitro antioxidant and antidiabetic studies
A. In vitro antioxidant screening
i. DPPH radical scavenging activity
ii. ABTS radical Scavenging method
iii. Scavenging of hydrogen peroxide
iv. Lipid peroxidation inhibitory activity
v. Hydroxyl radical scavenging by p-NDA method
vi. Superoxide radical scavenging by alkaline DMSO meth
B. In vitro antidiabetic studies
i. Invitro inhibition of a-amylase
il. Invitro inhibition of a-glucosidase.

Phase-V: Pharmacological screening of ethyl acetatéraction of Barleria

noctiflora
A. Acute toxicity studies
B. Subacute toxicity study

i. Average body weight
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ii. Biochemical Parameter
iii. Haematological Parameter
iv. Histopathology of Liver and Kidney
C. In vivoantidiabetic studies.
i. Oral glucose tolerance test (OGTT)
ii. Antidiabetic activity
a. Average of Body weight
b. Blood glucose level
c. Blood Parameters
e Triglycerides
» Total Cholesterol
» Cholesterol content in lipoprotein fractions
» Alanine Transaminase
* Aspartate Transaminase
» Alkaline Phosphatase
» Estimation of glycosylated haemoglobin
» Estimation of serum insulin level
» Assay of creatinine

» Histopathological studies of pancreatic tissues
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D. Wound healing activity
i. Excision wound model
ii. Incision wound model

Phase-VI: Isolation and characterization of phytocastituents from Barleria

noctiflora extract.
1. Column chromatography.

2. Spectral data study: IRH NMR, **C NMR spectroscopy.
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5. PLANT PROFILE

5.1. PLANT INTRODUCTION

Figure 1: Barleria noctiflora plant photo

Botanical Name . Barleria noctiflora L.f.
Family . Acanthaceae.
Kingdom . Plantae

Phylum . Magnoliophyta

Class . Magnoliopsida

Order . Lamiales

Genus . Barleria
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Species
Other Varieties

Distribution

Parts Used

Organoleptic characters

Morphological Characters

Habit

Height

Leaves

Stem

noctiflora

B.cristata, B.lupulina, B.prionitiB.montana
It occurs throughout the hotter parts of India,
Africa, Sri Lanka and other parts of Asia.
Whole part

The leaf is green and stems gray in color. The leaf
is in oval like shape and stem cylindrical in shape
The plants are pungent odour and slightly sweet

and sour taste.

A common under shrub occasionally found wild,
but generally cultivated as a hedge plant or for it

ornamental flower&
0.6 — 1.5 m height.

1.5 -2 cm long, 1- 1.5cm wide, simple, elliptic,
acuminate, entire, acute reticulate, glabrous above

glabrous or pubescent beneath; petiole $fort.

1- 6 mm thick, terete, hard, glabrous, nodes
swollen, branching at nodes, young stem gray,
slightly four angled, usually with 2-3 divaricate
spines at axil of leaf mature stem cylindrical with
longitudinally arranged or scattered, a few mature

stem slightly hollow’”
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Flowers . Sessile, often solitary in the axils, becoming
spicate above, laciculate, acute bristle tipped
early glabrous bracteoles, bristle tipped, calyx

divided almost to the baée.

Chemical Constituents . Barlerinoside, barlerin, acetylbarlerin, 7-methoxy

diderroside and lupulinoside.

5.2. ETHNOMEDICAL INFORMATION

This is being widely used as folk and Ayurvedic maw. It is widely
distributed throughout tropical region of India,ri&f, Sri Lanka and other parts of
Asia®® Barleria noctiflorais a shrub and it grows up to 90 cm height. Mahthe
members of the Acanthaceae family are used as atalidor asthm&? The genus
Barleria includes 28 taxa and 26 species. It has 3 unibaeacters calyx 4-partile
with 2 large outer segments and 2 smaller innes,oggheroidal, honey - combed
pollen grains and the predominant with double dits®® Most of theBarleria
species are potent anti- inflammatory, analgesnti keukemic, antitumor, anti-

hyperglycemic, anti-amoebic, virucidal & antibiogtc.
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6. MATERIALS AND METHODS

6.1. INSTRUMENTS AND CHEMICALS

6.1.1. Instruments

Table 1: List of Instruments

Instrument Company
Autoanalyser Maxlyzer ultra auto analyzgindia.
Centrifuge Remi (R-4c) laboratory centrifuge, Remi motors Ltd,
Mumbai.
Haematology Cosmic technology hematology analyzer, India.
analyzer
pH meter Systronics MKV digital pH meter.
Glucometer SD check glucometer, India.
BCNMR Bruker India Pvt Ltd., India.
FT-IR Shimadzu FTIR 8400S, Japan.
Grinding Mill Junior grindwell, chowdhry, J.U.C, Mumbai.
Homogenizer Elvenjan homogenizer, Remi motors Ltd., Mumbai.

GC-MS spectroscopy

Perkinelmer India Pvt Ltd., India.

Melting point Lab india melting point apparatus, India.

apparatus

Proton NMR Bruker India Pvt Ltd., India.

Rotary evaporator Rotavapor R-205, Buchi laboratory equipments, Hlawi
Switzerland.

Spectrophotometer Shimadzu 1700 UV-Vis spectrophotometer, Shimadzu,

Tokyo, Japan.
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6.1.2. Chemicals and Drugs used

Table 2: List of Chemicals and Drugs (Analytical gade)

Chemicals Company

Petroleum ether S.D. Fine Chem, Ltd., India.
Chloroform S.D. Fine Chem, Ltd., India.

Ethyl acetate S.D. Fine Chem, Ltd., India.
n-butanol S.D. Fine Chem, Ltd., India.
Ethanol S.D. Fine Chem, Ltd., India.

Dimethyl sulfoxide

S.D. Fine Chem, Ltd., India.

2,2-Diphenyl-1-Picryl Hydrazyl (DPPH)

HiMedia, Murab India.

2,2’-Azino-Bis(3-ethylbenz-Thiazoline-6
Sulfonic acid) diammonium salt (ABTS),

HiMedia, Mumbai, India.

Rutin

HiMedia, Mumbai, India.

p-Nitroso Dimethyl Aniline (p-NDA)

HiMedia, Mumbalndia.

Folin-Ciocalteu reagent

S.D. Fine Chem, Ltd., Bipgadia.

Ascorbic acid

S.D. Fine Chem, Ltd., Biosar, India.

Nitro Blue Tetrazolium (NBT)

S.D. Fine Chem, Ltipsar, India.

Butylated Hydroxy Anisole (BHA)

S.D. Fine Chem, Lt8iosar, India.

Tannic acid

Loba Chemie Indo Co., Mumbai.

Thiobarbituric acid

Loba Chemie Indo Co., Mumbai.

Trichloroacetic acid

Loba Chemie Indo Co., Mumbai.

Ethylene Diamine Tetra Acetic acid (EDTA)

Loba Chernmdo Co., Mumbai.

Glucose assay kit

Agappe Diagnostics, Kerala, India

Cholesterol kit

Agappe Diagnostics, Kerala, India.

Low density lipoprotein cholesterol (LDL) kit

Agapiagnostics, Kerala, India.

High density lipoprotein cholesterol (HDL) kit

Ageg Diagnostics, Kerala, India

Triglyceride assay kits

Agappe Diagnostics, Kerhildia.

Alkaline phosphatase (ALP)

Agappe Diagnostics, Keradia.

Aspartate transaminase (AST)

Agappe Diagnosticeliglndia.

Alanine transaminase (ALT)

Agappe Diagnostics, Kkerbdia.

Streptozotocin

HiMedia, Mumbai, India.

a-amylase HiMedia, Mumbai, India.
Potato starch, Merck Ltd, Mumbai, India.
Maltose Merck Ltd, Mumbai, India.

a- glucosidase

Sisco lab Ltd, Mumbai, India.

Tween-80 (were purchased for the study)

SD fineribals, Mumbai, India.

Glibenclamide (were obtained as gift sample

AweRtharma, Mumbai, India.

Acarbose (were obtained as gift sample)

Orchid fAkdrtd, Chennai, India

Commercial animal feed

Sai Durga Feeds and Food,
Bangalore.
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6.1.3. Plant Materials

Barleria noctiflora was collected during the winter season in and radou
Erode District, Tamilnadu, India. It was identifieshd authenticated by Prof. P.
Jayaraman, Director, National Institute of HerbaleSce, Chennai-45, Tamilnadu,
India (Ref no: PARC/2011/1015), and the vouchercspen was put down at the

same institute for future reference.

6.2. PHARMACOGNOSTICAL EVALUATION
6.2.1. Microscopical Studies

Microscopical techniques provide detailed inforrmatabout the crude drugs
by virtue of its two main analytical uses. Its pedy to magnify permits the fine
structures of minute objects to be visualized ameteby confirm the structural
details of the plant drugs under evaluations. Thede drug microscopical
inspection of plant origin is necessary for thenitfecation of the powdered and
grounded materials. To establish the microscopbalracters of any herbal drug,

considerable skill and experience on microscopgrodfle drugs is important.

Crude drugs can be identified by morphological abtaristics; in case of
doubt the same can be investigated for histologibalracteristics to confirm the
identity of crude drugs. However, in spite of thdaets microscopy is a great
necessity in the identification of powders. The dewdrugs can be recognized
based on the presence or absence of different tgpkts criteria on their
cytomorphological characters, e.g. parenchymagenoliymas, fibers, stone cells,

vessels, trichomes, secretory cells, epidermat etd.
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A. Transverse section (TS) of Leaf and Stem

Select healthy plant d@arleria noctifloraand normal organ. The necessary
samples of different organs were cut and remowvewh fthe plant and fixed in FAA
(Formalin 5 ml + Acetic acid 5 ml + 70% of Ethar®@l ml) after 24 hrs of fixing the
specimen were dehydrated with a graded series e Butyl Alcohol (TBA) as
per the scheduf®. Infiltration of the specimen was carried by gradaadition of
paraffin wax (melting point 58-60°C) until TBA stilon attained super saturation.

The specimens were cast into paraffin blocks.

B. Sectioning

The paraffin embedded specimens were sectioned tiwehhelp of rotary
microtome. The thickness of the section wouldbel20pm, de-waxing of the
sections was by customary proceddige sections were stained with toluidine blue
as per the method$. The staining results were remarkably good and some
cytochemical reactions were also obtained. The ywlered pink color to the
cellulose walls, blue to the lignified cells, dagkeen to suberin, violet to the
mucilage, blue to the protein bodies, etc. whereweessary sections were also
stained with safranin and fast green and potassadide (for starch). Glycerin
mounted temporary preparation were made from meegiheared materials.
Powdered materials of different parts were cleangth sodium chloride and
mounted in glycerin medium after staining. Differe®ll component was studied

and measuretf:®°
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C. Powder Analysis

The dried powder of whole plant &@arleria noctiflorawas passed through
sieve no 60 and examined for its microscopic cliaracThe powder of drugs was
boiled with chloral hydrate to remove the coloringtter, mounted on the glass

slides using glycerin and covered with a cover afif viewed under microscope.

D. Photomicrograph

Microscopic descriptions of tissue are supplementgth micrographs
wherever necessary. Photographs of different magitibns were taken with Nikon
lab photo 2 microscopic units. For the study ofstais, starch grains and lignified
cells, polarized light was employed, since theseictires have birefringent
property, under polarized light they appear brigigiainst a dark background.
Magnifications of the figures are indicated by deale-bars. Descriptive terms of

the anatomical features are as given in the stdratetomy booR*

6.2.2. Quantitative Microscopy of Leaf Constants

Quantitative analytical microscopy is used for tmeasurement of cell
contents of the crude drugs and thus helps in ideimtification, characterization
and standardization. This method is based upon rapaoson between the
characteristics observed in the sample and thosstapmidard materials of known
origin. Such comparison can be applied to the pasiidentification of the
botanical, geographical and other sources of a,dougvaluate the quality of drug.
While evaluating an herbal drug, the quantitativerascopical methods can be two
types. One involves the measurement of the sizbeoindividual features and the
other involves estimation of the occurrence of aigalar feature in a specific

guantity of materials.
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A. Stomatal Number and Stomatal | ndex
The clear piece of the middle part of leaf by baileith chloral hydrate

solution. Peel out of upper and lower epidermisasasely by forceps. Keep it on
slide and mount in glycerin water then draw a sgudrl mm by means of a stage
micrometer and camera lucida on a drawing papee 3Siage micrometer was
replaced by the cleared leaf preparation, focussutide same magnification and
trace the epidermal cells and stomata, count tmebeu of stomata present in the
area of 1 sq.mm, include the cell if at least lwdlits area lies within the square.
Record the result for each of the ten fields arel dlierage number stomata was
calculated per sq.mm. The stomatal index is thegméage which the number of
stomata forms to total number of epidermal celtsntal index can be calculated

by using the formula

S
=—— X100

E+S
| = stomatal index

S = no of stomata per unit area

E = no of epidermal cells in the same unit area

B. Vein-l1det and Vein Termination Number

Clear pieces of the leaf by boiling in chloral hgtdr solution for about
30 min and mount the preparation in glycerin wated arrange camera lucida and
drawing paper. Place stage micrometer on the nuopes and using 16 mm
objective and then draw a square of 1 mm by meé&asea, placed the slide with
clear leaf and trace of the veins which are inaludathin the square. Count the

number of vein islet and vein termination in thensa, where the islets are
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intersected by the sides of the square, includsethun two adjacent sides and
exclude those islets on the other sides. Find veeage number of vein islets and

vein termination from the four adjoining squaresgét the value for 1 sq.mm.

C. Palisade Ratio

A clear piece of the leaf by boiling in chloral digte solution for about
30min and mount the preparation in glycerin watet arrange camera lucida and
trace the outlines of 4 continuous epidermal céien focus down to palisade layer
and trace off sufficient cells to cover the tracofghe epidermal cells and palisade
cells were counted under the four epidermal c€Hculate the average number of
cells beneath single epidermal cells. Repeat tterm@ation for five groups of four
epidermal cells from different parts of the leafal€llate the average from the

results five group&2

6.2.3. Physicochemical Parameters
A. Ash Values
Ash values are useful in determining the purity godlity of crude drugs,

especially in the powdered form.

The crude drug of ash content is generally takemetthe remaining residue
after the incineration. Ash standards are recoghiee a number of official drugs.
The standards are usually getting a higher limithentotal ash or acid insoluble ash

permitted.

The residue of total ash is the remaining afterinem@tion. The acid
insoluble ash is the division of the total ash, ekhiare insoluble in diluted

hydrochloric acid.
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The residue or ash yielded by organic chemical aam@s as a rule, the
amount of inorganic matters is measure presenhdmpurity. In common cases,
the inorganic matters are present in small amodits. purification process, which
are difficult to remove and not objectionable iflyrtraces are present. The
determining the quality and purity of ash values helpful in the crude drugs in

powder form.

The procedures given in Indian pharmacopoeia weegl o determine the

crude drug ash values such as total ash and amotulrie ash.

i. Determination of Total Ash Value

Accurately weighed about 3 gm of dried powderedgdof the Barleria
noctiflora was taken in a silica crucible and incineratecaimuffle furnace at a
temperature not exceeding 450°C until free fromboar cool and weigh, the
charred mass exhaust with hot water, residue wiéecton ashless filter paper, and
incinerate the residue and filter paper until tHetevash or nearly so. Calculate the

total ash percentage with reference to the aiddireg.

ii. Determination of Water Soluble Ash Value

The total ash was obtained and boiled with 25 mivater for 5 min. Then
the insoluble matter was collected on an ash iéss paper, washed with hot water
for 15 min at a temperature not exceeding 450°Ce Tisoluble matter was
subtracted from the weight of total ash. The varmatn weight represents the water
soluble ash. The water soluble ash percentage aleslated with reference to the

air dried drug.
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iii. Determination of Acid Insoluble Ash Value

The obtained ash directed under total ash wasduilth 25 ml of 2M Hcl
for 5 min. To collect insoluble matters on ash I#¢sr paper and washed with hot
water and weighed, then acid insoluble ash pergentas calculated with reference

to the air dried drug.

B. Determination of Extractive Values

Extractive values of coarse powdered crude drugs umeful for their
evaluation, the extraction of the drug with an eix&c solvent yield a solution
containing different phytoconstituents. The phytmstduents composition in that
exacting solvent depends upon the drug nature sed solvent. Further, this value

indicates the present crude drug in nature comestitu

i. Determination of Alcohol Soluble Extractive Value

Weigh accurately 5 gm of air-dried coarse powdetheBarleria noctiflora
was soaked with 100 ml of ethanol (90%) in a cloBask for 24 hrs, frequently
shaking during the first 6 hrs and stand to all@ew I8 hrs. Then it was filtered
rapidly against the loss of the solvent. The 25oimihe filtrate was evaporated to
dryness in a tarred flat bottomed shallow dishedirat 105°C and weighed. The
percentage of ethanol soluble extractive value e@sulated with reference to the

air-dried drug.

ii. Determination of Water Soluble Extractive Value

Weigh accurately 5 gm of coarsely powdered drutheBarleria noctiflora
and macerate with 100 ml of water in closed flak 2d hrs, shaking frequently
during the first 6 hrs and allow to stand for 18.hFhereatfter, it was filtered rapidly

taking precautions against loss of the solvent.nThitrate was evaporated to
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dryness in a tarred flat bottomed shallow dishedirat 105°C and weighed. The

water soluble extractive percentage was calculattdreference to air dried drug.

C. Losson Drying

The percentage loss on weight determines the anufwlatile matter of
any type (including water) that can be driven aftlar the condition specified (Hot
air oven or Desiccators). If the sample is largestal form, then reduce the particle

size by quick crushing to a powder.

Procedure

The powdered drug of 1.5 gm was weighed accurateby porcelain dish,
which was formerly dried at 105°C in hot air ovendbnstant and then weighed.
From the weight difference, then calculate the @atage loss of drying with

reference to the air dried substance.

D. Fluorescence Analysis

The organic molecules absorb light usually over amge of specific
wavelength and many of molecules re-emit such tiatis. This phenomenon is
called as luminescence. The substance is receitiieg exciting rays; the
phenomenon is defined as fluorescence. The quiwvditavaluation is possible in
fluorescence analysis using the fluorescence pextiby a compound in UV light.
The dried Powder was treated with various chenmeadjents and exposed to visible,

daylight and ultraviolet light to study their fllescence behavidr.

6.2.4. Extraction
(A) Successive Extraction
Five hundred grams (500 gm) of shade dried powderedal part of

Barleria noctiflora were extracted using Soxhlet apparatus, succdgsivih
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petroleum ether, chloroform and ethanol for 72 bexch. The extracts were
concentrated to dryness in a rotavapor. The yielth@ extract was determined. All

the extracts were stored in a refrigerator at 43@ turther use.

(B) Crude Extraction

Five hundred grams (500 gm) of shade dried powderedal part of
Barleria noctiflora were extracted with ethanol in a Soxhlet appar&us/2 hrs.
The yield of greenish brown solid was 55.3 gm (6%0w/w). The dried powder
(50 gm) was extracted with water (250 ml) by matiorafor seven days and
concentrated to yield a greenish brown solid (517 §1.4% w/w). All the extracts
were concentrated to dryness in a rotavapor uretkrced pressure and controlled
temperature (40-50°C). All the extracts were stare@ refrigerator at 4°C until

further use.

(C) Fraction

Twenty grams (20 gm) of the dried crude ethanotaextwere taken in a
stoppered flask, containing 200 ml of water anckehamechanically for 1-2 hrs in a
flask shaker. The ethanol extract was not compledeluble in water. The water
insoluble portion of ethanol extract was separatisthg filtration and further
fractioned with ethyl acetate and n-butanol usitg tsame procedure. The
supernatants obtained from the above fraction weneentrated and evaporated to

dryness and their percent yield was determined.

6.2.5. Qualitative Phytochemical Analysis
A systematic and complete study of crude drugs lshimglude a complete

investigation of both primary and secondary metigd®l derived from plant
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metabolism. The different qualitative chemical ¢estre to be performed for

establishing profiles of extracts for their natafehemical compositiof{:

A) Test for carbohydrates
1. Molisch Test: It extracts treated witha-naphthol and concentrated
sulphuric acid along the sides of the test tubeplBicolour or reddish violet colour

was produced at the junction between two liquids.

2. Fehling’s Test:To the extracts equal quantity of Fehling’s saatA and

B is added. Heat gently; the brick red precipitatebtained.

3. Benedict's test:To the 5 ml of Benedict's reagent, add 8 dropsaddition
under examination. Mix well, boiling the mixturegarously for 2 min and then

cool. Red precipitate is obtained.

4. Barfoed’'s test: To the 5 ml of the Barfoed’s solution add 0.5 nil o

solution under examination, heat to boiling, apegtipitate is formed.

B) Test for Alkaloids
1. Dragendroff's Test: To the extract, add 1 ml of Dragendroff's reagent

Orange red precipitate is produced.

2. Wagner’s test: To the extract add Wagner’s reagent. The reddistwit

precipitate is produced.

3. Mayer’s Test: To the extract add 1 ml or 2 ml of Mayer’s reagédrte

dull white precipitate is produced.

