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CHAPTERJJ DISCUSSION 

An herbal medicine can be defined as a medicinal product consisting of a substance 

produced by subjecting a plant or plants to drying, crushing or any other processes or of a 

mixture whose sole ingredients are two or more substances so produced, and water or 

some inert substances1
• Herbs are an integral part of nature and play a vital role in 

humans by preventing diseases. Herbal medicine based upon the premise that plants 

contain natural substance that can promote health and alleviate diseases. Their increasing 

use in recent years is clear evidence of public interest in having alternatives to 

conventional medicines. Scientists have proven to humanity the effective use of some 

herbs. The development of modem chemistry has pennitted the isolation of chemicals 

from medicinal herbs that have served as drogs or starting materials for the synthesis of 

many important drugs todai. The hist..ory of herbal medicine is a great help to our current 

state where many new diseases are being discovered. We need all the knowledge which 

can get from natural and herbal medicine in order to be able to find cures and alternatives 

to otherwise harmful medicmes. 

Medicinal plants are plants whose extracts can be used directly or indi~tly for the 

treatment of different ailments. Therefore, the use of ~itional medicine and medicinal 

plants in most developing countries, as a basis for the maintenance of g9od health, has 

been widely observed3
• Scientists throughout the world are trying to explore the precious 

assets of medicinal plants- to help the suffering humanity. Furthermore; in the world more 

than 30% of the pharmaceutical preparations are based on pl~mts4• However, an 

increasing reliance on the use of medicinal plants in the industrialized societies has been 

traced to the extraction and development of several drugs and chemotherapeutics from 

these plants. The use-ofmedicinesftom plants in the form of local medicine dates back to 

4000·5000 B.C. While the medicinal values of these plants are due to the pt1fsence of 

small doses of active compounds which produces physiological actions in the human and 

animal body .Some of the important bioactive compounds found in medicinal plants are 

alkaloids, glycosides, resins, gums, mucilages etc5
• It was observed that developed 

countries mostly imports raw materials of valuable medicinal plants from developing 

countries. Where they are screeneq, analyzed and used in drug preparations, and returned 

as high priced medicines to developing countries6
• 
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Medicinal plants are valuable for modern medicine in four basic ways 

a) They are used as sources of direct medicinal agent 

b) They serve as a raw material base for elaboration more complex semi-synthetic 

oompounds. 

c) The chemical structure derived from phytoconstituents can be used as models for 

new synthetic compounds. 

d) Plants can be used as taXonomic markers for discovery of new therapeutic 

compounds 7• 

Plants show enormous versatility in synthesizing complex materials which have no 

immediate obvious growth or metabolic functions. These complex materials are referred 

to as secondary metaboiites. Plants seconda.ry metabolites have recently been referred to 

as phytoohemicaJs. Phytochemicals are naturally occurring and biologically active plant 

compounds that have potential disease inhibiting capabilities. It is believed that 

phytochemicals may be effective in combating or preventing disease due to their 

antioxidant effuct8•
9

• Antioxidants protect other molecules from oxidation when they are 

exposed jo free radicals and reactive oxygen species which have been implicated in the 

etiology of many diseases and in food deterioration and spoilage10,n. Medicinal plants 

have been used for -centuries before the advent of orthodox medicine. Leaves, flowers. 

stems, roots, seeds, fruit, and bark can all be constituents of herbal medicines. The 

medicinal values of these plants lie In their component phytochemicaJs, which produc~ 

definite physiological actions on the human body. Most important of these 

phytochemicals are alkaloids, tannins, flavonoids and phenolic compounds12
• 

Present $Wdy investigated for the phytoi\ihemical, their toxicities and pharmacological 

activities of two well-known plant used in traditional medicines of the family 

Zingfberaceae and Asteraceae from Sikkim Himalayan region. Both of these plants were 

extensively u,Sed by the ttaditional healer of Sikkim for their primacy health care. The 

present study on the plants was undertaken to evaluate the bioactivity of two plants K. 

rotunda and E. cannabinum both in vitro and in vivo for justification of their use as 

ethnomedicine and to isolate and identify the bioactive principle(s) in pure form. 

Standard methods were followed for the collection and processing ofth~ plants and their 

useful parts. Authentication of the plants was made with the help of qualified scientists 
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from the BSI, Gangtok branch, Sikkim, India. The extractions of the plant parts and 

prescreening of the extracts were done by standard protocols and·the universally accepts 

methodologies, as described in materials and methods. 

The phytochemical study of the plants was explained in chapter 3. The extr.actions of the 

plant parts were made at rpom temperature using methanol as solvent and the collected 

extrw::ts were concentrated under reduced pressure. The extracts were then concentrated 

and extracted with distilled water. The water-soluble component was fractionated by 

extracting it successively with petroleum ether, ethyl acetate. The ethyl acetate soluble 

fraction was subjected to chromatographic analysis13
• By using column chromatography 

technique with various developing phases compound I and compound ll were isolated 

from ethyl acetate fractionts respectively. Their structures were determined with th~ help 

of spectral analysis like Ultraviolet (UV), Infrared (IR), Proton Nuclear magnetic 

resonance (1H NMR) and Mass (MS) spectra. 