4. Hager's Test: To the extract add 3 ml of Hagers reagent yellow

Precipitate is produced.
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C) Test for Steroids and Sterols

1. Liebermann Burchard test: Dissolve the test sample in 2 ml of
chloroform in a dry test tube then add 10 dropsaadtic anhydride and 2 drops of
concentrated sulphuric acid. The solution becormads then blue and finally bluish

green in colour.

2. Salkowski test: Dissolve the test solution in chloroform and adpiad
volume of conc. sulphuric acid. Bluish cherry remd gpurple color is noted in

chloroform layer, whereas acid assumes marked dhe@mescence.

D) Test for Glycosides
1. Legal's test: Sample is dissolved in pyridine; sodium nitropdesi

solution is added to it and made alkaline. Pinka@ldur is produced.

2. Baljet test: To the drug sample, sodium picrate solution iseadd ellow

to orange colour is produced.

3. Borntrager test: Add a few ml of dilute sulphuric acid to the tsstution.
Boil, filter and extract the filtrate with ether ohloroform. Then organic layer is
separated to which ammonia is added, pink, redi@etvcolour is produced in

organic layer.

4. Killer Killani test: Sample is dissolved in acetic acid containingesaaf
ferric chloride and transferred to the surface afaentrated sulphuric acid. At the

junction of liquid reddish brown color is producetiich gradually becomes blue.
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E) Test for Saponins
Foam test: About 1 ml of alcoholic sample is taken in a graigd cylinder
and it is diluted to 20 ml with distilled water asbaken for 15 min. The formation

of 1 cm layer of foam indicates the presence obsays.

F) Test for Flavonoids
Shinoda test: To the sample, magnesium turnings and then coratedt

hydrochloric acid is added. Red colour is produced.

H) Testsfor Tannins and Phenolic Compounds
The Phenol content in the raw material Bdrleria noctiflora extract was

estimated by using following reagents.
To 2-3 ml of extract, add few drops of followingagents:

a). 5% FeCk solution: Deep blue-black color.
b). Lead acetate solutionWhite precipitate.
). Gelatin solution: White precipitate.

d). Acetic acid solution:Red color solution.
e). Dilute iodine solution: Transient red color.

f). Dilute HNO3: Reddish to yellow color.

I) Test for Fixed Oils and Fatty acids
1. Spot test:
A small quantity of the extract is placed betwéesn filter papers. Oil stain

produced with any extract shows the presence efifbils and fats in the extracts.
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2. Saponification test

Few drops of 0.5N alcoholic potassium hydroxide added to the extract
with a few drops of phenolphthalein solution. Late mixture is heated on a water
bath for 1-2 hr soap formation indicates the preseuf fixed oils and fats in the

extracts.

K) Test for Proteins and Amino acids
1. Biuret test: Add 1 ml of 40% sodium hydroxide and 2 drops of 1%

copper sulphate to the extract, a violet colourdatts the presence of proteins.

2. Ninhydrin test: Add 2 drops of freshly prepared 0.2% Ninhydringeyat
to the extract and heat. A blue colour developscatihg the presence of proteins,

peptides or amino acids.

3. Xanthoprotein test: To the extract, add 20% of sodium hydroxide or

ammonia. Orange colour indicates presence of aioraatino acid.

6.2.6. Estimation of Total Phenol Content
Recent studies have shown that many dietary pohgilte constituents

derived from plants are more effective antioxidahten vitamins E or C, and thus
might contribute to the protective effects. It mspible to assess the extent to which
the total antioxidant potential of plant extracésrde accounted by the activities of
individual polyphenols. Hence, the total phenol teoh of the extracts was
determined by using the Folin-Ciocalteu metffdodhis method is based on the
phenolic oxidation groups with phosphotungstic @hdsphomolybdic acids. After

oxidation a green blue complex formed was measairé@é0 nm.
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Reagents
1. Folin-Ciocalteu reagent: Commercially available Folin-Ciocalteu reagent

was diluted (1:10) with distilled water and used.

2. Sodium bicarbonate: 7.5 g of sodium bicarbonate was dissolved in 100 m

of distilled water and used.

Preparation of Test and Standard Solutions
The ethanolic extract, aqueous extract and theadatdntannic acid (50 mg
each) were dissolved separately in 50 ml of methariese solutions were serially

diluted with methanol to obtain the lower dilutions

Procedure

Methanolic solution of the extracts in the concatndn of 1 mg/ml was used
in the analysis. The reaction mixture was prepdmedhixing 0.5 ml of methanolic
solution of extract, 2.5 ml of 10% Folin-Ciocalteeagent and 2.5 ml 7.5%
NaHCGQ;.* Blank was concomitantly preparazbntaining 0.5 ml methanol, 2.5 ml
10% Folin-Ciocalteu reagent and 2.5 ml of 7.5% HCO3. Thereafter the
samples were incubated in a thermostat at 45°Gl%omin. The absorbance was
determined using spectrophotometer at 760 nm. Hmepkes were prepared in
triplicate for each analysis and the mean valualiforbance was obtained. The
same procedure was repeated for the standard solofi tannic acid and the
calibration line was constructed. Based on the woreds absorbance, the
concentration of phenolic was read (ug/ml) from tadibration line; then the
content of phenolic in the extracts was expressddrims of tannic acid equivalent

(TAE) (g of TAE/g of extract).
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6.2.7. Estimation of Total Flavonoid Content

Flavonoids are a class of plant secondary meta&solit can be classified in
to bioflavonoids, isoflavonoids and neoflavonoiéi¢avonoids have been a wide
range of biological and pharmacological activiti€se total flavonoids content was
determined as the Aluminium chloride used in col@tric method. The absorbance

was determined using spectrophotometer at 415 nm.

Reagents
Aluminium chloride solution: 2 gm of Aluminium chloride was dissolved

in 100 ml of methanol.
Preparation of Test and Standard Solutions

The extracts and the standard rutin (50 mg eachg diesolved separately in
50 ml of methanol. These solutions were seriallytdd with methanol to obtain the

lower dilutions.

Procedure

The sample contained 1ml of methanol solution o #xtracts in the
concentration of 1mg/ml and 1 ml of 2% AlCsolution. The samples were
incubated for an hour at room temperature. The rBasce was determined using
spectrophotometer at 415 nm. The samples were n@epa triplicate for each
analysis and the mean value of absorbance wasneltarhe same procedure was
repeated for the standard solution of rutin andclération line was constructed.
Based on the measured absorbance, the concentoéfilawonoid was read (pg/ml)
on the calibration line; then, the content of flasa@ in the extracts was expressed in

terms of rutin equivalent (RE) (ig of RE/g of ext)d®
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6.3.IN VITRO ANTIOXIDANT STUDIES OF EXTRACTS

To study the comparative antioxidant activity oé tblant extractsin vitro
antioxidant studies were conducted. The extractmnpgabetter antioxidant property
were chosen foin vivo studies. The scavenging activities of the diffeextracts of
plant against different radicals were carried ouatoading to the procedures
described below. In all the experiments, the almwb was measured against a
blank solution. A control was performed without amextract or standard. The
final concentration of the extracts or standard w@80, 500, 250, 100, 50, 25, 10
and 5 pg/ml. The results of all the vitro antioxidant scavenging activities were
expressed in terms of i which is the concentration required by the sample

scavenge 50% of free radicals.

The in vitro antioxidant activity was studied by using the eliént
extractions such as Petroleum ether extractBafleria noctiflora (PEBN),
Chloroform extract ofBarleria noctiflora (CEBN), Ethanolic extract oBarleria
noctiflora (EEBN), Crude ethanolic extract @&arleria noctiflora (CEEBN) and

Aqueous extract dBarleria noctiflora(AEBN).

A. Diphenyl Picryl Hydrazyl (DPPH) Radical Scavenging Activity

DPPH assay is supported on the measurement ofxml#id scavenging
ability towards the stability of DPPH radicdlsThe free radical DPPH is purple in
color in methanol and is reduced to the correspantydrazine, which is yellow in

color when it reacts with hydrogen donor.
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NQ

2 NO2
. .-~Ph s H . _
N NN\ +R-OH— NO3 N— N<Ph+ R-O
Ph Ph
Purple color DPPH Yellow stable phenoxy radical

(2,2-diphenyl-1-picryl hydrzyl)

It is a decoloration assay, with addition of thdi@ndant is evaluated to
DPPH solution in methanol and the decrease in tisorbance is measured at

517 nm.

Reagents
DPPH solution (0.1 mM): 22 mg of DPPH was accurately weighed and
dissolved in 100 ml of methanol. From this stockugon, 18 ml was taken and

diluted to 100 ml with methanol to obtain 0.1 mM PHP solution.

Preparation of Test and Standard Solutions
The extracts and the standard ascorbic acid (2Cach)) were separately
dissolved in 20 ml of methanol. These solutionsengarially diluted with methanol

to obtain the lower dilutions.

Procedure

To 2 ml methanolic solution of 0.1 mM DPPH was atldeparately into 200
ul of sample extracts and standard of ascorbic &id000ug/ml) with 0.8 ml
methanol. The mixture was mixed thoroughly and kepthe dark for 1 hr. The
control sample was prepared by mixing 2 ml of DP&td 1 ml methandf The

absorbance was measured at 517 nm using a speativopter. Samples were
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measured in three replicates reading. Percentdgbition of DPPH scavenging

activity was calculated by using following formula.
% inhibition = [Abs control —Abs sample / Abs caijrx 100.

B. ABTS Radical Scavenging Method

In ABTS assay, the absorbance of radical cationABTS’, this has a
wavelength characteristic at 734 nm. In this asdeyradical is generated in a stable
form using potassium persulphate as ABTS radictibicaa blue green chromogen.
Afterwards, the formed colored radical is mixedhvéntioxidant in the reaction
medium and the colored radical is converted badiotorless ABTS, the percentage

inhibition of absorbance at 734 nm is calculatéed.

Reagents
ABTS (191.8 mg) was dissolved in 50 ml of methatmlgive 7 mM

concentration of ABTS reagent, and 2.4 mM potasgensulphate was prepared.

Preparation of Test and Standard Solutions
The extracts and the standard ascorbic acid (2Ceach)) were separately
dissolved in 20 ml of methanol. These solutionsens&rially diluted with methanol

to obtain the lower dilutions.
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ABTS radical cation
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Procedure

The radicals of ABTScation were produced by the reaction in between of
mM ABTS solution and 2.4 mM potassium persulfatutson (1:1), in the dark
room it was stored at room temperature for 12-kHbefore usé’® ABTS" solution
was diluted with methanol to attain an absorbanc®.9 at 734 nm. After the
addition of 30 pl of plant extract / standard ab@omiacid (5-1000pg/ml) and 3 mi
diluted ABTS solution, the absorbance was measured after 30Arsnitable blank
was run with each assay. All the reading was dhroet in triplicate. The
absorbance of percentage inhibition at 734 nm vedésulated using the formula is

mentioned in earlier assay.

C. Scavenging of Hydrogen Peroxide

Hydrogen peroxide is generatedvivo by several oxidase enzymes. There is
increasing evidence that hydrogen peroxide is st either directly or indirectly
via its reduction product hydroxyl radical (OHIn this method, a scavenger is
incubated with hydrogen peroxide, the loss of hgdro peroxide measured

spectrophotometrically at 230 mift.

Preparation of Test and Standard Solutions
The extracts and the standard ascorbic acid (2Cach)) were separately
dissolved in 20 ml of methanol. These solutionsengarially diluted with methanol

to obtain series of aliquots.

Procedure
The hydrogen peroxide (40 mM) of 2 ml was prepareghosphate buffer
(pH 7.4) and 1 ml of methanol sample (5-1000 pgfmxtract of plant / standard of

ascorbic acid) was added to a hydrogen peroxidatienl*®* The absorbance was
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determined at 230 nm after 10 min against a blanktisn containing phosphate
buffer without hydrogen peroxide. The experimenswepeated in triplicate. The
percentage of hydrogen peroxide scavenging byxtras and standard compound

was calculated using earlier formula.

D. Lipid Peroxidation I nhibitory Activity

Lipid peroxidation is a process in which molecuteaygen is incorporated
into an unsaturated lipid (LH) to form lipid hydmeexides (LOOH). Iron stimulates
the lipid peroxidation by decomposing lipid hydropades (LOOH) to form
alkoxyl (LO") and peroxyl (LOO radicals or by directly reacting with molecular
oxygen to produce hydroxyl radicals (QHAlkoxyl, peroxyl, and hydroxyl radicals
initiate lipid peroxidation by abstracting hydrogatoms from unsaturated fatty

acids (LH), a reaction followed by oxygen uptafe.

F€* +LOOH —— LO +  OH+Fe
Lipid hydroperoxide Peroxyl Radical Hydroxyl Radical
Fe + LOOH ———> LO +H++Fe+
LO+LH ———> LOH+L
LO,+LH —— LOOH + L
OH+LH ——— HP+L

Preparation of Test and Standard Solutions
The extracts and the standard (20 mg) were sepadassolved in 20 ml of
freshly distilled Dimethyl sulfoxide (DMSO). Theselutions were serially diluted

with freshly distilled DMSO to obtain the lower dgiiions.
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Preparation of Rat Brain Homogenate

The rat brain homogenate was prepared accordingh& described
method'®* Albino rat brain was removed and washed with ioé-saline. The brain
was homogenized in 9 volumes of ice—cold phospbatier (pH 7.4) using a glass
homogenizer and centrifuged at 1000 rpm for 10 fhive supernatant was stored at

70°C until the lipid peroxidation experiment.

Procedure

The lipid peroxidation was initiated by the 1 mltefsue homogenate, the
addition of 0.1 ml of FeS0o(25 um), 0.1 ml of ascorbate (1Qdn) and 0.1 ml of
KH,Pq (10 mm) and the volume was made up to 3 ml withildid water and
incubated at 37°C for 1 hr. Then 1 ml of 5% Trichbxetic acid (TCA) and 1 ml of
Thiobarbituric acid (TBA) was added to this reactimixture and the tubes were
boiled for 30 min, in a boiling water balff. This was centrifuged at 3500 rpm for
10 min. In the test system homogenate was inculvatbdvarious concentrations of
extracts (5-100@ug/ml). The extent of inhibition of lipid peroxidath was evaluated
by the estimation of Thiobarbituric acid reactivebstances (TBARS) level by
measuring the absorbance at 532 nm was calculatad the formula is mentioned

in earlier assay.

E. Scavenging of Hydroxyl Radical by p-NDA Method

The hydroxyl radical is measured by inhibition ofNgroso Dimethyl
Aniline (p-NDA) bleaching by hydroxyl radicaf® The radical is generated during
Fenton reaction. In this reaction, complex of IlBDTA reacts with hydrogen
peroxide in the presence of ascorbic acid to predwmroxyl radical, which can

bleach p-NDA specifically. Hydroxyl radical showscasenging activity by
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bleaching inhibition and scavenging percentage lasor@ance is measured at

440nm.

Fe’* + EDTA——> Fe*-EDTA complex
Fe**-EDTA complex + Ascorbate———»  B&EDTA complex + Oxidized Ascorbate
FE*-EDTA complex + HO, ——» F&*-EDTA + OH + OH'

(FE*+ 0, FE*+0)

Preparation of Test and Standard Solutions
The extracts and the standard ascorbic acid (20eactp) were dissolved
separately in 20 ml of freshly distiled DMSO. Thesolutions were serially diluted

with freshly distilled DMSO to obtain the lower dgiiions.
Procedure

Various concentrations of the extracts / standasdordic acid (5-1000
pg/ml) in 0.5 ml of distilled DMSO solution weredetl each 0.5 ml of a mixture
containing ferric chloride (0.1 mM), EDTA (0.1 mMgscorbic acid (0.1 mM),
hydrogen peroxide (2 mM) and p-NDA (0.01 mM) in ppbate buffer (pH 7.4, 20
mM) to produce a final volume of 3 ml. Absorbanceasw measured
spectrophotometrically at 440 nff. All the measurements were carried out

triplicate. Percentage inhibition was calculate@amlier formula.

F. Scavenging of Superoxide Radical by Alkaline DMSO Method

In the alkaline DMSO method, generate the supesosadical by addition of
sodium hydroxide to the air saturated dimethyl®utfe (DMSO). The superoxide
remains stable in solution, which decrease nituge etrazolium to formazan at
room temperature and can be measured at 560 nrard&igle scavenger capable of

reacting inhibits the formation of a red dye formaZ®
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ON HaCQ ] [ oN HACQ ]
Ng N + & Na N
Superoxide
— Nitroblue tetrazoliur _2 L Formazan (Red dye) - 5

Preparation of Test and Standard Solutions
The extracts and the standard ascorbic acid (20eac)) were separately
dissolved in 20 ml of freshly distilled DMSO. Tleesolutions were serially diluted

with freshly distilled DMSO to obtain the lower dgiiions.

Procedure

The generated superoxide residue stable in solamahreduces Nitroblue
Tetrazolium (NBT) into formazan dye at room tempar@ which can be measured
at 560 nm° Briefly, 0.1 ml of NBT (1 mg/ml) was added to theaction mixture
containing 1 ml of alkaline DMSO (1 ml DMSO contaig 5 mM NaOH in 0.1 ml
water) and 0.3 ml of the plant extracts / standesdorbic acid (5-1000pg/ml) in
distilled DMSO at various concentrations, to givdiral volume of 1.4 ml. The
absorbance was measured at 560 nm. Percentagéiamhias calculated in earlier

formula.

6.4.IN VITRO ANTI DIABETIC ACTIVITY

Diabetes is a disease, which still eludes effectmd satisfactory cure. It
may be possible that the immensely rich plant nessu of our country can
definitely provide effective hypoglycemic agentslanhas been estimated that more
than 3000 species of plants have been used thratugim®world to treat diabetes. A

novel antidiabetic drug should possess hypoglycexnlow concentration againgt
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cells and should be safe against higher concemtisatiHence, the study af vitro
antioxidant activity shows potent in ethanol extraelected and fractioned with
different solvents from the ethyl acetate and rabat were tested fom vitro
antidiabetic activity by inhibition ofi-amylase and inhibition af-glucosidase. The
results were expressed insi{Cwhich is the concentration of the fraction toibih

enzyme by 50%.

A. In vitro Inhibition of a-amylase
Preparation of Test and Standard Solutions

The Ethyl acetate fraction ddarleria noctiflora (EAFBN) and n-butanol
fraction of Barleria noctiflora (NBFBN) and the standard Acarbose (20 mg each)
were separately dissolved in 20 ml of freshly pred&b% distilled DMSO. These
solutions were serially diluted with freshly prepardistiled DMSO to obtain the

lower dilutions.

Procedure

The different concentrations (5-100@/ml) of EAFBN and NBFBN,
standard Acarbose were prepared in 5% DMSO. BQf test/standard was added
to 500 pl of a-amylase (0.5 mg/ ml) and was incubated for 10 ftinroom
temperature. Then added 500of 1% starch solution and incubated for another 1
min. After that 1 ml of the 3, 5-dinitrosalicylidacas a colouring reagent was added
to the reaction mixture and heated in a boilingawvatth for 5 min. After cooling, it
was diluted with 10 ml of distilled water. The aldsance was then measured at 540
nm against the reagent blank. Tdxamylase inhibition was expressed as percentage

of inhibition and the Ig values determined by linear regression plots watying

61



Chapter 6 Materials and Methods

concentration of fraction against percentage initibi**° The percentage inhibition

was calculated employing the following formula.
% inhibition = [(Abs of control — Abs of test)/ Alag control] X 100

B. In vitro Inhibition of a-glucosidase
Preparation of Test and Standard solutions

The Ethyl acetate fraction ddarleria noctiflora (EAFBN) and n-butanol
fraction of Barleria noctiflora (NBFBN) and the standard Acarbose (20 mg each)
were separately dissolved in 20 ml of freshly pred&b% distilled DMSO. These
solutions were serially diluted with freshly digd DMSO to obtain the lower

dilutions

Procedure

The test concentration (5-10Q@/ml) of EAFBN and NBFBN /standard
Acarbose was prepared from the stock solution (dmf)gn 5 % DMSO. 50Qul of
the test / standard was added to pDOf a-glucosidase (1 U/ml) and was incubated
for 5 min at room temperature. Then added @0&f maltose (37 mM) solutions and
incubated for 30 min. After that 1 ml of the gluedst reagent was added to the
reaction mixture and kept aside for 15 min. 1 mTo$ buffer was then added to the
mixture. The absorbance was then measured at 50&gamst the reagent blank.
The a-glucosidase inhibition was expressed as percentdgehibition and the
assays were carried out in triplicate and theglZalue determined by linear
regression plots with varying concentration of plaaction against percentage of

inhibition was calculated in earlier formu.
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6.5. PHARMACOLOGICAL SCREENING OF BARLERIA NOCTIFLORA

In the in vitro studies, the Ethyl acetate fraction Bérleria noctiflora
(EAFBN) exhibited potenin vitro anti diabetic activity. Hence, we selected Ethyl
acetate fraction oBarleria noctiflora (EAFBN) for in vivo evaluation of acute

toxicity, sub acute toxicity, anti diabetic actiwénd wound healing activities.

6.5.1. Acute Toxicity studies

In the evaluation of the assessment and toxic ctematics of substances,
resolution of acute oral toxicity is typically amitial step. It provides the
information on health hazards, a short-term expodyrthe oral route. Acute oral
toxicity is the adverse effect occurring within laog time of oral administration,
dose of a substance or various doses given withihr@. Acute toxicity study data
may serve as a basic source for classification lahdling. LDy, (median lethal
dose), oral, is a statistically derived dose ofssaiice can be anticipated to cause
death in fifty percent (50%) of animals when admstigied by oral route. L3 value
expressed the terms of substance per unit weighhefanimal (mg/kg). It is an
initial step in establishing a dosage regimen i slaronic and further studies may

provide primary information on the mode of toxi¢ian of a substance.

Animals

The experimental animals were processed in accoedaith the instruction
given by our institutional ethics committee for thmurpose of control and
supervision of experiments on animals (CPCSEA).ltHgdemale albino mice (20-
25 gm) were used for the study. Animals were kepgtandard polypropylene cage
and maintained under standard laboratory conditairntemperature (24 + 1°C), 12

hrs dark light cycle, standard diet and waaelr libitum The study protocol was
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approved by the institutional ethics committee (MMWRFCP/ IAEC/2013/013)
and all the procedure was performed in accordantie ttve recommendations for

the proper care and use of laboratory animals.

Procedure

Acute oral toxicity testing was carried out in actance with the OECD
guideline 423 Acute Toxic Class Methtd.The test was conducted in 4 groups
each containing 3 animals for ethyl acetate fractdBarleria noctiflorain each
step. Healthy adult female albino mice weighingZ®gm was procured and kept in
cages under ambient temperature (22 + 3°C) withhd2ight/dark cycle. The
animals were randomly selected, marked and kefitaim cages for 5 days prior to
dosing for acclimatization to laboratory conditiod$ie animals were fasted over-
night, but water provided ad libitum and receivesirggle dose of (5, 50, 300, 2000
mg/kg, b.w., p.o.) each group of ethyl acetatetivacof Barleria noctiflora After
the administration, food was withheld for a furth@&-4 hrs. Animals were observed
after the dosing individually once during the fi&2 min, periodically during the
first 24 hrs (with special attention during thesfid hrs) and the day after that for a
period of 14 days. Once daily side of the cage masiens included changes in the
mucous membrane (nasal), eyes, skin and respiratg, circulatory (blood
pressure and heart rate), central nervous systaity {gemors, drowsiness, and
convulsions) and autonomic (urinary incontinenceefedation salivation,

lacrimation, perspiration and piloerection) changes

6.5.2. Sub acute toxicity
In the evaluation of the toxic characteristics cfudbstance, determination of

oral toxicity using repeated doses carried outulyasute toxicity testing. The tested
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substance is administered orally and daily in gadel@oses to several groups. The
experimental animals were dosed with daily for aqaeof 28 days. Once a week
detailed clinical observation should be made inaaillmals. Clinical biochemistry
determination to investigate major toxic effectdigsues, specifically the effects on
kidney and liver, performed on blood samples. HuBtology carried out on
preserving organs and tissues. It provides infawnatn the effect of repeated oral
exposure and can indicate the need for further teng studies. It is an initial step
in establishing a dosage regimen in sub chroniccéindnic studies may provide the

initial information on mode of toxic action of tisebstance.

Animals

The experimental animals were processed in accoedaith the instruction
given by our institutional ethics committee for thmurpose of control and
supervision of experiments on animals (CPCSEA) ItHgaVister rats (150-200gm)
were used for the study. Animals were kept in stathdoolypropylene cage and
maintained under standard laboratory conditiontenfperature (24 + 1°C), 12 hrs
dark light cycle, standard diet and watad libitum The study protocol was
approved by the institutional ethics committee (MMWRFCP/ IAEC/2013/013)
and all the procedure was performed in accordantie ttve recommendations for

the proper care and use of laboratory animals.

Preparation of test drug

The ethyl acetate fraction &arleria noctiflora(4 gm) was suspended in 50
ml of saline of 1% of Tween 80. This suspension adsiinistered orally to the
animals with the help of an intragastric cathestrthe doses of 100, 250 and 500

mg/kg body weight, respectively.
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Procedure

Subacute toxicity study was conducted accordin@ECD test guideline
40712 wister albino rats weighing 160 + 10 gm were usitey were allowed to
acclimatize to the laboratory conditions for 7 daysl were maintained on standard
animal feeds and provided with watad libitum The animals were weighed and
divided into four groups of six animals each. Aftasting the rats overnight, the
first group served as a control group received sedof 1 ml of 1% Tween 80
solution orally, while the rest of the group wenwem ethyl acetate fraction of
Barleria noctifloraat doses of 100, 250 and 500 mg/kg, b.w., p.odit@ersed with
1% Tween 80 solutions once a day for 28 days. Tdwy lweight mortality and
clinical observation were recorded daily. At thedesf the experiment, they were
anaesthetized with ether and blood collected i@ r@rbital puncture in two tubes:
one with EDTA for immediate analysis of haematotagjparameters and another in
centrifuge tube was centrifuged within 5 min ofleotion at 4000rpm for 15 min to
separate the serum, which was analyzed for gluct®e] cholesterol, total
triglyceride, HDL-cholesterol, LDL-cholesterol, Am@mte Aminotransferase (AST),
Alanine Aminotransferase (ALT) using an auto anatygMaxlyzer Ultra). Blood
was collected in EDTA tubes for measurement of Bexbd Cell (RBC), White
Blood Cell (WBC), Haemoglobin concentration (HbacRed cell volume (PCV %)
using Haematology analyzer (Cosmic technology LEaally rats were sacrificed,;
the heart, liver and kidney were taken out and el Liver and kidney were fixed
in neutral buffer formalin for 72 hrs and stainedhwhemotoxylin and eosin stain

for histopathology examination. The slides wereneixed by qualified pathologist.
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6.5.3.1n vivo Antidiabetic studies

The Pancreas is an exocrine and endocrine tis$igepdncreas exocrine part
consists of grape like a bunch of secretory chb¢ form sacs known as acne, which
connect to ducts that ultimately empty into duodeniihe endocrine part consists
of island of endocrine tissue (islet of Langerhama)ich is dispersed throughout the
pancreas. The important hormones secreted byaslist are insulin and glucagon.
Herbs are known to play a vital role in the managetnof diabetes. Ayurveda, the
ancient system of Indian medicine, identified lidiseases and recommended a

number of herbal remedies.

Streptozotocin (STZ) is synthesized from Streptostgs achromogenes and
is used to induce both type 1 and type 2 diabetelitns (IDDM and NIDDM).
Streptozotocin actions dprcells are characteristic alterations in blood imsand
concentration of glucose. After the injection ofZSih 2 hrs the hyperglycemia is
observed with an associated drop in blood insdllbout 6 hrs later, hypoglycemia
occurs to increase the levels of insulin. Finaltydevelops hyperglycemia and
decreases the blood insulin levels. The changésowd glucose and concentration
of insulin reflect abnormalities ifi-cell function. STZ damage glucose oxidation
and decreases insulin biosynthesis and secretiombderved in STZ at first
abolished the response [bell to glucose, which is followed by its permantss
and cells damaged. STZ is taken up with pancr@ateells via glucose transporter
GLUT 2. A GLUT 2 reduced expression was found tevpnt the diabetogenic
action of STZ. The STZ action on intracellular lésis DNA changes in pancreatic
B-cells fragmentation. The reason for fecell death of STZ-induced is due to
DNA alkylation. The frequently used single admirasibn intravenous dose in adult

rats to induce type 1 is between 40 and 60 mg/kty beeight, but higher doses are
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also used. The intraperitoneal administration o 8T single dose below 40 mg/kg
body weight may be ineffective. Type 2 can easdyiiduced in rats by intravenous
or intraperitoneal treatment with 100 mg/kg b.wt the high fat diet induced rats

are requiring the low dose of STZ effective in typdiabetes.

Several plants have been reported for their hymaghyc property by
reducing the sugar and maintain the level. Thedaldlamide is approved for use as
an oral hypoglycemic drug in diabetes. The ethytate fraction ofBarleria
noctiflora tested for hypoglycemic activity using the devetgmt of HFD and low
dose of Streptozotocin (STZ) treated type 2 diabetis. Hence, the present study

was undertaken to evaluateirtisvivo antidiabetic activity.

Animals

The experimental animals were processed in accoedaith the instruction
given by our institutional ethics committee for thpeirpose of Control and
Supervision of Experiments on Animals (CPCSEA). téfisats (150-200gm) were
used for the study. Animals were kept in standadlygopylene cages and
maintained under standard laboratory conditiongeaiperature (24+£1°C), 12 hrs
dark light cycle, standard diet and watad libitum The study protocol was
approved by the institutional ethics committee (MMWRFCP/ IAEC/2013/013)
and all the procedure was performed in accordantie ttve recommendations for

the proper care and use of laboratory animals.

Preparation of test drug
The ethyl acetate fraction &arleria noctiflora (4 g) was suspended in 50

ml of saline of 1% of Tween 80. This suspension adsiinistered orally to the
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animals with the help of an intragastric cathe#trthe doses of 100, 200 and 400

mg/kg body weight, respectively.

Preparation of standard
Glibenclamide (0.1 gm) was suspended in 50 ml bheaf 1% of Tween
80. This suspension was administered orally to ahinals with the help of an

intragastric catheter, at the dose of 10 mg/kg heeight.

A. Oral Glucose Tolerance Test (OGTT)

Rats were divided into five groups of six animatclke The T group
received normal saline of 1% of Tween 80! Zyroup was administered
Glibenclamide (10 mg/kg, b.w., p.o.) and remaingngups received EAFBN at 100
mg/kg, 200 mg/kg and 400 mg/kg, b.w.,p.o. All greupceived a glucose solution
(2 g/kg) 30 min after the administration of thettdsug. The blood sample was
withdrawn from tip of tail and blood glucose levalere estimated at 30,60,90 and

120 min using one touch glucometer (SD check, hdia

B. Antidiabetic activity
i. Preparation of streptozotocin (STZ)

Streptozotocin (350 mg) was diluted in 50 ml of Gbl/L of cold citrate
buffer (pH 4.5). This solution was administeredaperitoneally to the animals, at

the dose of 40 mg/kg body weight.

ii. Preparation of high fat diet
High fat diet (HFD) was prepar€dand consisted of 73% of a normal diet,

25% of coconut oil and 2% of dietary cholesterlphcommercial grade.
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iii. Development of HFD and low dose of STZ treated type 2 diabetic rats
The animals were fed with high fat diet twice a daytwo weeks except

normal control followed by type 2 diabetes mellituas induced in overnight fasted
rats administering a single dose of freshly preppa@@ution of streptozotocin (40
mg/kg. b.w. i.p) in 0.1 Mol/L of cold citrate beif (pH 4.5). The STZ treated
animals were allowed to drink 5% glucose solutioreronight to drug induced

hypoglycemia. After 7 days of injection of STZ ratgh moderate diabetes having
persistent glycosuria and hyperglycemia (blood gbac>250 mg/dl) were used for

further experimentatioft:>

iv. Experimental design

The rats were divided into seven groups of six fat6f) each. Group 1 and
Group 2 served as normal control rats and dialweintrol rats were given 1 ml of
1% Tween 80. Group 3 served as high fat diet (HR@)nal control were given 1
ml of 1% Tween 80. Group 4 served as standard asdtrgated with 1% Tween 80
containing glibenclamide (10 mg/kg, b.w., p.o.).o@v 5, Group 6 and Group 7
were treated with doses of (100 mg/kg, 200 mg/kd 480 mg/kg, b.w., p.o.)
EAFBN in 1% of Tween 80. Except the normal conantl HFD control remaining
all the animals was induced with HFD and STZ. Ak tsuspension were prepared
with 0.9% of normal saline. The treatments weretiooed daily for 28 days. Blood
samples were collected from the tip of rat tail drldod glucose levels were
estimated at 0,7 14" 21 and 28' days of treatment using one touch glucometer
(SD check, India). Body weight was measured iytiand during the treatment
period. On the 29 day blood was collected by retro-orbital punctfrcen the inner
canthus of the eye under mild ether anesthesiaywspillary tubes in fresh vials

and the serum separated. Serum parameters likgcaigles, total cholesterol, low-
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density lipoproteins (LDL), high density lipopratei (HDL), alkaline phosphatase
(ALP), aspartate transaminase (AST), alanine tramsase (ALT), urea, creatinine,
glycated haemoglobin and insulin were determinedgustandard kits obtained
from Agappe diagnostics, Cochin, India and usirgemi auto analyzer (Maxlyzer
ultra). Immediately after the blood -collection, trenimals were sacrificed;
hemidiaphragm and liver tissues were dissectedfauestimation of glycogen,

pancreas for histopathological studies.

v. Estimation of glycogen and glucose uptake by Hemidiaphragm and liver
glycogenolysis

The liver tissue was separated into two portionse for the glycogen
estimation and another for liver glycogenolysiseTikier tissue was homogenized in
5 % wlv trichloroacetic acid and its glycogen contevere determinet!® The
hemidiaphragms and liver tissues were carefullysextand placed immediately in
ice cooled perfusion solution with the followingneposition: NaCl (0.687%), KCI
(0.04%), MgSQ (0.014%), CaGl (0.028%), NaHP® (0.014%) and NaHC®
(0.21%). Glucose was added to another batch opénfisate at a concentration of
400 mg%. This perfusate was used to study the giucptake/ transfer processes.
The hemidiaphragms were incubated at 37°C for L\sith appropriate aeration to
enable stirring and also to provide oxygen to tbsue. At the end of the incubation
period glucose concentration in the perfusate waayed. The hemidiaphragm were
removed, rinsed in water and dried in an oven a685%C for 4-5 hrs or till a
constant weight was obtained. The glucose uptakegithe incubation period was
calculated in terms of mg perl00 mg dry weighthef hemidiaphragm. Similarly,

liver slices were incubated in the glucose enricltfusate. The glucose
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concentration in the perfusate over the incubgbemod was determined in terms of

mg per gm of the dry weight of livét’

Evaluation of parameters
i. Estimation of changesin body weight of the animals

The body weight of all rats was measured on siartday (0 day) of the
experiment and 28day of the experiment. Both initial and final boatgights were

noted and reported.

ii. Triglycerides (TGL)
Triglycerides catalyze the following reactions:

Lipase

Triglycerides » Glycerol + Fatty Acid

v

Glycerol + ATP K Glycerol-3-Phosphate + ADP

GPO

Glycerol-3-Phosphate +,.0 Dihydroxy acetone phosphate ;OH

v

2H,0, + Aminoantipyrine + 4-Chlorophenol___"°® | Chinonimine + 40,

Where, GK represents Glycerokinase, GPO represagterol-3-Phosphate
Oxidase and POD represents Peroxidase. The abserbathe sample and standard
were measured against the blank at 546 nm. Tglgderide levels are expressed as

mg/dl.

Procedure

To 1 ml of the reaction solution from an Agappe ddastics kit for
triglycerides, 100 pl of the sample or standard agded, mixed well and incubated
at 37°C for 10 min. The absorbance of sample aatblard were measured against
reagent blank within 60 min at 546 nm. The coneditn of triglyceride was

calculated using the formula,
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Triglycerides [mg/dL] = (AsampiéA standard X Concentration of standard

iii. Total Cholesterol (TC)

Cholesterol and its esters are released from Ilgieprs by detergents.
Cholesterol esterase hydrolyzes the esters. Isthsequent enzymatic oxidation by
cholesterol oxidase, 4@ is liberated. This is converted into a colorednguieimine

in a reaction with 4-aminoantipyrine and phenolbated by peroxidase.

Cholesterol ester H,0 —5 = Cholesterol + Fatty Acid

Cholesterol - O, —CSMC o Cholesterol-3ne + H.0,
2 H,0, + Amino antipyrine + Phenol—"2% » Quinoneimine + 4 HO

Where, CHE is Cholesterol Esterase, CHO is Chalgs@xidase and POD
is Peroxidase. The absorbance of the sample amstahdard was measured against

the reagent blank at 546 nm. Cholesterol levexpessed as mg/dl.

Procedure

To 1 ml of the reaction solution from an Agappe ddastics kit for
cholesterol, 100 pl of the sample or standard vdaled mixed well and incubated
at 37 °C for 5 min. The absorbance of sample attlstd were measured at 546 nm

within 60 min. The concentration of cholesterol wakculated by using the formula,
Cholesterol [mg/dL] = (A sample/A standard) x Camication of standard

iv. Cholesterol content in lipoprotein fractions

Cholesterol in the lipoprotein fractions was alsstedmined by following
method as described earlier. HDL cholesterol waalyaed in the supernatant
obtained after precipitation of serum with phosphgstic acid/M§" LDL

cholesterol was calculated as follows:
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LDL - C = Total cholesterol - HDL — (Triglydeles/5)
The levels of HDL and LDL-cholesterol are expresasang/dl.

v. Alanine Transaminase (ALT)

ALT catalyzes the following reactions:

ALT

2-Oxoglutarate + L-Alanine Glutamate + pyruvate

LDH

Pyruvate + NADH + H Lactate + NAD

Where, LDH is Lactate Dehydrogenase. The rate oDNAconsumption
was measured spectrophotometrically at 340 nm suatiréctly proportional to the

ALT activity in the sample. ALT level was expresseU/L.

Procedure

Reagents 1 and 2 of Agappe diagnostics kit for Alelre mixed at the ratio
of 4:1 and the temperature was maintained at 3D8GO0 ul of the sample, 0.5 ml of
the reagent solution was added and mixed. Afterrl, the decrease in absorbance
was measured every min for 3 min at 340 nm.

Enzyme activity [UA (A A/ min) x 2143
Where,A A is the decrease in absorbance per min.

vi. Aspartate Transaminase (AST)
AST catalyzes the following reactions:

AST

2-Oxoglutarate + L-Alanine glutamate + oxaloacetate

MDH
oxaloactetate + NADH + H—= Malate + NAD
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Where, MDH is Malate Dehydrogenase. The rate of MAEbnsumption
was measured spectrophotometrically at 340 nm suatiréctly proportional to the

AST activity in the sample. AST level was expresasdJ/L.

Procedure

Reagents 1 and 2 of Agappe diagnostics kit for A®fe mixed at the ratio
of 4:1 and the temperature was maintained at 3080 pl of the sample, 0.5 ml
of the reagent solution was added and mixed. Aftemin, the decrease in

absorbance was measured every min for 3 min ah840
Enzyme activity [UA (A A/ min) x 2143
Where,A A is the decrease in absorbance per min.

vii. Alkaline Phosphatase (ALP)

ALP catalyzes by the following reaction:

ALP

4-Nitrophenyl phosphate +HD Phosphate + 4-Nitrophenolate

The rate of increase in 4-nitrophenolate was deteth spectrophoto-
metrically at 405 nm and is directly proportionalthe ALP activity in the sample.
Alkaline phosphatase level in serum, liver and kirtissue homogenates was

expressed as U/L.

Procedure

Reagents 1 and 2 of Agappe diagnostics kit for AldPe mixed at the ratio
of 4:1 and the temperature was always maintain& &C. To 20 ul of the sample,
1 ml of the reagent solution was added and mixdterAL min, the increase in
absorbance was measured every min for 3 min at /5 The activity was

calculated by using the formula,
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Enzyme activity [U/I] = A A/ min) x 2754

Where,A A is the increase in absorbance per min.

2754 is Assay factor

viii. Estimation of Glycated haemoglobin (HbA1c)

Haemoglobin is that portion of blood which carriee oxygen. One gram of
haemoglobin is capable of combining with 1.36 ml afygen under optimal
physiological condition. The normal value of haeb@ as reported in human
blood is 14.5g %. Glycated haemoglobin was estichéte the Bannon’s method

using an Agappe Diagnostics Kkit.

Reagents
1. Lysing reagent
2. lon exchange resin tube
3. Distilled water
Procedure

Step A: Haemolysate Preparation
250 ul of lysing reagent was taken in a test tadéhis 50 pl of well mixed
whole blood was added and mixed well. The mixtuas wcubated for five minutes

at room temperature to allow complete lysis of B.B.

Step B: Glyco Haemoglobin (GHb) Separation

0.1 ml of Haemolysate from step A was added irotoexchange resin tubes.
The resin tube was agitated by a vortex mixer fonib. The resin was allowed to
settle. Then the supernatant was separated. Tloebalpse’s of the supernatant was

measured at 420 nm in a colorimeter.
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Step C: Total Haemoglobin (THb) Estimation
Distilled water 5 ml was taken in a glass tube. fhis 0.02 ml of
haemoglysate from Step A was added, mixed welltheacdbsorbance was measured

at 420 nm in a colorimeter.
The GHb in % was calculated by the following foranul
Abs. of GHb

GHb % = X 4.61
Abs. of THb

Where, 4.61= Assay factor

From this GHb %, HbAlc and Mean blood glucose (MB@)s calculated
by the standard chart provided with kit. The valwesre expressed as % of

haemoglobin.

iX. Estimation of serum insulin level
Insulin was assayed in serum using an Agappe Ds&msoby Enzyme

Linked Immunosorbant Assay (ELISA) technique.

Reagents
1. Monoclonal anti-insulin antibody

2. Enzyme conjugate : Anti-insulin antibodies conjugated to horseradish

peroxidase
3. Standard : Human insulin
4. Solution A : Buffer solution containing hydrogen peroxide
5. Solution B: Tetramethylbenzidine
6. Concentrated wash buffer

7. Stop solution :2 N HCL
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Procedure

25 pl of the serum was dispensed in micro wells coatgtl anti-insulin
antibody. To this, 10l of the enzyme conjugate was dispensed into eagh w
mixed for 5 sec and incubated at'@5or 30 min. The wells were rinsed five times
with washing buffer. Then, 10@ of solution A and then 10l of solution B were
dispensed into each well. This was incubated fomi® at room temperature. The

reaction was stopped by adding|#®f 2 N HCI to each well and read at 450 nm.

The values are expressed as pU/ml serum.
X. Assay of Creatinine

Creatinine forms a yellow-orange compound in afi@lsolution with picric
acid. At the low picric acid concentration usedtlins method, a precipitation of
protein does not take place. The concentratiomefdyestuff formed over a certain
reaction time is a measure of the creatinine canagon. As a result of the rapid
reaction between creatinine and picric acid, lagondary reaction does not cause

interference. This method, thus distinguishesfitsgits high specificity.

Procedure

Buffer solution and the picric acid solution fromAgappe diagnostics kitt
forcreatinge were mixed in the ratio of 1:1 anduimated for about 10 min before
use. To 1 ml of this reagent solution, 0.20 ml afmple/standard was added, and
mixed well. The absorbance was measured exacty &finin and 5 min at 492 nm.

The concentration of creatinine was calculated $igguthe following formula

A—-na,

Creatinine concentration (mg/dl) =
ASt; — AShL
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A; and A = absorbance of sample after 1 and 5 min
ASt; and AS$ = Absorbance of standard after 1 and 5 min

xi. Assay of Urea

The ammonia formed from urease action reacted p¥ihnol in the presence
of hypochlorite to form indophenols, which with alk gave a blue coloured
compound. The nitro prusside acted as a catalystcireasing the rate of reaction.
The intensity of the colour obtained was directigpgortional to the amount of urea

present in the sample.

Procedure

Each 20 pl of serum and working standard with 20@fuurease buffer
solution at 37°C for 15 min, 5 ml of the phenolroftrusside solution was added to
it, followed by 5 ml of the hypochlorite reagent.was placed in a water bath at
37°C for 15 min and the absorbance was measuredsageagent blank at 630 nm.
For reagent blank, 20 pl of distilled water was edldo 200 pl of urease buffer.

Urea content in the sample was calculated as
Urea concentration (mg/dl) = Abs of sample / Abstahdard X 100

B. Histopathological studies of Pancreatic tissues

Pancreatic tissues isolated from rats were usetistopathological studies.
The tissue in each group was cut into small postioreasuring 1 cm, fixed with
10% formaldehyde solution, dehydrated in graduallyreasing concentrations of
ethanol (50-100 %), cleared in xylene and embedd@draffin. Sections of im
thickness were prepared. Haemotoxylin and eosire wsed for staining and later
the microscopic slides of pancreatic tissue weretqraphed under 100X

magnifications.
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6.5.4. Wound Healing Activity

Wounds are physical injuries that result in an apgror breaking of the
skin. Healing is a dynamic process that may takaceplin two ways viz.,
‘regeneration’, the replacement of lost tissue byilar tissue, and ‘repair’, by
contrast is the replacement of lost tissue byva steucture known as ‘granulation
tissue’, that mature to form the scar tissue. Wauealing by either of the two ways
is to restore the lost continuity. It is, thus ddesed incomplete until there is firm
knitting or disrupted surfaces by collagen, obétem of dead space, surface

covering and restoration of normal function.

Wound healing is a complex process that resultshen contraction and
closure of the wound and restoration of a functitxaarier. Cutaneous wound repair
is accompanied by an ordered and definable sequaEhio®logical events starting
with wound closure and progressing to the repair r@modeling of damaged tissue.
Repair of injured tissues includes inflammationoliperation, and migration of
different cell types. Inflammation, which constéata part of the acute response,
results in a coordinated influx of neutrophils &e twound sité!® In spite of
tremendous advances in the pharmaceutical drugsinduhe availability of drugs

capable of stimulating the process of wound reigastill limited **°

There is general consent that reactive oxygen epdBOS) are injurious to
the wound healing process due to their harmfulcegfen cell and tissues. Topical
applications of compounds with free radical scauampgproperties in patients have
been shown to improve wound healing and to protsstues from oxidative

damagé?’ Based orin vitro antioxidant activity and its ethnomedical inforinat it
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was of interest to study the wound healing actiatythe ethyl acetate fraction of

Barleria noctiflora

Streptozotocin (STZ) treated type 2 diabetic rats

The animals were fed with high fat diet twice a daytwo weeks except
normal control followed by type 2 diabetes mellituas induced in overnight fasted
rats administering a single dose of freshly pregpa@@ution of streptozotocin (40
mg/kg. b.w. i.p) in 0.1 Mol/L of cold citrate beif (pH 4.5). The STZ treated
animals were allowed to drink 5% glucose solutioreronight to drug induced
hypoglycemia. After 7 days of injection of STZ ratgh moderate diabetes having
persistent glycosuria and hyperglycemia (blood gbac>250 mg/dl) were used for

further experimentation.

Procedure
For the assessment of the wound healing activityisexh and incision

wound models were used. Animals were divided inte §roups of 6 animals used
for each of the excision and the incision wound et®dThe normal controls (Group
1) were applied with simple ointment B.P. Diabetntrols (Group 2) were applied
with simple ointment B.P. Diabetic positive consro{Group 3) were applied with
Nitrofurazone 0.2% w/w, (Group 4 & Group 5) werepbgd with ethyl acetate
fraction of Barleria noctiflora (EAFBN) 5% w/w and 10%w/w with simple
ointment B.P. Except the normal control remainifighee animals was induced by

STZ.

A. Excision wound model
Rats were inflicted with excision wounds, accorditty the method of

Morton and Meloné®* Under light ether anesthesia, the hair was shéweed the
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dorsal thoracic central region. One excision wowad inflicted by cutting away a
200 mnf full thickness of skin from a predetermined afBae animals were closely
observed without any infection. Excision wound waduced in diabetic as well as
normal rats. Each animal was maintained in a sépajauge till the end of the
study. The treatment was done topically in alldhses. Animals are kept in separate
cages. The day on which wound was made to consadeday ‘0. Wound
contraction rate was monitored by planimetric measient of the wound area on
4" g" 17" and 18' days. This was achieved by tracing the wound gragh paper.
Reduction in the wound area expressed as percerafgihe original size.
Epithelialization period was noted as the numbedayfs after wounding required

for the eschar to fall off leaving no raw wound ineh
% of contraction = Initial wound size - specificydaound size / Initial wound size X 100

B. Incision model
The rats were anesthetized with anesthetic ether taro longitudinal

parvertebral incision of 6 cm length were made uflothe skin and cutaneous
muscle at a distance of about 1.5 cm from the medéin each side of the depilated
back. After the incision the parted skin was sudukem apart using a surgical thread
and curved needf$? The wound was left undressed. The drugs were abpic
applied to the wound once a day, till complete ingallThe sutures were removed on
the eighth post wound day. The skin breaking sttenfthe 10 day old wounds was

measured??

6.6. STATISTICAL ANALYSIS
All the values were expressed as mean + Standaod & Mean (SEM) and

were analyzed for significance by ANOVA and growese compared with Dunnett
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test, using In Stat v.2.02 software (GraphPad So#wnc.). Differences between

groups (p Value) were considered significant at.Bs(evel.

6.7. ISOLATION AND CHARACTERIZATION OF PHYTOCONSTIT UENTS
Isolation is a part of natural product chemisthypugh which, it is possible
to separate components and the biologically actime can be incorporated as
ingredients in the modern system of medicine. Tloduran chromatography
technique is widely used for the separation, ismhaand purification of the natural
products. The principle involved in this is the @agigion/partition towards the
adsorbent/support packed into the column. By chranghe polarity of the mobile
phase, the separation can be achieved by colunumeltography. Characterization
of the isolated compounds can be carried out greiit analytical techniques like,
Ultra Violet (UV), Infrared (IR), Nuclear MagnetiResonance (NMR) and Mass
Spectroscopy (MS). The ethyl acetate fraction wadjested to column

chromatography separation to isolate their phytettuents.

6.7.1. Separation of the Ethyl acetate fraction dBarleria noctiflora

The ethyl acetate fraction d@arleria noctiflora (5 gm) was subjected to
chromatography over silica gel 60-120 mesh (250 gihcplumn length 100 cm and
a diameter of 3 cm. Elution was carried out witlhveots and solvent mixtures of
increasing polarities. The fractions were collected 100 ml portions and
concentrated to 10 ml monitored on TLC (silica Gelhs adsorbent, with suitable
solvent system). The fractions that showed simgpots were mixed. The

chromatographic details are given in Table-3.
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Table 3: Column chromatography of Ethyl acetate fration of Barleria

noctiflora

Fraction No. Eluent Residue on evaporation
1-4 Petroleum ether No residue

5-7 Petroleum ether — chloroform (50:50)  No residue

8-10 chloroform No residue

11-13 chloroform — ethyl acetate (90:10) No residue

14-16 chloroform — ethyl acetate (80:20) Pale &eith residue
17-19 chloroform — ethyl acetate (70:30) Pale wiesadue

20-22 chloroform — ethyl acetate (60:40) Yellowmiskidue

23-25 chloroform — ethyl acetate (50:50) Yellowmiskidue

26-28 chloroform — ethyl acetate (40:60) Yellowiskidue

29-32 chloroform — ethyl acetate (20:80) Yellowisbwn residue
33-35 chloroform — ethyl acetate (10:90) Yellowvghite residue
36-38 ethyl acetate Yellowish white residug
39-42 ethyl acetate — methanol(90:10) Brown residue
43-45 ethyl acetate — methanol (80:20) Brown residu

46-48 ethyl acetate — methanol (50:50) Brown residu

The column chromatography fractions 17-19 yieldgdla white amorphous
solid and the TLC profile showed single spot. lisvegesignated as compound-I. All
the remaining fractions were of low yields and éxled several spots on TLC.
Hence, these were not processed further, compowasIsubjected to purification
and pure compounds obtained were subjected to Tkysical, chemical and

spectroscopic studies for their characterization.

Compound-|
The pale white amorphous solid was recrystalisecchioroform. Upon
recrystalization, white solid were separated oute Tvhite solid showed a single

spot on TLC. The compound was designated as Clt #i® mg, 0.0025%).
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7. RESULTS AND ANALYSIS

7.1. PHARMACOGNOSTICAL EVALUATION
7.1.1. Microscopical studies
A. T.Sof the leaf

The T.S. Of leaf through the midrib shows the pmess of unicellular hair
are present in the epidermis. The upper epidermisli@aver epidermis were along
the midrib is narrow comprising of small, slightippellate thick walled cells with
thick cuticle cells. The ground tissue of the nmbds homogenous and Parenchyma
cells. The xylem part of the strand has severaj lparallel compact lines of xylem
elements. The elements are narrow, elliptical dnd walled. Phloem occurs in
broad and the continuous arc along the abaxial gidbe xylem. The midrib was

shown the trichome, and palisade tissue (Figurg- 2A

The lamina part shows the palisade spongy parenztigsues. The palisade
cells are wide, cylindrical and compact. The epwsris thin and has narrow
rectangular thick cuticularised cells. The upperdepnis shows glandular hair,
cuticle and trichome. It has a spongy parenchynsagnound tissue of vascular
strand with dark bundle sheath. The center of lanpart shows xylem vessels and
vascular bundle (Figure-2B). A sector enlarged isecshows the presence of

phloem, xylem, and parenchyma glandular cells (f&iC).
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2C: T.S. of Enlarge section

Figure 2: T.S. ofBarleria noctiflora L. leaf

[Abbreviations: PT: Palisade tissue, Ph: Phloem, PC: Parenchyrs KelXylem,
MR: Midrib, LE: Lower epidermis, UE: Upper epidesniTr: Trichome, MH:
Multicellular hair, PP: Palisade parenchyma, SRirfgy parenchyma, VB: Vascular
bundle, GH: Glandular hair, Cu: Cutidle.

B. T.S. of Stem

The T.S. of stem shows the vascular cylinder ctsmsisf a thin,
discontinuous layer of crushed phloem and a widerezof meta xylem elements.
Phloem has dilated rays and parallel lines of efgmePith is wide and

parenchymatous cells are circular to angular, catguad no intercellular spaces the
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presence of protoxylem and vessels (Figure-3A)e&@ enlarged stem section was
clearly shown the presence of trachied, vessetgpyylem, xylem and depositions

cells (Figure-3B).

3A: T.S. of stem 3B: T.S. of Enlarge section

Figure 3: T.S. ofBarleria noctifloraL. Stem

[Abbreviations: CB: Crushed phloem, T: Trachieds, Me: Metaxylem, Pr
protoxylem, V: Vessels, CD: Cell depositigns.

7.1.2. Powder microscopy

The powder is pale green in color with a pungerduodand slightly sweet
and sour taste. The microscopic study of powdezalad the presence of a bunch of
vessels, bundle of fiber, transgenital parenchymiés.cThe lengths of fiber are
nearly 2 mm. The unicellular covering trichome whiwere slightly curved and
diacytic stomata. The seen in piece of epidermakug with trichome,

parenchymatous tissue, trachied stone cells argklgeslements (Figure-4).
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Figure 4. Powder microscopy oBarleria noctiflora L.

A: Bunch of vessels, B: Bundle of fiber, C: Transit@ parenchyma cells, D: length
of fiber, E: Epidermal tissue with trichome, F: &achymatous tissue, G: Stomata,
H: Trachied stone cells.
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7.1.3. Quantitative Microscopy
The observed values for stomatal number, stomathx, vein islets, vein

termination number and palisade ratio (Table-4).

Table 4: Quantitative Microscopic data

Value in 1 sq.mm
S. No. Parameters ]
(average of 10 fields)
1 Stomatal number 21.9
2 Stomatal index 9.9
3 Vein-islet number 4.3
4 Vein termination number 4.2
5 Palisade ratio 8.1

7.1.4. Physicochemical Parameters

The physicochemical evaluation of Total ash, watetuble ash, acid
insoluble ash, water soluble extractive value, ladtsoluble extractive value and
loss on drying were calculated and recorded. Tted &sh value, water soluble ash
and acid insoluble ash were 13.5, 9 and 2% w/wedsgely (Table-5). Extractive
values of alcohol soluble and water soluble exivactalue were 7.36 and 8.24%
w/w. The moisture content of the drug is not toghhas the general requirement for
moisture content in crude is not more than 14% wWhwe moisture content (loss on

drying) was 2.67% w/w (Table-6).
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A. Ash values

Table 5: Data for ash values for powdered oBarleria noctiflora

Ashes Ash values (Y%ow/w)
Total ash 135
Water soluble ash 9
Acid insoluble ash 2

B. Extractive values and Loss on drying

Table 6: Data for extractive values and loss on ging for powdered of

Barleria noctiflora

Analytical parameters Percentage (Yow/w)
Alcohol soluble extractive 7.36
Water soluble extractive 8.24
Loss on drying 2.67

7.1.5. Fluorescence analysis
Powdereddrug under an ultra violet and ordinary light wheeated with
different reagents emitted various color radiathich help in identifying the drug

in powder form (Table-7).
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Table 7: Florescence analysis @arleria noctiflora powder

Reagents Daylight Short UV Long UV (365nm)
_ Yellowish
Powdered drug Yellowish green Pale green
green
Powder + 1 N NaOH Pale yellow Pale green Dark green
Powder + 1 N HCI Pale yellow Pale green Pale green
Brownish _
Powder +50% H2S04 Dark brown Brownish green
green
Pale greenish _
Powder + HO Pale green Greenish yellow
yellow
Powder + Ammonia Pale brown Pale brown Pale hrow
Powder +50%HNO3 Dark yellow Pale yellow Dark grebnyellow
o . Greenish
Powder + picric acid Pale yellow Dark green
yellow
Brownish Brownish
Powder + Fegl Dark green
Green green
Powder + Methanol Pale green Pale green Light green

7.1.6. Preparation of extracts and phytochemical atlies

The nature of the extracts and their yields areemgivn Table-8 The

percentage yield of crude ethanolic extract ancewextract ofBarleria noctiflora

was found to be 11.06% w/w & 11.4% wi/w, respectivel
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Table-8: The percentage Yields oBarleria noctiflora of different extraction.

Quantity used for extraction | Nature of
Extraction Yield %
Powder (g) | Solvent (ml) | the extract
Greenish
Petroleum ethér 500 2500 o 1.56
semi solid
Greenish
Chloroforn® 500 2500 o 2.354
semi solid
Brownish
Ethanof 500 2500 green 6.7
semi solid
Greenish
Ethanof 500 2500 Brown 11.06
semi solid
Greenish
Watef 50 250 _ 11.4
brown solid

S — Successive, C —Crude

7.1.7. Preliminary phytochemical analysis

Preliminary phytochemical analysis revealed thesgmee of flavonoides,
alkaloids, saponins, glycosides, tannins, phemutsein and carbohydrates in water
and ethanol extract. The steroids are present loraform and petroleum ether
extract (Table-9). The crude drug of powder waspitesence of vitamin C, vitamin

D and inorganic elements like sodium, iodine, plhasg, and chloride.
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Table 9: Preliminary phytochemical screenin@f Barleria noctiflora.

Chemical Water | Alcohol | Chloroform Petroleum
constituents | extract | extract extract ether extract

Flavonides + + - -
Alkaloids + + - -

Phenols + + - -
Saponins + + - -
Steroids - - + +
Glycosides + + - -
Tannins + + - -
Protein + + - -
Carbohydrate + + - -

+ Denotes the presence of the respeclass of compounds.

" Denotes the absence of the respective class ghamamals.

7.1.8. Estimation of Total Phenol Content

The total phenolic content dBarleria noctiflora of crude ethanolic and
aqueous extract was obtained using the regressilioration curve Y=0.0058X-
0.0425, B=0.998 and is expressed as tannic acid equivaldtis. total phenol
content of the Ethanolic extract &arleria noctiflora (EEBN) was found to be
282 pg/ml and aqueous extract Bérleria noctiflora (AEBN) was found to be
305 pg/ml respectively (Figure-5). Total phenolantent was high in the ethanolic
extract compared to the aqueous extract. It shbeethanolic extract darleria

noctiflora posse’s high antioxidant ability.
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Figure 5: Total Phenolic content

7.1.9. Estimation of Total Flavonoid Content

The total flavonoides content was obtained usirggrdgression calibration
curve Y=0.0012X-0.042, &0.997 with Rutin equivalent. The Total flavonoid
content of the ethanolic extract was found to b@ 28/ml and aqueous extract was
found to be 311 pg/ml respectively (Figure-6). Tdi@vonoid content was high in

the ethanolic extract compared to the aqueousaxtra

0.8

0.7- Y=0.0012X-0.042

R?=0.997

@ Rutin
— Linear (Rutin)

Absorbance at 415nm

0.0

0 100 200 300 400 500 600
Concentration (pg/ml)

Figure 6: Total Flavonoid Content

94



Chapter 7 Results and Analysis

7.2.IN VITRO ANTIOXIDANT STUDIES OF EXTRACTS

Thein vitro antioxidant activity were used different extrantiof Petroleum
ether extract ofBarleria noctiflora (PEBN), Chloroform extract ofBarleria
noctiflora (CEBN), Ethanolic extract ofBarleria noctiflora (EEBN), Crude
ethanolic extract oBarleria noctiflora (CEEBN) and Aqueous extract Bfarleria

noctiflora (AEBN).

A. Diphenyl Picryl Hydrazyl (DPPH) Radical Scavenging Activity

The antioxidant activity of DPPH method, the etHanextract ofBarleria
noctiflora showed good antioxidant activity. Thes¢Gralues were found in PEBN
367.16+1.93, CEBN 304.2+3.75, EEBN 214.5+1.15, CHER)2.36+£2.67, AEBN
256.73£1.82 and standard ascorbic acid is 200.Z8+&spectively (Table-10 and
Figure-7). The DPPH is a stable free radical, whiek been widely accepted as a
tool for estimating free radical scavenging adigtof antioxidants. DPPH is a
stable free radical and accepts an electron ordygir radical to become a stable
diamagnetic molecule. The reduction capability ¢tHM radical is determined by
the decrease in absorbance at 517 nm induced byxiaaints. The experimental
data of the extracts revealed that the extractslikety to have the effects of
scavenging free radicals. Among all the extraces dlude ethanol extract showed
more potent DPPH radical scavenging activity like standard used. From the
result we observe that a dose dependent relatjpmnshihe DPPH radical scavenging

activity.
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Table 101n vitro antioxidant activity of Barleria noctiflora

Results and Analysis

ICs0 values = SE (ng/ml) by methods*

Extract
DPPH ABTS H.0, Lipid peroxidation p-NDA A[I)I?\?grg)e
Pet Ether 367.16+1.93 271.4+0.51 268.03+0.0p 336.16+1.34 433%B.43 349.03+0.68
Chloroform 304.2+3.75 254.03+0.33 256.9+0.9G 204.63+0.08 B (H6 264.73+0.23
Successive Ethano| 214.5+1.15 166.73+2.05 196.9+0.10 179.23+0.12 B4 26 166.36+0.12
Crude Ethanol 202.36%x2.67| 128.33+0.44 174.76x1.08 152.23+0.74 .76 .44 151.11+0.05
Crude Aqueous 256.73£1.82| 210.86+0.27 236.26+0.20 195.06+0.14 2630 181.03+0.51
Standard 200.46x2.79 106.6+0.17 151.83+0.1P 132.03+0.06 1368).27 139.76+0.66

*Average of three determinations; Data arexpressed as mean = SEM
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Figure 7: DPPH radical scavenging activity

B. ABTS Radical Scavenging Method

In the ABTS method, the extracts showed the potadical scavenging
activity in a concentration dependent manner intladl extracts. The Kg values
were found in PEBN 271.4+0.51, CEBN 254.03+0.33BEEL66.73+£2.05, CEEBN
128.33+0.44, AEBN 210.86+0.27 and standard ascodm is 106.6+0.17,
respectively (Table-10 and Figure-8). ABTS rabls@avenging activity is relative,
which involves a more drastic, radical, chemicgdhpduced and is often used for
screening complex antioxidant mixtures such as tpkrracts, beverages and
biological fluids. The ability in both the orgaraed agueous media and the stability
in a wide pH range raised the interest in the UsARIS for the estimation of
antioxidant activity. Hence, the extracts radiaa@\enging activity showed a direct

role of its phenolic compounds in free radical stayng.
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Figure 8: ABTS radical scavenging activity

C. Scavenging of Hydrogen Peroxide

Superoxide radical is known to be a very harmfuecsgs to cellular
components as a precursor of more reactive spetiss.superoxide radical is
known to be produceth vivo and can result in the formation of hydrogen perexid
via dismutation reaction. Moreover, the conversansuperoxide and hydrogen
peroxide into more reactive species. Hydrogen pdeokself is not very reactive,
but sometimes is toxic to cell because it may gige to hydroxyl radical in the
cells. Therefore, removing of hydrogen peroxideveésy important for antioxidant
defense in the cell system. The ascorbic acid asedstandard with and4g&value of
151.83+0.12 and the extractss¢values were found in PEBN 268.03+0.05, CEBN

256.9+0.90, EEBN 196.9+0.1, CEEBN 174.76+1.08 anBBN 236.26+0.20,

respectively (Table-10 and Figure-9).
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Figure 9: Scavenging of hydrogen peroxide

D. Lipid Peroxidation I nhibitory Activity

In the lipid peroxidation method, the extracts afceessive and crude
ethanolic extracts exhibit potent activity compayeother extracts. The kgvalues
were found in PEBN 336.16%x1.34, CEBN 204.63+0.0&BN 179.23+0.12,
CEEBN 152.23+0.74, AEBN 195.06+0.14 and standarctordséc acid is

132.03+0.06, respectively (Table-10 and Figure- 10)
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Figure 10: Lipid Peroxidation Inhibitory Activity

E. Scavenging of Hydroxyl Radical by p-NDA Method

In the p-NDA method, among the oxygen radicals hydroxyl radical is the
most reactive and induces severe damage to adj@temolecules. In p-NDA
method, the hydroxyl radical is generated throughtén reaction. In this reaction,
iron-EDTA complex reacts with hydrogen peroxidehe presence of ascorbic acid
to generate hydroxyl radical which can bleach p-NBgecifically. The extracts
show potent scavenging activity by inhibition oeathing of p-NDA. The EEBN
and CEEBN extracts showed similarsdCvalue 147.4+0.25 and 146.76+0.44
compared to standard ascorbic acigygl@lue of 136.73+0.27. The extracts showed
PEBN 330.43+3.43, CEBN 186.06+£0.66 and AEBN 176.280 respectively
(Table-10 and Figure-11). The scavenging activigynbe due to the presence of

various phytochemical including polyphenols anddiaoids in the extracts.
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Figure 11: Hydroxyl radical scavenging activityp-NDA method

F. Scavenging of Superoxide Radical by Alkaline DMSO Method

The alkaline DMSO method, the extracts was modigraténibited the
superoxide radical generation. Thesd@alues were found in PEBN 349.03+0.68,
CEBN 264.73+0.23, EEBN 166.36+0.12, CEEBN 151.10%0. AEBN
181.03+0.51and standard ascorbic acid is 139.76+0espectively (Table-10 and
Figure-12). Therefore, the phenolic compounds dfagxs may be involved in
scavenging hydrogen peroxide. The extracts aredfdarbe an efficient scavenger
of superoxide radical generated in the alkaline @M$§/stem. The result clearly

indicates that the plant extracts have a noticeafftct as scavenging superoxide

radical.
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Figure 12: Superoxide radical scavenging activity yp alkaline DMSO method

7.3.IN VITRO ANTI DIABETIC ACTIVITY

7.3.1. In vitro inhibition of a-amylase

The Ethyl acetate fraction d@arleria noctiflora (EAFBN) and n-butanol
fraction of Barleria noctiflora (NBFBN), elicited a dose dependent inhibitionaef
amylase enzyme activity. Theamylase inhibitory effect of the EAFBN was found
to be ranging from 14.62 % to 84.63% when studiec¢ancentrations 5-1000
ug/ml. At the same concentration range the inhilitifect of NBFBN was found
to be ranging from 12.58% to 82.25%, whereas tfexebf standard drug acarbose
ranged from 19.60% to 88.89%. Thesd@f EAFBN was found to be 114.7+ 0.15
ug/ml, whereas NBFBN showed at 147.8x04@ml. The 1G, of acarbose was

found to be 88.92+0.2f)/ml (Table-11 and Figure-13).
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Figure 13:In vitro a-amylase inhibitory activity of Barleria noctiflora fraction
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Table 11:1n vitro a-amylase inhibitory activity of Barleria noctiflora fractions

Concentration (ug/ml)

Test % inhibition IC 50
substance (ug/ml)
5 10 25 50 100 250 500 1000
Acarbose

19.60+0.02| 27.71+0.02| 39.88+0.03 45+0.01 57.25+0.03 71.79+0.82.52+0.02 88.89+0.03| 88.92+0.2%

%)

(Standard)

EAFBN 14.62+0.01] 20.14+0.02) 31.04+0.02 39.65+0.02 47.95+0/05 64.430 76.79+0.02 84.63+0.01) 114.7+0.1%

\>J

NBFBN 12.5+0.03| 17.83+0.02 26.95+0.02 33.37+0)/03 .9330.01| 60.76+0.03 75.88+0.0182.25+0.05| 147.8+0.40

Values are expressed as mean+ SEM of triplicatesamement.
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7.3.2. In vitro inhibition of a-glycosidase

The fractions of EAFBN and NBFBN, elicited a dogpendent inhibition of
a-glycosidase enzyme activity. Theglycosidase inhibitory effect of the EAFBN
was found to be ranging from 12.47 % to 83.83% wsétedied at concentrations 5—
1000 ug/ml. At the same concentration range the inhiliteifect of NBFBN was
found to be ranging from 11.55% to 81.41%, whetbaseffect of standard drug
acarbose ranged from 18.44% to 88.20%. Thg & EAFBN was found to be
104.93+ 0.28ug/ml, whereas NBFBN showed at 138.96+0g/ml. The IGo of

acarbose was found to be 97.96+0ugiml| (Table-12 and Figure-14).

1001
90+
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50- —+ NBFBN

40+
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Figure 14:1n vitro a-glycosidase inhibitory activity of Barleria noctiflora

fractions.
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Table 12:1n vitro a-glycosidase inhibitory activity of Barleria noctiflora fractions

Concentration (pug/ml) % inhibition ICs0

Test (ng/ml)

substance
5 10 25 50 100 250 500 1000

Acarbose + +0 11 + +0| R 85+ + 24 20+ +
(Standard) 18.44+0.07| 22.46+0.13 39.90+0.03 41.56+0.@3.85+0.04 70.68+0.05/ 80.32+0.07| 88.20+0.03| 97.96+0.51
EAFBN 12.47+0.02| 19.90+0.03 30.83+0.01 38.81+0.@8.03+0.02] 65+0.01 | 76.87+0.0483.83+0.04| 104.93+0.28
NBFBN 11.55+0.03| 18.08+0.04 25.82+0.06 33.69+(0.@3.63+0.02 60.97+0.02 75.08+0.01 81.41+0.03 138.96+0.17

Values are expressed as mean+ SEM of triplicatesamement.
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7.4. PHARMACOLOGICAL SCREENING OF BARLERIA NOCTIFLORA
7.4.1. Acute Toxicity Studies

In the acute toxicity study, there was no lethatys observed in any groups
of animals after the treatment of ethyl acetatectiva of Barleria noctiflora
(EAFBN). During the course of study, no differenite the body weight, the
behavior, sensory nervous system responses andnasinchanges were detected.
The EAFBN was more than 2000 mg/kg and cannot begoazed under the GHS

(Globally Harmonized System) category.

7.4.2. Sub acute toxicity

In the subacute toxicity study, there were no s$igamt differences in the
body for all the rats (Table-13 and Figure-15). i€dy signs such as salivation,
lacrimation and piloerection were not observed. €ffects of the fraction on the
organs are summarized (Table-14 and Figure-16).nfémoscopic examinations of
the organs of the animals treated with various sle$e¢he fraction did not show any
changes in color compared with the control. Al$®ré were significant reduction
changes in the organ weight of the treated animalsgh dose compared with the

control.
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Table 13: The effects of the EAFBN on body weighthanges in sub acute

toxicity studies.

Treatment Average bodyweight in gm = SEM
groups Day 1 Day 7 Day 14 Day 21 Day 28

Control | 169.50+3.35 174%3.42 | 176.66+3.56178.67+3.16 180.1623.11
EAFBN

164.6742.00 16742.98 | 169.33+3.04172.33+2.98 174.67+3.07
(100mg/kg)
EAFBN 164+1.88 | 165.5:2.07 167+2.11  168+2.11  169.1642.
(250mg/kg)
EAFBN

166.83+1.40 167.67+1.38 168.33+1.43 169.17+1.47] 170+1.36
(500mg/kg)

Values are given in average body weight (g) £SEMdmups of six animals (n=6)

each. The level of significance was taken at pG% @re compared to control on the

corresponding day (One way ANOVA followed by Durtrtett).
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Figure 15: The effects of the EAFBN

studies.
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on body weighin sub acute toxicity
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Table 14: The effects of EAFBN organ weight changeis sub acute toxicity

studies

Treatment groups

Average organ weight in gm £ SEM

Kidney Heart Liver
Control 0.94+0.017 0.47+0.007 4.93+0.023
EAFBN (100mg/kg) 0.97+0.007 0.48+0.007 5.12+0.026*
EAFBN (250mg/kg) 0.92+0.012 0.47+0.009 5.10+0.018*
EAFBN (500mg/kg) 0.87+0.010* 0.46+0.009 4.77+0.024

Values are given in average organ weight (g) = SBMgroups of six animals (n=6)

each. **p < 0.01, * p < 0.05 denotes when compdcedontrol (One way ANOVA

followed by Dunnett test).
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Figure 16: The effects of EAFBN organ weight in sulacute toxicity studies.

Effect of EAFBN on sub acute toxicity on biochemical parameter

The effect of biochemical parameters are summariped able-15 and

Figure-17. The glucose level was exhibited sigaific(p<0.01) decrease in ethyl

acetate fraction oBarleria noctiflora (EAFBN), when compared to control group.

The treatment with the fraction at the doses of0(ibfg/kg, 250 mg/kg & 500
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mg/kg) was found to be 83.83+0.94, 65.66+1.68 &5B881.68 mg/dl, showed a

significant decrease in glucose level compareatdrol (102.33+1.49 mg/dl).

In the normal control, the total cholesterol lewgls found to be 87.5+2.20
mg/dl. EAFBN at a dose of 100mg/kg, 250mg/kg & 5@0kg treatment showed
94+1.46, 86.83+x1.07 and 73.33+x1.22 mg/dl respelgtivdhe values are not
significant at the dose of 100 and 250 mg/kg. Havethe dose of 500 mg/kg
showed significantly (p<0.01) reduce cholesterekelewhen compared to normal

control.

The triglyceride level of EAFBN significantly (p<@l) increase at 100
mg/kg and 250mg/kg body weight doses (73.5+1.33 8Adb6+1.05 mg/dl,
respectively) and significantly (p<0.01) decreasé&@0 mg/kg body weight dose

78.66x2.06 mg/dl, when compared to a normal comgrolip (62.16+2.08 mg/dl).

The lipid profile of HDL - Cholesterol level of EAN significant (p<0.01)
increase the treatment at 100,250 and 500 mg/kg leeight doses showed
144.16+1.22, 159.01+2.51 and 182.16+3.32 mg/dl,nvtmmpared to control group
(60.66x1.05 mg/dl). The LDL — Cholesterol levelloAFBN was found 96.33£1.40,
93+1.15and 83.66+2.06 mg/d| at the doses of 1005280mg/kg showed significant
(p<0.01), respectively. Hence, in the doses weoeeased simultaneously LDL-

Cholesterol level was decreased.

The heart and liver release AST and ALT, and arvagdien in serum
concentration are an indicator of liver and hearndge. The EAFBN showed the
AST level was 62.50+1.89, 59.16+1.07 and 59+0.96_l&t the doses of 100,250
and 500 mg/kg. However, there was no significactaase in AST level, when

compared to normal control. The ALT level wasgngicant decrease (p < 0.01) at

110



Chapter 7 Results and Analysis

100, 250 and 500 mg/kg bodyweight doses (41.5£1383,6+1.13 and 37.16+0.79

IU/L, respectively), when compared to control group
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Figure 17: The effects of EAFBN biochemical profileof sub acute toxicity

studies

Table 15: The effects of EAFBN biochemical profil®f sub acute toxicity studies.

ek

Fa

Treatment groups
Parameter | EAFBN EAFBN EAFBN

(100mg/kg) (250mg/kg) (500mg/kg)
Glucose 102.33+1.49 83.83+0.94* | 65.66+1.68**| 58.50+1.68**
(mg/dl)
Cholesterol | g7 5.5 5 94+1.46 86.83+1.07]  73.33+1.22
(mg/dl)
Triglycerides | ¢, 1649 08| 73.5+1.33%| 89.66+1.05%  78.66+2.06"
(mg/dl)
HDL (mg/dl) | 60.66+1.05 144.16+1.22%+159.01+2.51**| 182.16+3.32%*
LDL (mg/dl) | 76.33+1.22| 96.33+1.40*%  93+1.15%* |  83.68.06*
AST (lU/L) | 55.83+1.53| 62.50+1.89 59.16+1.07 59+0.96
ALT (IU/L 33.83+1.01 | 41.5+1.33* | 39.16+1.13* 37.149.79**

Values are given in average mean = SEM for grodpsxcanimals (n=6) each. **p
< 0.01, * p < 0.05 denotes when compared to cori@ole way ANOVA followed

by Dunnett test).
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The haematological parameter shown in (Table-16 Rigdre-18), RBC,
WBC, Hb and Packed cell volume effect were notificant of EAFBN at the dose
of 100,250 and 500 mg/kg bodyweight. The results\v&ul, there was no changes in
haematological level when compared to normal comtiy be due to the non toxic

of these doses.

Table 16: The effects of (EAFBN) haematological pameters of sub acute

toxicity studies.

Treatment groups
Parameter EAFBN EAFBN EAFBN
Control

(100 mg/kg) | (250 mg/kg) | (500 mg/kg)
RBC (x10/ul) 8.83+0.17 9.03+0.06 9.20+0.09 9.71+0.10
WBC (x10%/pl) 11.86+0.14| 12.45+0.20 12.36+0.20 12.83+0.12
Haemoglobin (g/dl) | 14.20+0.22  14.50+0.11 14.70+£0.11 14.90£0.15
PCV % 47.16£0.47  47.66+0.49 45.83+0.60 43.66+1.05

Values are given in average mean + SEM for groupsioanimals (n=6) each.
p < 0.05 are compared to control (One way ANOVAdakd by Dunnett test).
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Figure 18: The effects of (EAFBN) haematological pameters of sub acute

toxicity studies.
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Histopathology of Kidney

The histological picture of the kidney section ofmal rats exhibited normal
architecture with glomerular and tubular structudgd lymphocytic infiltrate with
few glomeruli showing increased bowman’s space.ulagshow mild edematous
changes (Figure-19A). The kidney section of EAFBNO Img/kg treated rats
showed normal architecture with glomerular and kabstructures. No mesangial
hyperplasia, no degenerative changes and casg itublules noted, Mild edema and
no degenerative changes (Figure-19B). The kidneticseof EAFBN 250 mg/kg
treated rats showed normal architecture with glamaerand tubular structures and
Mild lymphocytic infiltrate with increased bowmarspace (Figure-19C). The
kidney section of EAFBN 500 mg/kg treated rats bikbd normal architecture with
glomerular and tubular structures. Mild lymphocyiidfiltrate with increased

bowman’s space along with mild distortion of tulidgithelial cells (Figure-19D).

Histopathology of Liver

The histological picture of the liver section ofrmal rats exhibited normal
liver parenchyma with no distortion of architectuwath normal lobules and acini.
No portal central bridging necrosis and sinusoidewsng no specific pathology.
Hepatocytes were showing focal areas with featof@sild ballooning with the pale
granular cytoplasm. There were no cell shrinkagé&aiacidophilic bodies, bile
stasis and coffer cell prominence were noted (E@QA). The liver section of
EAFBN 100 mg/kg treated rats showed normal liveepehyma with no distortion
of architecture, with normal lobules and acini. plartal central bridging necrosis
and sinusoids showing no specific pathology. Hepaés showing no features of
ballooning of cells, cell shrinkage, intra aciddjghibodies, bile stasis and kuffer cell

prominence (Figure-20B). The liver section of EAFBISO0 mg/kg treated rats
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showed normal liver parenchyma with no distortidnacchitecture, with normal
lobules and acini. No portal central bridging negoand sinusoids showing no
specific pathology. Hepatocytes were showing notufes of ballooning and
showing lylmphocytic infiltrate surrounding the pairtract. There was no cell
shrinkage, intra acidophilic bodies, bile stasid &nffer cell prominence (Figure-
20C). The liver section of EAFBN 500 mg/kg treatads exhibited normal liver
parenchyma with no distortion of architecture, witbrmal lobules and acini. No
portal central bridging necrosis and sinusoids shgwno specific pathology.
Hepatocytes showing no ballooning of cytoplasm,afobile stasis noted, cell
shrinkage, intra acidophilic bodies, bile stasid &nffer cell prominence (Figure-

20D).
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C) EAFBN (250 mg/kg) D) EAFBN (500 mg/kg)

Figure 19: Histology of kidney in sub acute toxicy studies
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C) EAFBN (250 mg/kg) D) EAFBN (500 mg/kg)

Figure 20: Histology of Liver in sub acute toxicitystudies

116



Chapter 7 Results and Analysis

7.5.IN VIVO ANTIDIABETIC STUDIES
A. Oral glucose tolerance test (OGTT)

In an OGTT, A significant (p<0.01) decrease infding glucose level was
observed for glucose loaded animal when comparedtmal control. The EAFBN
doses of 100, 200 &400 mg/kg have shown increaseadierance for glucose and
blood glucose levels were significantly reducedthe dose dependent after oral
administration (2 g/kg). The tested drug of EAFBBD4mg/kg and standard drug
showed significant (p < 0.01) activity at 30 minn@rds and at the time of 120 min

all the doses of drug shows significant (p < 0 &dt)vity (Table-17 and Figure-21).
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Figure 21: The effects of EAFBN on oral glucose tefance test (OGTT) in rats.
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TABLE 17: The effects of EAFBN on oral glucose tolance test (OGTT) in rats.

Fasting blood glucose (mg/dl) at different time (nm) after the treatment

Groups

0 30 60 90 120
E(;’r:g';' 85+1.71 | 141.16+1.24| 134.33+2.00  127.66+1.43  12121Gk
Glibenclamide g5 93,1 g6l 115.66+1.45+| 105.16£0.90**| 94.33+1.20% | 85.16+0.79**
(oma/ka) 83+1. 6641 16+0. 33+1. 16+0.
EAFBN 84.66+1.83 141.33+1.68 | 133.33+1.68  124.5:¢1.33  112.33+2.02*
(L0omy/ka) 6641 33+1. 33+1. 5+1.3] 33+2.
EAFBN * * *%* *%
(200mglkg) | B7-16:094 134.5:0.76* | 127.66:0841 119.5:0.95 107.5¢1.52
EAFBN 82.16+1.35 127.16+1.86**| 117.33+2.10**| 108.33+1.85**| 94.34+1 28**
400mg/ka) 16+1. 16+1. 33+2. 33+1. 34+1.

Values are given in mean £SEM for groups of sixmais.**p < 0.01,* p < 0.05

denotes when compared to control.

B. Anti Diabetic activity

Changesin body weight

The body weight was slightly increased in the ndromntrol, but High Fat

Diet (HFD) control significantly (P<0.01) increasedmpared to initial body weight

during the 28 days. Whereas STZ induced diabetitrabrats were significant by

(P<0.01) decreased body weight. Standard as wellthas EAFBN treatment

significantly (P<0.01) prevented this reductionbady weight. While, there was a

marginal reduction of animal weight in these grqupken compared to initial body

weights (Table-18 and Figure-22).
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TABLE 18: The effects of EAFBN on body weight in HP-STZ induced diabetic

rats.

Body weight ()
Groups
Initial Final (% Change)
Normal control 165.5+£3.53 180.66+3.80 (+15.16)
Diabetic control 191.66+1.20 141.16+1.85 (-50.50)*4
HFD control 184.16+2.9§ 204+2.93 (+19.84)**
ggze;}ﬁg; Glibenclamide 190+42.22 177.542.23 ( -12.5)*
Diabetic + EAFBN (100mg/kg) 192.33+1.97 157+1.636(33)**
Diabetic + EAFBN (200mg/kQ) 193+1.69 165.83+0.997(17)**
Diabetic + EAFBN (400mg/kg) 192.33+2.09 172.5£1(6KD.83)**

Values are given in mean +SEM for groups of sixrais each. **p < 0.01 denotes

when all the group was compared with normal control

Normal control

Diabetic control

HFD control

Diabetic + Glibenclamide (10r
Diabetic + EAFBN (100mg/kg)
Diabetic + EAFBN (200mg/kg)
Diabetic + EAFBN (400mg/kg)

NEH

N
N
X

=
P2

Body weight (g)

N
§

A SN

]
w
2%
:
kLA
:
kLA
]
kLA
]
]
b
]
b
]
kLA
:
kLA
:
kLA
:
kLA
]
kLA
]
]
]
]
b
%
T

s

Figure 22: The effects of EAFBN on body weight in HD-STZ induced diabetic

rats.
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Changesin blood glucose level

The diabetic rats showed a significant increas¢henfasting blood glucose
levels and the HFD control rats showed a slightipificant increase when compared
to normal control. The treatment of HFD-STZ induckabetic rats with the EAFBN
(100,200 and 400 mg/kg) and standard (10 mg/kgWwsbosignificant (P<0.01)
decrease in the fasting blood glucose levels wenepared to diabetic control (Table

-19 and Figure-23).
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TABLE 19: The effects of EAFBN on fasting blood glaose levels in HFD-STZ

induced diabetic rats.

Groups

Fasting blood glucose (mg/dl)

0 day

7 day

14 day

21 day

28 day

Normal
control

87.83+1.07

89+1.36

88+0.94

86.16+0.91

88.17+0.70

Diabetic
control

285.16+3.32**

292.16+3.38**

300.83+4.67**

303.33+4.67**

310.33+2.57**

HFD control

107.83+2.76*

101.67+1.96

102.5+1.66*

102.83+1.10

*  105.67+1.20**

Diabetic +
Glibenclamide
(10mg/kg)

282.67+3.95

207.66+6.52*

©181.33+4.54**

150.5+4.00**

125.83+2.04*

Diabetic +
EAFBN
(100mg/kg)

282.5+4.61

246.67+3.62*

[226.33+4.19**

195.5+£3.95**

179.17+3.53*

Diabetic +
EAFBN
(200mg/kg)

275.5+4.75

240.83+2.49*

 203.5+3.95**

172.16+3.51*}

142+3.76**

Diabetic +
EAFBN
(400mg/kg)

278.33+6.50

216.66+4.29*

©192.33+4.52**

157.5+£5.16**

131+3.58**

Values are given in mean +SEM for groups of sixrais each. **p < 0.01, * p < 0.05

denotes when diabetic control and HFD control wasgared with the normal control

and treated groups were compared with the diabetitrol on the corresponding day.
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Figure 23: The effects of EAFBN on fasting blood gkose levels in HFD-STZ

induced diabetic rats.

Changesin Lipid profile

The serum lipid values of Cholesterol, TriglycegdelDL-Cholesterol and LDL-
Cholesterol were shown in Table -20 and Figure-dde cholesterol level of diabetic
control and HFD control rats showed significant @4) increase the level when
compared to normal control. The HFD-STZ inducedbelia rats treated with EAFBN
(100, 200 and 400 mg/kg) and standard (10 mg/kgyed significant (P<0.01) decrease

level when compared to diabetic control.

The triglyceride level were showed significant (FB4) decrease for treated with
EAFBN (100, 200 and 400 mg/kg) and standard (1kg)givhen compared to diabetic
control. Hence the triglyceride level of diabetiontrol and HFD control rats showed

significant (P<0.01) increase the level, when comg&o normal control.

The LDL-cholesterol level of diabetic control ragBowed significant (P<0.01)
and HFD control rats were significant (p<0.05) eases, when compared to normal

control. The HFD induced diabetic rats treated via?hFBN (100, 200 and 400 mg/kg)
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and standard (10 mg/kg) showed significant (P<Od¥trease level, when compared to

diabetic control.

The HDL-Cholesterol level were showed significa€0.01) increase for treated
with EAFBN (100, 200 and 400 mg/kg) and standar@ 1fig/kg), when compared to
diabetic control. Hence the triglyceride level adlsktic control rats showed significant

(P<0.01) decrease the level, when compared to rawonéol.

However the treatment of standard and EAFBN showadarked reversal of

changes in the serum lipid parameters as compargidbetic rats.
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TABLE 20: The effects of EAFBN on serum lipid profie in HFD-STZ induced

diabetic rats.

Cholesterol | Triglycerides
Groups (mg/dI) (mg/di) LDL (mg/dl) |HDL (mg/dl)
Normal control 110.67+1.45 86.66+2.2( 89.66+1.60 .33%#1.02
Diabetic control | 291.66+3.72*F 244.33+4.02**| 195.5+3.29% | 24.33+1.25*
HFD control 149.5+6.00*| 146.5+2.40  99+1.41* 3661.02
Diabetic +
Glibenclamide | 154.33+1.83*| 109.33+2.14**| 79.83+1.35* | 46.16+1.47*"
(10mg/kg)
Diabetic + EAFBN| ) g0 oo 5 76%%| 189.1642.04%*| 140.83+1.81%| 33.16+1.42*%
(100mg/kg)
Diabetic + EAFBN| 12/ c.5 07+ | 156.16+2.38"1 104.66+1.76*| 40.33+1.22%*
(200mg/kg)
Diabetic + EAFBN| 159 93,5 19%%| 13042.65% | 091.5:2.54% | 45+1.73*
(400mg/kg)

Values are given in mean £SEM for groups of sixvais each. **p < 0.01, * p < 0.05
denotes when diabetic control and HFD control wasgared with the normal control

and treated groups were compared with the diabetitrol.

B Normal control

B Diabetic control

HFD control

Diabetic + Glibenclamide (10mg/kg)
Diabetic + EAFBN (100mg/kg)

= Diabetic + EAFBN (200mg/kg)

&8 Diabetic + EAFBN (400mg/kg)

4 *x

Changes in mg/dl

SISINSNIEIIEIIS

Figure 24: The effects of EAFBN on serum lipid prafe in HFD-STZ induced

diabetic rats.
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Changes of Alkaline Phosphatase (ALP)

The significant (P<0.01) increase the level of AkBs observed for HFD-STZ
induced diabetic rats when compared to normal obn#& significant (P<0.01) reversal
change was observed for EAFBN (100, 200 and 40kgngind standard (10 mg/kg)

body weight dose when compared to diabetic coffiahle-21 and Figure-25).

Changes of Asperate Amino Transaminase (AST)

The significant (P<0.01) increase the level of A83as observed for HFD-STZ
induced diabetic rats when compared to normal obnd significant (P<0.01) decreases
were observed for EAFBN (100, 200 and 400 mg/kg) atandard (10 mg/kg) body
weight dose when compared to diabetic control. IR® control rats were produced no

significant change when compared to normal (Tallles®d Figure-25).

Changes of Alanine Amino Transaminase (ALT)

The significant (P<0.01) increase the level of Ak&s observed for STZ induced
diabetic rats when compared to normal control. gnsicant (P<0.01) reversal to
decreases was observed for EAFBN (100,200 and 4JRgnand standard (10 mg/kg)
body weight dose when compared to diabetic contfitee HFD control rats were showed

no significant change when compared to normal @&l and Figure-25).

Changesin Urea level

A significant (P<0.01) decrease the level of ures wbserved for EAFBN (100,
200 and 400 mg/kg) and standard (10 mg/kg) bodyhtedose when compared to
diabetic control. The HFD control rats were showea significant change when
compared to normal. The significant (P<0.01) insecthe level was observed for STZ

induced diabetic rats when compared to normal cbfifiable-22).
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Changesin Creatinine level

A significant (P<0.01) increase in the creatinieel was observed for STZ
induced diabetic rats and HFD control when compaoedormal control. A significant
(P<0.01) decreased level was observed for EAFBND,Q® and 400 mg/kg) and

standard (10 mg/kg) dose when compared to diabetitrol (Table-22).
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TABLE 21: The effects of EAFBN of serum marker enzynes in HFD-STZ induced

diabetic rats.

Groups

ALP (IU/L)

AST (IU/L)

ALT (IU/L)

Normal
control

62+1.80

77.5%£1.76

40+2.08

Diabetic
control

156+3.89**

183.5+3.00**

126.5+1.56**

HFD control

68.33+1.60

79.16+1.30

42.33+1.66

Diabetic +
Glibenclamide
(10mg/kg)

66.66+1.28**

79.66+1.58**

44.5+1.38**

Diabetic +
EAFBN
(100mg/kg)

117.16+2.30**

150+3.16**

92.5+1.54**

Diabetic +
EAFBN
(200mg/kg)

90+2.06**

101.66+2.20**

68.66+1.52**

Diabetic +
EAFBN

(400mg/kg)

68.66+2.71**

82.16+1.81**

52.5+1.66**

Values are given in mean +SEM for groups of sixrais each. **p < 0.01, * p < 0.05
denotes when diabetic control and HFD control wasgared with the normal control

and treated groups were compared with the diabetitrol.
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Figure 25: The effects of EAFBN of serum marker engmes in HFD-STZ induced
diabetic rats.
Changesin insulin level

Increase the level of insulin (P<0.01) was obsefeedAFBN (100, 200 and 400
mg/kg) and standard (10 mg/kg) body weight dosermd@mpared to diabetic control.
The HFD control rats were found to be not significahange and significant (P<0.01)
decrease the level was observed for STZ inducdektiarats when compared to normal

control (Table-22 and Figure- 26).

Changesin Glycolated haemoglobin level

A significant (P<0.01) increased level of the gljated hemoglobin level was
observed for STZ induced diabetic rats and HFD robnvhen compared to normal
control. A significant (P<0.01) decrease the lexelvas observed for EAFBN (100, 200
and 400 mg/kg) and standard (10 mg/kg) body weilgise when compared to diabetic

control (Table-20 Figure- 26).
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Figure 26: The effects of EAFBN on serum profile inHFD-STZ induced diabetic

rats.
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TABLE 22: The effects of EAFBN on serum profile inHFD-STZ induced diabetic

rats.

Creatinine Insulin
Groups Urea (mg/dl) (mg/dI) IU/mI)(u

Normal control 26.83+1.22 0.51+0.01 3.55+0.16 6MD¥
Diabetic control | 63.66+1.62*t 1.41+0.02**| 1.53+0.15**| 11.97+0.03**
HFD control 30.83+0.87| 0.61+0.02%* 3.21+0.10 6.85+0.04**

Diabetic +
Glibenclamide | 35.67+1.33**| 0.58+0.01** | 2.83+0.13**| 6.97+0.03**
(10mg/kg)

Diabetic +
EAFBN 39.50+1.11**| 1.05+0.01**| 2.15+0.11**| 8.64+0.03**
(100mg/kg)

Diabetic +
EAFBN 37+1.36** | 0.77+£0.01**| 2.36+0.07**| 7.91+0.03**
(200mg/kg)

Diabetic +
EAFBN 34.50+1.31**| 0.67+0.01**| 2.75+£0.14**| 7+0.06**
(400mg/kg)
Values are given in mean =SEM for groups of sixraais each. **p < 0.01 denotes when

HDA iC (%)

diabetic control and HFD control was compared wtie normal control and treated

groups were compared with the diabetic control.
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Figure 27: The effects of EAFBN on serum urea profe in HFD-STZ induced

diabetic rats.
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Effect of Liver glycogen, Glucose uptake and Glucose transport

There was a marked significant (P<0.01) reductiothe liver glycogen levels of
diabetic rats from 4.02 mg/gm tissue (in normaltoamrats) to 2.27 mg/gm tissue was
observed. Glibenclamide treatment elicited 3.77gmgéignificant (P<0.01) increase in
liver glycogen levels, while EAFBN (100, 200 and04fg/kg) treatment showed 2.83
mg/gm, 3.17 mg/gm and 3.72 mg/gm significant (P¥D.ihcrease in liver glycogen

levels when compared with the untreated diabete(feable -23 and Figure-28).

The glucose uptake by hemidiaphragms showed afisigmi (P<0.01) reduction
of diabetic rats when compared to control groupe Gtucose uptake were significant
(P<0.01) enhancement of rats treated with EAFBN @liftenclamide were seen when

compared to diabetic control (Table -23 and FigeB8-

The glucose transport showed a significant (P<Oeihancement in diabetic rats
as compared to normal rats. Also, both EAFBN anbddalclamide treated rats showed a
significant (P<0.01) inhibitory effect on glucosarsport in liver tissue (Table -23 and

Figure-28).
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EZE Normal control

E=3 Diabetic control

HFD control

Diabetic + Glibenclamide (10mg/kg)
E=1 Diabetic + EAFBN (100mg/kg)

E=l Diabetic + EAFBN (200mg/kg)

=7 Diabetic + EAFBN (400mg/kg)

Figure 28: The effects EAFBN on Liver glycogen, Gloose uptake by

hemidiaphragm the liver Glucose transport by liverin HFD-STZ induced diabetic

rats.
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TABLE 23: The effects EAFBN on Liver glycogen, Gluose uptake by

hemidiaphragm and Glucose transport by the liver inHFD-STZ induced diabetic

rats
Liver Glucose uptake b
glycogen b Y1 Glucose transport
Groups hemidiaphragm .
(mg/gm of wet by liver (mg/gm)
tissue) (mg/100mg)
Normal control 4.02+0.10 16.78+0.30 27.05+0.22
Diabetic control 2.27+0.15% 4.76+0.20%* 42.03+0:85
HFD control 3.98+0.06 15.51+0.40* 28.83+0.35
Diabetic+ Glibenclamide 5 -, 4734 16.31+0.24** 19.13+0.30**
(10mg/kg)
ggg;t;ﬁgf‘FBN 2.8320.05** 9.4620.27* 26.36+0.51**
ggg;t;ﬁgf‘FBN 3.1740.11% 12.6140.22%* 23.53+0.50**
agg;t;ﬁgf‘FBN 3.72+0.09%* 15.83+0.44** 19.3620.28**

Values are given in mean £SEM for groups of sixrais each. **p < 0.01,* p < 0.05
denotes when diabetic control and HFD control wasgared with the normal control
and treated groups were compared with the diabetitrol.
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Histopathol ogy

The histopathological studies of the pancreatisugs are shown in (Figure-29).
Normal rats showed the normal architecture of taecpeas with the preserved islet of
Langerhans cells (Figure-29A). Induction of diaketesing streptozotocin resulted in
hyalinization of islets of langerhans cells withcéb mild degenerative changes, mild
fibrosis, dilated and congested vessels along uattal chronic inflammatory cell
infiltrate in diabetic rats (Figure-29B). HFD cooltrats showed mild edema of islets of
langerhans cells, thick walled and congested vessetl focal lymphocytic infiltrate
exhibiting focal edematous changes (Figure-29Ce @hnormal histopathology of the
pancreas due to streptozotocin induced diabetesrev&ssed in the glibenclamide and
EAFBN treated diabetic animals. The recovery of g@ndard glibenclamide treated
group is evident as near normal architecture wrés@rved islet cells and mild edema
(Figure-29D). The EAFBN (100mg/kg, 200mg/kg & 400ky) treated groups resulted
in mild hyalinization islets of langerhans cellglwiocal mild degenerative changes when
compared to untreated diabetic rats. It can bednttat the islets of langerhans cells

regenerated in the treatment groups (Figure-2%KE)F
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Figure 29: Histology of control and treated rat parcreas of antidiabetic studiesA)

Control rat, B) Diabetic control, C) HFD control) Btandard, E) EAFBN (100 mg/kg),

F) EAFBN (200 mg/kg) and G) EAFBN (400 mg/kg).
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7.6. WOUND HEALING ACTIVITY

In excision wound healing studies, significant\atfiwas observed with EAFBN
and standard drug of nitrofurazone comparable @b @hthe diabetic control. In EAFBN
(10% wiw & 5% wiw) groups significant (P<0.01) pentage contraction of the excision
wound area was 96.6+0.10 and 95.8+0.27, while thedsrd drug of nitrofurazone was
99 +0.25 during the period of 16 days (Table-24 &ngure-30). Wound percentage
contraction was significantly delayed in diabetntol 86.93+0.27 compared to normal
control 90.1+0.27. The epithelization period of slaypserved in EAFBN (10% w/w &
5% w/w) and standard drug was 15.83 + 0.16, 170534 and 15.16 + 0.16 respectively.
The complete epithelization was observed in theesday of EAFBN (10% w/w) and
standard drug, hence diabetic control rats wereaysd increase the period of
epithelization of diabetic rats 23.66+£0.55 comparedormal control 18.83 + 0.16.
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Figure 30: The effects of EAFBN on Excision wound odel percentage of wound

contraction of experimental group of rats.
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Table 24: The effects of EAFBN on Excision wound nutel percentage of wound

contraction of an experimental group of rats

PERCENTAGE (%) OF WOUND CONTRACTION AREA

Period of

TREATMENT (Original wound area 200 mnf) Epithelializa

4" Day g" Day 12" Day 16" Day | ton(days
Control 15.35:0.07 | 42.8640.07  71.92+0.08  90.1%0.27 18.83+0.16
E(')?:r%tl'c 13.23+0.35* | 40.1520.40%| 69.77+0.33"1 86.93+0.27* 23.6620.55**
Nitrofurazone | 54 81+0.14* | 76.9310.42% 86.45:0.50% 99 0.25*| 5116+0.16%
0.2%w/w

0,

\'IEV/AVE BN 5% 10.520.42% | 64.2 +0.34* | 87.1+0.55*| 05.8+0.27*  13+0.34**
EAFBN 10.5£0.18% | 6740.32** | 85.5:0.23* | 06.6+0.10*| 15.8.16%
10%w/w

Values are given in mean £SEM for groups of sixvais each. **p < 0.01, * p < 0.05

denotes when diabetic control was compared withtirenal control and treated groups

were compared with the diabetic control.
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In the incision wound model the animal treated with topical application
of EAFBN 5% wi/w treated animals skin breaking st (gm) was significantly
290.83 + 3.0, EAFBN (10% w/w) and standard drugehshown more or less same
significant skin breaking strength (342.5 + 3.81&5%0 + 2.88). But it was less in
diabetic control 199.33 + 3.94 and normal contrdl’.3 + 3.81 (Table -25 and

Figure-31).

Table 25: The effects of EAFBNon Incision wound model Breaking strength of

an experimental group of rats

TREATMENT Breaking strength (gm)
Control 217.5+3.81
Diabetic control 199.33+3.94**
Nitrofurazone 0.2%w/w 350+2.88**
EAFBN 5% wi/w 290.83+3.0**
EAFBN 10%w/w 342.5+3.81**

Values are given in mean +SEM for groups of sixmas each. **p < 0.01,
* p < 0.05 denotes when diabetic control was comegbavith the normal control and

treated groups were compared with the diabeticrobnt
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Figure 31: The effects of EAFBNon Incision wound model Breaking strength

of experimental group of rats.

7.7. ISOLATION OF PHYTOCONSTITUENTS OF BARLERIA

NOCTIFLORA BY USING COLUMN CHROMATOGRAPHY

7.7.1. Compound C1

The ethyl acetate fraction &arleria noctifloraon column chromatography
gave a compound. The physical and spectral chaistadeof the compound is given

below.

1. Homogeneity

The homogeneity of compound C1 was proved by alesisgot on TLC
using silica gel G as an adsorbent and solventumaxof different polarities as
developers. The solvent system used and the comdsm Rf values are given in

Table-26.
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2. Colour reactions
Compound C1 exhibited a positive response for lotz@m-Burchard’s test

and Salkowski test, indicating its steroid nature.

3. Melting point of compounds C1 was found to bé°C7

Table 26: TLC profile of compound C1

Mobile phase Solvent ratio Rf value of the spot
Chloroform: ethyl acatate 80:20 0.58
Hexane: methanol 90:10 0.79
Chloroform: benzene 92:8 0.8
IR spectrum

The IR spectrum Figure-32 showed absorption for Gtidtching 3520-3420, C-H
strechting aliphatic 2924, 2852, C-H strechtingnaaiic 1643, C=0 stretching of
flavones 1643, C=C aromatic stretching 1458, 14E90, C-O stretching 1080,

Substituted aromatic and finger print bands 593, 56

'H NMR spectrum (3" CDCl,)
Aromatic proton (7.287 — 6.952), Hydroxyl proron527), Methine proton (2.756 —

2.578), Methylene proton (2.317 — 2.033) Methyltprmo(1.895 — 0.819) Figure- 33.

13C NMR spectrum @ "™ CDCls)
Acetic carbon C=0 (173), Aromatic carbon C=C (12&J1 C-O (76-80), C-C (30-

29),a& C-O (20-29), R-CHltype carbon (11-20) Figure- 34.
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Figure 32: IR Spectrum of compound 1
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Chapter 8 Discussion

8. DISCUSSION

Traditions are dynamic entities of unchanging kremge. Traditional
medicine is an evolutionary process as commundied individuals continue to
discover new techniques that can transform practitehas been confirmed by
WHO that herbal medicine serves the health needsbotit 80 % of the world’s
population. Meanwhile, consumers in developing ¢toes are becoming
disillusioned with modern health care and seekirtgrmatives. The recent
resurgence of plant remedies results from sevardbffs, such as the effectiveness
of the plant medicines, the side effects of mosteno drugs and the development

of science and technology.

The drug discovery and ethnopharmacology using raltproducts are
remaining essential issues in the current targht-aind lead-poor scenarit.Many
modern drugs have their origin in ethnopharmacald&gjpbally, there is a positive
trend in favor of integrative and traditional h&akciences in both practice and
research. There are regular approaches to theveiscof drugs, including the use
of chemical synthesis, serendipity, chemical biglogpmbinatorial chemistry and
genomics. However, the innovative approaches engagethnopharmacology,
reverse pharmacology, systems biology, holistic paesonalized medicine. There
are clear trends, shows mainstream in pharmacéuwti®aarch is moving away from
single molecule or single target approach to migtiparget and combination
approache$” The ethnopharmacology knowledge and experiendisé fpermit drug
research from ‘clinics to laboratories’ is a truwerse pharmacology approach. In
this process, ‘safety’ remains the important predany point and the efficiency

becomes a matter of validation. A golden trianglasisting of modern medicine,
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modern science and traditional knowledge with syst®@rientation will collect to

form an innovative discovery of newer, affordatsiefe and effective therapi&s.

An analysis the origin of drugs developed 1981-28h@wed that natural
products or natural product-derived drugs compri28&e of all new chemical
entities launched into markEt. In addition, 24% of these new chemical entities
were synthetic or natural mimic compounds, basetherstudy of pharmacophore
related to natural producté This combined percentage (52% of all new chemical
entities) suggests that natural products are ilmpbdources for new drugs and are
also good lead compounds suitable for further meatibn during drug

development.

Current drug discovery from plants has mainly elan bioactivity guided
isolation methods; use of natural products has kbensingle most successful
strategy for the discovery of new medicines andidedlants represent a vast
resource of untapped chemicals. The chemical dtyew§ plants is far greater than
that of microbes. Hence, it is utmost importanineolve in herbal drug research.
Herbal medicine has been improved in developingntas as an alternative

solution to health problems and costs of pharmaayiroducts.

Barleria noctiflora is presumed for its medicinal properties in indiges
medicine in India. Most of th®arleria species were potent anti inflammatory,
analgesic, anti leukemic, antitumor, anti-hyperglyec, anti-amoebic etc and many
of the Acanthaceae family are used as medicatioagthma? The whole part used
in the treatment of antidiabetiand antioxidant’ So far no biological and
phytochemical investigations were carried out as filant. Hence, in the present

study, we were interested in carrying out a systentéological and phytochemical
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investigation ofBarleria noctiflora The aim of the plant is pharmacognostical,
pharmacological evaluation and isolate compounthfBarleria noctifloraused in

thein vitro andin vivo studies.

Pharmacognostical standardization was carried outhe basis of detailed
botanical evaluation of the leaves and stenBafleria noctiflora, which includes
morphology and microscopy as well as WHO recommeéngblysicochemical
studies. The results of the standardization magwhan immense light on the
botanical identity of the leaves and stenBafleria noctiflora This may furnish a
basis of judging the authenticity of the plant ahsb to differentiate the drug from
its adulterants and other species. The macrosadpacacters were examined to

identify the right crude drug.

Transverse section of the leaves showed a faidynprent midrib, lateral
veins and dorsiventral lamina. The vascular stiar@mega shaped with an abaxial
arc and two laterals out curved wings. The lamiaa smooth, even surface with
two layers of palisade cells, the marginal parthef lamina is slightly curved down
and bluntly conical. The stem has thin continuopslermal layer, a wide cortex
with homogenous layers of parenchyma cells, vasaynder consists of a thin,
discontinuous layer of sclerenchyma abutting irophl and a wider zone of xylem

elements.

The powder characters of a drug are mainly usdtendentification of the
drug in the powder form. Thigarleria noctiflorapowder was dark greenish gray in
color with pungent odour, slightly sweet and soasté. A microscopical
examination the powder showed numerous unicelloéaering trichomes, which

are slightly curved. Diacytic stomata made up otaegular or polygonal epidermal
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cells with thin anticlinal walls were seen. Quaattite microscopic data were
especially useful for identifying the different spes of genus and also helpful in the
determination of the authenticity of the plant. Ttg/sicochemical parameters were
mainly used in judging the purity and quality oettrug. An ash value of a drug
gives an idea of the earthy matter or inorganic masition or other impurities

present along with the drug.

The ash values were important since ash may beedkehiom the plant itself
(physiological or natural ash) as well as from ¢lx&raneous matter, especially sand
and soil adhering to the surface of the drug (nloyslogical ash). The ash values
varied in cases of many crude drugs and its stisy @n idea about the quality and
purity of the drug. The determination of physiolagi and non physiological ash
together is called as total ash. The total ash waay within wide limits from a
specimen of genuine drug due to variable naturghgsiological ash, in such cases
the ash obtained is treated with acid, which mbésh® natural ash is soluble leaving
the silica as acid- insoluble ash which representsst of the ash from the

contaminating soil.

Extractive values give an idea about the chemioaktituents present in the
drug as well as useful in the determination of ested or adulterated drugs. The
results suggest that the powdered have high watebls extractive value. The loss
on drying reveals the percentage of moisture ptesethe drug, since moisture
facilitates the enzyme hydrolysis or growth of roloes which leads to deterioration.
The quantitative microscopy parameters are ideatibn and standardization of
crude drugs. The crude fiber content which wadistlican be implied to determine

the nutritive value. Fluorescence analysis of paeddeaves was studied in both
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UV and day light. The powder showed green fluoreseein UV light, which
indicates the presence of chormophore in the dRrgliminary phytochemical
analysis revealed the secondary metabolites ar@rkmo support bioactivity in this

plant.

Determination of preliminary phytochemical analyss of paramount
importance for the purpose of evaluation of crudegd. In the phytochemical
studies, the plant extracts showed the presendawadnoids, alkaloids, phenols,

saponins, steroids, glycosides, tannins, proteihcanbohydrate were present.

The Total phenol and flavonoids is important fag lurpose of evaluation of
crude drugs. Phenols occurring in nature and tivera@mment are of interest from
many viewpoints (antioxidants, astringency, bitess) color, oxidation substrate,
protein constituents, etc.). Phenols are respangidnl the majority of the oxygen

capacity in most plant-derived produéfs™*°

with few exceptions, such as carotene,
the antioxidants in foods are phenols. The tatainol content of the extracts which
is majorly responsible for antioxidant activity wastimated using the Folin-
Ciocalteu method. The ethanolic and aqueous ext&arleria noctiflora was
found to have the highest total phenol content agrtbe plant extracts studied. The
result shows total phenolic content was highehm éthanolic extract compared to

the aqueous extract. It shows the ethanolic extvb&arleria noctiflora posseses

high antioxidant ability.

The flavonoids are responsible for the various dgaal activities like
hypoglycemic, free radical scavenging, coronaryrtheksease prevention, anti
inflammatory and hepatoprotective etc. The totavdhoides content was obtained

with rutin equivalent. The potent flavonoids corteras present in ethanolic and
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aqueous extract darleria noctiflora. So the presence of phenolic and flavonoids

were responsible for the biological activities.

In the last two decades, there has been deep shier¢he role of oxygen
free radicals, commonly known as “Reactive Oxyggrectes” (ROS) and of
“Reactive Nitrogen Species” (RNS) in experimentadimcine. ROS/RNS play a
dual role in biological systems, since it can libezi beneficial or harmful to living
systems$?! The effects of beneficially ROS involve physiolcaji roles in cellular
reaction to noxious, as for example in protectigaimst infectious agents and in the
function of cellular signaling systems. The furthbenefit of ROS at low
concentrations is the induction of a mitogenic cgse. In high concentrations, ROS
can be essential mediators of damage to cell stiestincluding membranes, lipids

and proteins and nucleic acids.

Oxygen Free Radicals (OFR) are continuously geeeérat cells exposed to
an aerobic environment. Antioxidant defense systkave co-evolved with aerobic
metabolism to counteract oxidative damage from OEmespite the antioxidant
defense, OFR-related damage of proteins and DNAnagtates during life and has
been postulated to lead such age dependent disaasatherosclerosis, arthritis,
neurodegenerative disorders and diabetes. The toadstress increases ROS and
RNS™? The reactive oxygen species include charged spscieh as hydroxyl and
superoxide radical and unchanged species hydrogesxide and singlet oxygen.
The potential sources of oxidative stress in diebatrength include auto oxidation
of glucose, shrink tissue concentration of low roolar mass antioxidant. The ROS
generated by increase glucose level is linked ¢ lglucose and other metabolic

irregularity significant to the development of ditic complications>®In the past

149



Chapter 8 Discussion

few decades, increase the evidence has conneciddtiog stress to variety of
pathological condition include cardiovascular dsssa chronic inflammatory
disease, ischemic organ damage, drug toxicityritistand diabetes mellitd§? The
source of oxidative stress is cascade of ROS lgakiom mitochondria. This
process has been associated \@ittcells of the pancreas and the onset of type 1
diabetes mellitus via the apoptosis cell deathawfcpeatic beta cells, and the onset
of type 2 diabetes provide insulin resistance. tihéerlying mechanism in onset of
diabetes is complex, because of the increase tleosg level could be due to the

cause effective relationship of increased oxidasivess:>®

In the DPPH method, the data observed for the etstravealed that extracts
were likely to have the effects of scavenging fradicals. From the results we
observed that dose dependent in DPPH radical sgagemctivity. ABTS radical
scavenging activity, crude ethanolic extractBairleria noctiflora showed the less
ICs50 values compared to other methods. The radicalesgang activity showed a
direct role of its phenolic compounds in free ratliscavenging. In hydrogen
peroxide method, the extract Bérleria noctiflorademonstrated potent antioxidant
activity. In the lipid peroxidation method, the edts of successive and crude
ethanolic extracts exhibit potent activity compatedother extracts. The extracts
showed potent scavenging activity by inhibition @NDA. The alkaline DMSO
method, the extracts moderately inhibits the supdeoradical generation. The

phenolic compounds of extracts may be responsibdeavenging radical activity.

Among the different extraction of plant tested ifowitro antioxidant activity
using different methods, the crude ethanolic exwéBarleria noctiflorawas found

to be more potent in DPPH, ABTS, hydrogen peraxiiged peroxidation, p-NDA
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and alkaline DMSO hydroxyl radical methods. A largember of phenolic
compounds are known to possess potent antioxidetiwitg. The preliminary
phytochemical tests of the extract indicated thres@nce of flavonoids, tannins and
phenolic compounds. The total phenol content of glamt ethanolic extract was
found to be higher than all the other extractghiin vitro antioxidant studies, the
ethanol extract oBarleria noctiflora exhibited potent antioxidant activity. Hence,
the study ofn vitro antioxidant activity shows a potent effect in eiblaextract and

it was selected and fractioned with different sotge from the ethyl acetate and n-

butanol fractions were tested farvitro anti diabetic activity.

The in vitro a-amylase andy- glucosidase inhibitory studies established
EAFBN had inhibitory activity of intestinal digestive eimae. The percentage
inhibition showed a concentration dependant reduoctiThese enzymes are
accountable in hydrolyzing dietary starch into msét and then split down into
glucose prior to absorption. Singeamylases an important role in the breakdown of
starch in human beings and animals, the presensecbfinhibitors in food material
may be responsible for impaired starch digestidre d-amylase inhibitor may be

valued as novel therapeutic dietetic agéffts.

Acarbose like drugs, that inhilit glucosidase present in the small intestine
epithelium, have been verified to decrease postilmhhyperglycemia and improve
damaged glucose metabolism without promoting inss#icretion in type 2 diabetic
patients. These medications are useful for people mave blood glucose levels are
above the level considered serious for dia&tesd also useful for people taking
sulfonyl urea medication. Therefore, the breakingl alelay of carbohydrate

absorption with a natural basedtglucosidase inhibitor offers a prospective
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therapeutic approach for the management of typalites mellitus. Hence EAFBN
was potent inhibition ofi-amylase and- glucosidase intestinal digestive enzyme; it

may be the beneficial effect of the type 2 diahetes

In present times, growing and increasing inter@stherbal medicines,
Consequently herbal medicines have establishedegratiention as an alternative to
clinical therapy leading to increasing demaffdThe exclusive use of herbal drugs,
prepared and dispensed by unscientifically traimedbalists, for treatment of
diseases is very common in some rural communifiee. experimental screening
method is important in order to ascertain the gadeid efficacy of herbal products
as well as to establish the active component odeheerbal remedies. The use of
herbal medicines is gradually more popular nowadalge majority of herbal
products is marketed without reliable scientifigdence and mandatory safety and
evaluation of toxicity in most countriesie to the evidence regarding side effects of
herbal mediciné®® FDA has published about guidance documents dtinggche
herbal products. There is a rising demand of tdagmical evaluation of herbal
medicines.In vivo studies are considered as the testing of standatdxicology.
However, have arise the ethical issues, partigularl the case of chronic and

subacute toxicity testing.

The rats were used in the toxicity study Barleria noctiflora is taken
mainly by humans for its aphrodisiac effects. Saleath was recorded in the acute
toxicity study and no moderate changes in animabb®r. Based on our toxicity
study, the oral Lk for ethyl acetate fraction ddarleria noctiflora(EAFBN) was

more than 2000 mg/kg.
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The subacute study was observed no changes of wedyht and organ
weight at all doses, so the EAFBN can be claimebdemon-toxic. The prolonged
exposure to elevated glucose levels lead to toftexts in a variety of cell types,
there is a strong relationship between chronic tglgeemia and impaired function
of the vascular endothelium, with particular damabserved in retinal endothelial
cells and renal glomerulus. Managing elevated gladevels is crucible to reduce
the risk of diabetes mellitus related complicatibfisThe significant reduction of
serum glucose level, there might be due to the eps of hypoglycemic
components in the EAFBN. This observation giveslenee to the use of the herbal

product as a hypoglycemic agent.

Many studies have indicated an important prediatole of increased serum
triglyceride, low HDL-Cholesterol and raise LDL-Obsterol levels regularly co-
exist, which are important factors for Coronary HeRisease (CHDJ** The
postprandial metabolism of lipids is particularlyn i patients with
hypertriglyceridemia. It has been shown to causdo#elial dysfunction and
predisposing to atherogene$lé The significant decreases were found between the
levels of total cholesterol, triglyceride and LDlh@lesterol, hence HDL-
Cholesterol level was significantly increased. $e EAFBN fraction showed
prevent and reduced the risk factors of CHD andddipnduced disorder like

diabetes, atherogenesis etc.

The liver performs multiple diverse functions essdnto life, synthesis,
excretion and detoxification. The liver functionst® are providing useful
information about the presence and severity of todyilaary injury or impairment of

liver function. The biochemical parameter is irelifunction test are AST and ALT,
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etc. The serum ALT & AST are responsible for theegnity of the hepatocytes and
sensitive index of hepatocellular damage. The Ipatameter of AST was showed
no significant changes but the ALT level were digant changes, but the values are
in between of the normal values. So the fractiod bame beneficial effects by
reducing cardiovascular risk factorBhis specific enzyme for liver injury usually
peaks for one or two days only and then drops badasal level*® In a study on
the liver enzymes, the fraction were not damagedlitler cell. Barleria noctiflora
was found to have no effects on the human CytocarBr#b0 systetfi and fraction
may contain compounds which are non toxitere is no significant change
haematological parameter like RBC, WBC, Hb and PS¥the result reveals, there
was no pathological indication in toxicity study.istbpathological studies of
EAFBN treated animal, no degenerative changes ahibieed normal architecture
with glomerular and tubular structures in the kijlneThe histology of liver
exhibited normal liver parenchyma with no distamtiof architecture, with normal
lobules, acini, and no bile stasis kuffer cell pnoemce. Overall, these findings
support the hypothesis of EAFBN reduce the riskogfcity in the long duration of

drug administration and reduce the risk of diabatet cardiovascular patients.

The pancreas is a mixture of exocrine and endotissae. The predominant
exocrine part consists of graph like clusters sacyecells that form sacs known as
acini, which connect to ducts that eventually emptp duodenum. The smaller
endocrine part consists of isolated island of endedissue, the islet of langerhans,
which are dispersed throughout the pancreas. Itthegizes a number of
components, including glucagoru (cell), insulin @ cell), somatastatin and
pancreatic polypepdide; these hormones are invoineithe regulation of plasma

glucose level. Some chemicals were used to indoeediabetes, namely alloxan
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monohytrate and streptozotocin. Both inducing draigsacting on destruction pf
cells, but the alloxan monohydrate in the pancisgsreceded rapid uptake Iy
cells and formation of reactive oxygen species. el@y, the liver and other tissues
are more resistant to reactive oxygen species. Tdssstance protects against
alloxan toxicity, so now a days are not used tougad the diabetes. Hence
streptozotocin is used to induce the both typedltgpe 2 diabetes. As a human type
2 diabetes mellitus, diet has a great influencehendevelopment of overt diabetes
as well as hypertension, hyperlipidaemia and ewdytu nephropathy in
experimental modef§® So in the present study, rats were fed with haghdfet and
then induced with low dose of streptozotocin; highdiet fed rats showed a higher
plasma lipid profile compared to normal rats. Thimical symptoms of type 2

diabetes rats are closer to those of diet and tyoedated diabetes.

Type 2 diabetes mellitus is now taking its place@mas of the main threats to
human health in the twenty first centdf} The impact of type 2 diabetes mellitus is
increasingly felt around the world, with its presate rising dramatically over
recent decades. The WHO estimated that there wedendillion people aged 20
years and older living with diabetes in 2000 and Will have risen to 300 million in
2020. There will be a 42% increase; from 51 to 7@ian, in developed countries
and a 170% increase, from 84 to 228 million, ineleping countried?’ In the past
two decades, there have been several importantlagpewents, which have
significant impact on the definition of diabetesidhereby on the assessment of its

magnitude.

The ability of the body to utilize glucose may Iseertained by measuring its

glucose tolerance. Oral glucose tolerance testdeated by the nature of the blood
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glucose curve following administration of gluco¥¢hen the rats were subjected to
OGTT, blood glucose level was found to be raiseth wime and was gradually
decreased until 120 min in control rats. Treatmesth EAFBN significantly
developed glucose tolerance, as indicated by actieduin the peak blood glucose
level. It's indicating increased glucose toleradoe to augmented glucose transport
and utilization, which might be due to potentiatofgnsulin and augmented glucose

transport.

During the 28-day experimental period the body Wweigias reduced in
HFD-STZ induced diabetic rats. STZ treatment induoedy weight loss related to
diabetes severity. The decrease body weight mighdug to the low utilization of
uptake blood sugar in the cell. While there waggaiicant gain of body weight in
EAFBN treated diabetic rats. The administrationE&FBN restores body weight
seems to be a result of its facility to reduce hglyeemial*® Diabetic rats treated
with EAFBN 400 mg/kg showed an enhanced body weagimpared to diabetic

control. This may be due to the shielding effectha extract in managing muscle

wasting i.e. reversal of gluconeogené$s.

The liver plays a central and a crucible role ia tarbohydrate regulation
metabolism. Its normal performance is necessaryttier maintenance of blood
glucose levels and continuous supply of organs ribgire glucose as a source of
energy. An appreciation role of the liver regulatiaf carbohydrate homeostasis is
necessary to understand the many biochemical aysigath alterations. In the liver
presence of diabetes to understanding how liveeagis may affect glucose
metabolism. It utilizes glucose as a fuel and tleestore as glycogen and synthesize

(gluconeogenesis). The majority of the absorbedagla is retained by the liver, so
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rises in peripheral glucose concentration refleotdy minor component of
postprandial absorbed glucose. Hence liver play®ssible and more significant
role than peripheral tissue in the controlling gftemic blood glucose, most
absorbed glucose is not taken up the liver, bumesabolized via glycolysis in the

peripheral tissues?

In the study of 28 days in every 7 days monitotimg blood glucose level of
diabetic animal was significantly increasing theda glucose level compared to
normal animal. The increase level of glucose to ¢brcept of glucose toxicity,
which envisions chronic exposure to abnormalitghhlevels of glucose over as a
pathogenic force leads to a toxic effect boells. Hence EAFBN treated animals
were significant reduction in all the doses. SoEAd-BN drug produces beneficial
effects in the controlling of blood glucose levigs, efforts to stimulate thg-cells
promote by insulin, and the metabolites are invd#d P, NADH and glucose -6-

phosphate respond to regulation of carbohydratalmoésm.

Lipid abnormalities are common in people with typaliabetes and are a
major contributor to the increase in cardiovasculs. In type 2 diabetes elevated
total and LDL-cholesterol, additional diabetes tetaabnormalities like elevated
triglycerides and reduce HDL-cholesterol. Insuksistance and central obesity are
two closely linked factors that are important detieing in type 2 diabetes mellitus.
Impaired insulin action allows greater free fattydarelease from an increase mass
of intra abdominal adipose tissue, promoting hepttglyceride synthesis at the
same time lipoprotein lipase activity, therefonglticeride clearance is reduced by
insulin resistanc&* Reduction of HDL cholesterol levels has been taited to

triglycerides enrichment by cholesterol ester tfanprotein and increase of hepatic
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triglyceride lipase activity, related to insulirsistance. The lipid profile of EAFBN
drug treated animals were significant changes atetic animals. It may valuable
effect of diabetic patients in Coronary Heart DsegCHD). The cholesterol,
triglyceride and LDL cholesterol levels were sigrantly reduced and increase
HDL- cholesterol level deals with no risk of athsekerotic vascular disease and
CHD. These results indicate that EAFBN has hypagtyic and hypolipidemic
effects on the diabetic rats. The hypolipidemiawtgt might be due to the increase
in insulin secretion which ultimately led to inhibn of lipolysis and prevention of
dyslipidemia. The lipid lowering activity of EAFBMhight be due to the multiple
therapeutic benefits such as potentiating of imsuprevention of cholesterol

accumulation and inhibition of lipid peroxidation.

Liver dysfunction is a known association with ditgse Liver Function Tests
(LFT) is indices of hepatic structure, cellularagtity and function. The LFT based
on the measurements of blood components that givéea of existence, extent and
type of liver damage. The main biochemical paramsete in LFT Alanine
Aminotransferase (ALT), Aspartate Aminotransferag@ST) and Alkaline
Phosphatase (ALP). The ALT and AST were indicatthg integrity of the
hepatocytes and sensitive index of hepatocellidanatje. The ALP are indicating
the indices of cholestasis and blockage of bilesfitf AST is high in heart muscle,
liver and skeletal muscle, hence damage tissuesebrased the AST in blood. The
AST levels are elevated in blood generate CHD, mbrdvepatocellular disease,
hepatitis, cirrhosis and acute hepatic obstructidre ALT is found mainly in liver,
less quantity in heart, skeletal muscle and kidAdye ALT level was more in the
liver specific than AST; therefore ALT levels amnsitive and specific indicator of

liver disease>® The elevation of ALT was associated with the omdatiabetes and
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a gluconeogenesis enzyme whose gene transcri@isnppressed by insulin. The
impairment of insulin signaling rather than purélgpatocytes injury, hence found
elevated ALT is a risk factor for type 2 diabetesliitus. The ALP is highest in

liver, biliary tract, bone and placenta. The plasti# level is used to detect the

disorders in liver and boné?

The hepatic tumors and hepatitis may cause theatbevin serum ALP
level. In the present study, the HFD-STZ treatednals showed a significant
increase in the levels of ALT, AST and ALP in serwvmen compared to the normal
animals. The treatment with the EAFBN caused aifsigmt reversal of these values
towards the normal, indicating stabilization ofgstea membrane as well as repair of
hepatic tissue damage caused by HFD-STZ toxiciflé®e stabilization of these
enzyme levels by the EAFBN was a clear indicatidbrthe improvement of the
functional status of the liver. The results prodliseiggest that pharmacological
effective may find therapeutic applications in thanagement of hepatic disorders
in addition to their insulin secretogogue and dntperglycemic effects. So the
EAFBN was accounted to no risk factors CHD, livanthge and bone disorder of

type 2 diabetic patients.

Insulin is a precursor molecule, of preproinswlimich is proinsulin further
maturation into insulin. Insulin is metabolized ibpgulinase in the liver, kidney and
placenta. About 50% of insulin secreted by the peasp-cells and its removed by
first pass extraction in the liver. It promotes algenesis in the liver and
glycogenolysis. It also inhibits hepatic gluconewngss, stimulate glycolysis and
inhibit ketogenesi$>® In the present study the HFD-STZ treated animiatsved a

significant decrease insulin level in serum evidendliabetic rats had increased the
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glucose levels and decrease insulin level, whenpeoed to the normal animals.
The treatment with the EAFBN caused a significaetersal of insulin level
indicating the anti- hyperglycemic effect througisulin secretion from the remnant

and regeneratg-cells or due to increased peripheral glucosezatihpn>°

HbAlc can be used as a diagnostic test for diak@t®sding that stringent
quality assurance tests are standardized to eritaligned, which preclude its
accurate measurement. The fasting plasma glucesks iwere performing an OGTT
and day to day variability in glucose, hence HbAbls now recommended by an
international committee, although it gives equalatmost equal sensitivity and
specificity to fasting or post load glucose measeet™>’ Whether HbAlc is better
for predicting the development of microvascular ptioations. In the present study
HFD-STZ induced diabetic rats were shown the irseethe HbAlc level than
control. The treatment of EAFBN rats was shown ifiggnt decreases towards
normal, its indicated the therapeutic effect of tlpgeventing secondary
microvascular complications of diabetes. It is a@aorsy predictor of no risk

cardiovascular risk factor, cardiovascular events strokes in diabetic patierts,

When the blood sugar is increased, it can streskidmey causing serious
damage to vascular, leading to kidney disorder. Kithleey excretes metabolic waste
products and regulates the serum level of variolbstances. Serum creatinine and
urea level change inversely with changes in glotaefiltration rate and are helpful
in gauging the degree of renal dysfunction. Serugatmine may provide as a
surrogate marker of muscle mass and potentialiosaktip between low serum
creatinine and type 2 diabetes mellittsThe Blood Urea Nitrogen (BUN) and

creatinine levels are helpful in attaining the BtiNcreatinine ratio. As kidney fall,
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BUN levels will increase, as well as level of cregte in blood, it tends to indicate a
more chronic condition of kidney damage. In thespnt study, diabetic rats
significant increase the serum creatinine and leeal, it shows the renal damage
and frequent urine output. An EAFBN treatment fraivgs the significant reduction
of serum creatinine and urea level. The fall inatrene level may be due to
increased creatinine clearance indicating the nbgtamerular filtration rate. It

reveals that, there are no changes in kidney fonciind its preventing diabetic

nephropathy and hyperglycemia induced oxidativesstr

The liver glycogen synthesis is impaired in diabethue to defective
glycogen synthase activation. In chronic diabetggcogen accumulation and
postulated long standing insulin deficiency, it nfagilitate synthase activity. The
glucose uptake of the diaphragm was studying tfeetedf glucose transporters. The
diabetic rats were GLUT4 content decreased; eximess down regulated, there is
an insulin deficiency? In diaphragms of diabetic rats, insulin did nattoze glucose
utilization. GLUT4 is the regulation of insulin,uglose transporter found primarily
in adipose tissue and striated muscle. In the ptestedy increase the glycogen in
the liver can be brought about by an increase ytaglenesis and decrease in
glycogenolysis. Hemidiaphragms taken from ratstéetavith EAFBN showed a
significant enhancement of the glucose uptake agmifisant inhibitory effect on

glucose transport (glycogenolysis) in liver compiai@ diabetic control.

In histopathological studies of the pancreas, Sdi@iaistration results in
DNA damage irg-cells of pancreatic islets due to its potent akiylg properties®
Histopathologically the damage was seen in untdedtabetic rats. There was the

regeneration of-cells in EAFBN and glibenclamide treatment growgnsce the
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cells recovered from the initial injury. The regeaten of thep-cells destructed by
STZ are probably due to the fact that pancreasaamstable cells which have the
capacity to regenerate. Therefore, the survivints @an proliferate to replace the

lost cells!®?

Wound healing is a highly complex physiological gess involving different
phases such as contraction, epithelialization, Jedion, collagenation, etc. Wound
healing deficits in diabetes are multifactorialpg@ex and inter related. This defect
was believed to cause by impaired flow of blood ambkbase of oxygen from
elevated blood glucose, reduce collagen and filmtomesynthesis from protein
malnutrition, impaired immune and cell defensesllagen, keratin and fibrin
accumulate glycation which affect binding of regafg molecules, proteolysis and
decrease the ability for protein linkaé. The hyperglycemia affects the whole
range of neutrophil functions, which include migvat chemotaxis, adherence and
phagocytic bactericidal activity? In the present investigation the EAFBN promotes
significant wound healing activity by increasing olfieration, formation of
granulation tissue, synthesis of collagen and es®ethe rate of wound contraction
compared with diabetic control. In incision wountidy increase the breaking
strength was indicative of improved collagenatwhich significantly contributes to

better effective wound healing.

In all the above studies, the EAFBN may cause fisson to evaluate the
toxicity studies, hypoglycemic effect and wound llmpactivity. Based on all these
studies, it can be concluded that EAFBN possesigthypoglycemic, antioxidant
and wound healing activity. The preliminary phytenfical studies oBarleria

noctiflora indicate the presence of some phytoconstituents filavonoides,
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alkaloids, saponins, steroids, glycosides, tannipisenols etc. The observed
hypoglycemic, antioxidant and wound healing agjivitight be due to the presence
of any of these compounds. Plant constituents neaygdlated and used as starting
materials for the synthesis of modified structuoeshey may serve as model for

biologically active compounds in natural produgtstlesis.

The ethyl actate fraction dBarleria noctiflora was subjected to column

chromatographic separation to isolate its phytottuents.

The compound may be a flavonoid, aromatic, unsgteda oxygenated
ketonic. From the spectral data the compound wastifted as Acyclica, (3
unsaturated ketone this is the first report onigsb&tion ofBarleria noctiflora Due
to the small quantities of the isolated compound@ssrspectra was not performed
and structure could not be confirmed and they weteested further for any of the
biological properties. The observed potent biolagroperties of the plant extracts
may be due to the presence of any of these compofladonoides, alkaloids,
saponins, steroids, glycosides, tannins, phenalsveder, our efforts to isolate the
flavonoids and phenolic compounds present in thieekwere not successful due to

the high polar nature of the compounds.

163



Chapter 9 Summary and Conclusion

9. SUMMARY AND CONCLUSION

The herbal medicines are the major remedy in i@adit medicinal system
and are being used in medicinal practice for thodsaf years. These have made a
great contribution in maintaining human health. deies mellitus is a metabolic
disorder of hyperglycemia with disturbances of oagarate, lipid and protein
metabolism resulting from defects of insulin seorgt insulin action and both.
Management of diabetes mellitus without any sidects$ is still a challenge to the
medical system. This is the increasing demand liemta to use natural products
with hypoglycemic activity, because insulin and longpoglycemic drugs have
undesirable side effects. Medicinal plants are geaarces of natural antioxidants
believed to exert their effects. In order to idBnthe herbal based plant drug, the
present study was focused on pharmacognostical, tophgmical and

pharmacological studies 8farleria noctiflora.

Barleria noctiflora was collected during the winter season in and radou
Erode District, Tamilnadu, India. It was identifieshd authenticated by Prof. P.
Jayaraman, Director, National Institute of HerbaieSce, Chennai-45, Tamilnadu,

India.

This is the first report of pharmacognostical stsdon the leaf and stem
parts of Barleria noctiflora. Pharmacognostical studies that microscopical,
macroscopical, physicochemical constituents andrdéiscent analysis were carried

out; these are valuable tools for selected pladtidentification of powdered drugs.

The dried plant materials were subjected to extracby Soxhlet process
separately. All the extracts were concentratedyoaks under reduced pressure and

controlled temperature. The ethanol extract washéur fractionated with ethyl
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acetate and n-butanol. The extract was used Wiro antioxidant and the fractions

were usedn vitro and in vivgpharmacological studies.

The phytochemical studies of extracts showed tlesgumce of flavonoides,
alkaloids, saponins, steroids, glycosides, tanqhenols, protein and carbohydrates
in various extracts. The crude drugs of powdergares of vitamin C, vitamin D and

inorganic elements like sodium, iodine, phosphate, chloride.

The total phenolic and flavonoids content Rdirleria noctiflora of crude
ethanolic and aqueous extract was obtained usiegefression calibration curve
and is expressed as tannic acid and rutin equitgaléfhe total phenolic and
flavonoids content was higher in the ethanolic axttrcompared to the aqueous
extract. It shows the ethanolic extractBzrleria noctifloraposse’s high antioxidant

ability.

The 1G values were found to be more than 100 pug/ml fbthel extracts
indicating the nontoxic nature of the extracts. Axgothe five extracts dBarleria
noctiflora tested forin vitro antioxidant activity, the ethanol extract Barleria

noctiflora exhibited potent antioxidant activity when compatedther extracts.

Hence, the study oih vitro antioxidant activity shows potent in ethanol
extract selected and fractioned with different sabg from the ethyl acetate and n-
butanol fractions were tested for vitro antidiabetic activity by inhibition ofi-
amylase and inhibition af-glucosidase. The results were expressed as \Which
is the concentration of the fraction to inhibit gme by 50%. Thén vitro a-amylase
anda- glucosidase inhibitory studies demonstrated EAREN inhibitory activity

of intestinal digestive enzyme. Hence, ethyl aeetedction ofBarleria noctiflora
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(EAFBN) was selected fan vivo evaluat of acute toxicity, sub acute toxicity,iant

diabetic activity and wound healing activities.

In acute toxicity studies, the lspwas determined as per OECD guidelines
for fixing the dose for biological evaluation. Th®s5, of the ethyl acetate fractions
of Barleria noctiflora (EAFBN) falls under category 4 values with no tieahd no

signs of acute toxicity at doses of 2000 mg/kg.

The subacute studies, the treatment of EAFBN 180,dhd 500mg/kg body
weight doses was no changes of body and organ tveigh observed at all doses.
The significant (p<0.01) reduction of serum glucdseel, total cholesterol,
triglyceride and LDL-Cholesterol, hence HDL-Chotasl level was significant
(p<0.01) increases. There might be due to theepoes of hypoglycemic
components in the ethyl acetate fractiorBafleria noctiflora The liver parameter
of AST was showed no significant changes and thd Advel was significant
(p<0.01) changes, but the values are in betwedgheofiormal values. There is no
significant change in hematological parameter R&C, WBC, Hb and PCV. This
observation gives credence to the use of the heroduct as a hypoglycemic agent
and showed reduced the risk factors of CHD. Soréisalt reveals, there was no

pathological indication in toxicity study.

Histopathological studies of EAFBN treated 100, 26@ 500 mg/kg body
weight doses of animal no degenerative changesahibited normal architecture
with glomerular and tubular structures in the kijglneThe histology of liver
exhibited normal liver parenchyma with no distamtiof architecture, with normal
lobules, acini, and no bile stasis kuffer cell pnoemce. Overall, these findings

support the hypothesis of EAFBN reduce the riskogfcity in the long duration of
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drug administration and reduce the risk of diabates cardiovascular patients. The
treatment with the EAFBN at the dose of 500 mg/kaglyb weight showed the

normal structure of kidney and liver tissue.

In an OGTT, the EAFBN doses of 100, 200 & 400 rmgghave shown
increase the tolerance for glucose and blood gkidesels were significantly
reduced in the dose dependent after oral admitimtré2g/kg). The EAFBN tested

drug showed significant activity, according to ttese dependent manner.

In hypoglycemic activity, the decrease body weigight be due to the low
utilization of uptake blood sugar in the cell. Whthere was a significant (p<0.01)
gain of body weight in EAFBN treated diabetic ratken compared to diabetic
control. The administration of EAFBN restores badsight seems to be a result of

its facility to reduce hyperglycemia.

The treatment with the EAFBN significant (p<0.0d¢crease in blood
glucose level was observed in HFD-STZ induced diabats, when compared to
diabetic rats. EAFBN at 100, 200 and 400 mg/kg edus significant (p<0.01)
reduction in serum lipid profile of total cholesikrtriglycerides, LDL- Cholesterol
and significant (p<0.01) increase in HDL-Cholestdryvel was observed when
compared to diabetic rats. The liver parametersew&lLT, AST and ALP

significant decrease in EAFBN treated rats whenpamed to diabetic rats.

A significant (P<0.01) increase the level of imsuland significantly
decreases the level of HbAlc was observed in EAEBDO, 200 and 400mg/kQ)
body weight dose when compared to diabetic confrbk renal parameters like
serum urea and creatinine level shows significax0(01) decrease was observed in

for EAFBN (100, 200 and 400mg/kg) body weight dedeen compared to diabetic
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control. There was a marked significant (p<0.0-urtion in the liver glycogen
levels of diabetic rats and EAFBN (100, 200 and mM@g) treatment showed
significant (p<0.01) increase in liver glycogen d&s when compared with the

diabetic rats.

The glucose uptake by hemidiaphragms showed afisigmi reduction of
diabetic rats when compared to control group. Thiegge uptake were significant
(p<0.01) enhancement of rats treated with EAFBND(D0 and 400mg/kg), when
compared to diabetic control. The glucose transpbowed a significant (p<0.01)
enhancement in diabetic rats as compared to naatel Also, both EAFBN (100,
200 and 400 mg/kg) treated rats showed a signifif@0.01) inhibitory effect on
glucose transport in liver tissue. In histopathglogf the pancreasp-cells of
pancreatic islets were damage in diabetic aninTdlere was the regeneration [Bf
cells in EAFBN treatment groups since the celloveced from the initial injury.
The treatment with the EAFBN at the dose of 400 kmyddody weight showed
slightly normal structure of pancreas tissue. Thessults suggest the potent
hypoglycemic nature of the EAFBN and support the DCHsk and other

complications in type 2 diabetes.

The EAFBN was assessed for the wound healing #&ctini rats using
excision and incision wound models. The percentdggure of the excision wound
area for the control rats was found to be 15.352®090.1+0.27 between 4 to 16
days of the experiment. The treatment with the ENFR& 5% w/w and 10% w/w
showed a percentage closure, 19.5 + 0.42 to 95@2¥ and 19.5 + 0.18 to
96.6 + 0.10 between 4 to 16 days of the treatmglhtthe values were found in

significant (p<0.01), when compared to diabetic toananimals. The complete
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epithelization was observed in the same day of BEAKB0% w/w) and standard
drug, hence diabetic control rats (23.66 = 0.55)ewke days increase the period of

epithelization compare to normal control (18.83.14).

In the incision wound model, the animal treatechwite topical application
of EAFBN 10% wi/w treated animals skin breaking sfjth and standard drug have
shown more or less same skin breaking strength.tifdl values were found in
significant (p<0.01), when compared to diabetic tomnanimals. In the present
investigation theBarleria noctiflora fraction promotes significant wound healing
activity by increasing proliferation, formation gfranulation tissue, synthesis of
collagen and increase the rate of wound contractionpared with diabetic control.
Based on the results, we can conclude the plaBadéria noctifloracould be used

for diabetes and to prevent the complications petg diabetes.

The preliminary phytochemical tests of the extiadicated the presence of
flavonoides, alkaloids, saponins, steroids, gly#esj tannins. Many of these are
known to possess antioxidant, hypoglycemic and wokealing activities. These
activities observed in the fraction may be due ghesence of flavonoids, tannins

and phenolic in the EAFBN fraction.

The ethyl acetate fraction d&arleria noctiflora was subjected to column
chromatography and isolation of active constitueiitse compound was isolated
and their purity was confirmed by TLC using diffetesolvent systems. Based on
the spectral analysis viz, IR, NMR and UV spectiney were identified as Acyclic

a, B unsaturated ketone.
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In conclusion, the present study provides the gdthwmical and biological
investigation of theBarleria noctiflora plant. The plant extracts were shown to
possessn vitro antioxidant properties. Among them, the ethanektractBarleria
noctiflorawas found to be most potent. Timevivo studies carried out ethyl acetate
fraction ofBarleria noctiflorarats proved the potent hypoglycemic activity. Dleth
biochemical and histological evidence was provittegrove the activity. The ethyl
acetate fraction oBarleria noctiflora was also found to possess vivo wound
healing activity in excision and incision models. the phytochemical analysis,

Acyclic a, B unsaturated ketone compound was isolated.
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10. IMPACT OF THE STUDY

Objectives achieved
1. The present study for the first time pharmacogoabtstudies carried out to

demonstrate thBarleria noctiflorafor selection and identification.
2. Potentin vitro antioxidant activity observed in plant extractsaveral methods
3. Potentin vitro antidiabetict activity observed in plant fractions

4. This is the first time acute and subacute toxiclagstudies were observed in

plant fraction, under the study did not exhibit aoyicity to the animal models.

5. The potentin vivo hypoglycemic activity in ethyl acetate fraction Bérleria
noctiflora were proved undoubtedly based on the biochemicdlhastological
evidences. The plant extract can be used in fotmus containing such

principles.

6. The study also proved the vivo wound healing activity of ethyl acetate fraction

of Barleria noctifloraagainst diabetes.

7. First time, Acyclica, B unsaturated ketone compound was isolated from this

plant
Scope for further research

There is further scope for research in isolating ¢ther phytoconstituents
and to carry out the other biological properties thfe extract and its
phytoconstituents. There is also a need to eshatiis mechanism of the observed
activities. Further mass spectra of this compoumy e obtained for confirmation

of this compound structure.
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