The crystalline material isolated from the K. rotunda yielded compound I (chalcone) a 

flavonoid soluble in water and methanol. The UV absorption spectrum confirmed that 

presence of phenolic aromatic rings in compound I. The IR spectruni confirmed the 

presence of hydroxyl group and. aroltlatic ring in the compound. 1H NMR spectrum 

confirmed that compound I was ind~ated the presence chalcone i.e. HC=CH-C::;:Q. The 

molecular ion peak (base peak, M+)at m/z 312.2670 (calculated for CtsOsHls, 314.1154) 

and the fragmentation peaks at m/z 153, m!z 165 revealed the empirical fonnula of 

C1sOsH1s· The result is corresponding tp the moieculat fonnula CtsOsHt8• It has ~n 

concluded that the structure of the isolated compound I was established according to 

combined spectral data i.e. 2- hydroxy, 4, 4', 6- trimethoxy chalcone. 
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Compound II was obtained as yellow amorphous powder, partially soluble in water and 

methanol. The UV absorption spectrum showed two major absorption bands which are 
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typical fur flavol}ols that confirmed presence of phenolic aromatic rings in compound II. 

TheIR spectrum showed the presence ofhydroxyl group and aromatic ring. the 1HNMR 

spectrum indicated the presence of 1, 2, 3, 5- tetrasubstituted benzene ring. The 

molecular ion peak (b~se ~ak, M*) at m/z 302 and the ii'agmentation peaks at mlz 153, 

mlz 285 revealed the empirical formula of C1sHIO<h- The UV, 1H NMR and El-MS data 

led to the identification of the compound II correspond.s to be molecular formula 

CtsHI007 and the structure of the isolated compound II was 3',4',5,7- tetrahydroxy 

flavonol or quercetin. 

OH 
I 

/"·· /OH 
/;'/ ~.d/' 

Stmcture of compound IT 

AU the recorded spectral data discussed in ehapter 3 conclusively prove the identity of 

the isolated compound I as 2•hydroxy 4,4 ',6- trimethoxy chalcone and compound II as 

3 ',4 ',5, 7 -tetrahydroxy flavonol confirmed one of the major bio constituent of the plant. A 

large number of natural flavonoids with biological activity have been identified in recent 

decades. One group of these products, the polyhydroxylated chalcones~ exhibit 

antimicrobial antiviral, antitumoral and antiinflamatory activities, and applications of 

therapeutic eJ:"Jects have been reported. The increase of the bacteriostatic action due to 

free hydroxyl groups on the aromatic A- and B .. rings which showed that the introduction 

of hydroxyl groups, especially in the 4- and 4 '- positions enhance the bioactivity of 2-

hydroxycbalcone14"21. Chalcones are yellow phenolic pigments present in plants. 

Chalcone is an aromatic ketone that forms the central core for a variety of important 

biological compounds, which are known collectively as chalcones. They show 

antibacterial, antifungal, antitumor and anti-inflammatory properties. They are also 

intermediates in the biosynthesis of flavonoids, which are substances widespread in 

plants and with an array of biological activities. Chalcones are also intermediates in the 
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synthesis of flavones22• The flavones are characterized by a planar sttucture because of a 

double bond in the central aromatic ring. One of the best-described tlavonoids, quercetin, 

is a member of this group. Quercetin is found in abundance in onions, apples, broccoli, 

and berries. The second group is tbe flav~ones, which are mainly fqund in citrus fruit. 

An example of a flavonoid ofthis group is natigin.Flavonoids are mainly found in green 

and black tea and in red wine23 whereas anthocyanins are found in strawberries and other 

berries, grapes, wine and tea. An important e~ct of tlavonoids is the scavenging of 

oxygen-derived free radicals. In vitro experimental systems also showed that flavonoids 

possess antiinflammatory, antiallergic, antiviral, and antjcarcinogenic properties24
• The 

aim ofthis review was to give an overview ofthe resean;h in the field offlavonoids. The 

potential valuable working mechanisms of tlavonoids are discussed, followed by pres~t 

knowledge on the absorption, conjugation, and toxicity of these substap'ces. Quercetin is 

widely distributed in the plant kingdom and is the most abundant in the flavonoid 

molecules. It is found in many consumed foods, including apple, onion, tea, berries and 

brassica vegetables as well as many seeds, nuts, flowers, roots, barks and leaves. It is 

reported for having many beneficial effects on human including cardiovascular 

protection, anticancer activity, antiulcer effects, anti-allergy activity, cataract prevention, 

antimicrobial activity, antioxidant activity and anti·inflammatory effects25
,
26

• It is 

reported to inhibit metabolic enzyme systems and P-glycoprotein27• Re~ent reports 

indicate that quercetin and its glycoside ~titnulate human peripheral blood leukocyte 

proliferation and signifi~antly increase the helper T -cells28
• 

Oetennination of acute toxicity is usually an initial screening step in the assessment and 

evaluation of the toxic characteristics of unknown compound which has been included in 

chapter 4 of the present studies. Fifty percent lethal dose or LDso (acute oral toxicity) is 

performed in Swiss albino mice following standard p:rotocot29
· The median lethal dose 

(MLD) of the methanol extract of K. rotunda Jhizome was found to be 5glk~ body weight 

in oral route. While the MLD of the methanol extract of E. cannabinum was to be 4.5g/k:.g 

body weight in oral ro\lte. The MLD of isolated compound I was found to be 213. 7mg/k:.g 

body weight, where as the MLD of the isolated compound ll was found to be 196.3mg!kg 

body weight by oral route. Therefore, the doses of 200tnglk.g, 400mg/k:.g p.o. for extracts 

and lOmglkg, 20mg/kg for isolated compounds were fixed to carry out all 

pharmacological experiments. These selected doses are well tolerated in the system tested 
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and no untoward effect was observed with the methanol extract of either K. rotunda or E. 

cannabinum. The study included several pharmacological activities of the methanol 

extracts and isolated compounds of K. l"otunda rhizome and E. cannabinum leaf on the 

basis of their ethnomedicinal uses. The toxicity study indicates that the extract is not 

toxic at the tested doses. 

Oxidative stress is caused by an imbalance between the production of reactive oxygeq 

and a biological system's ability to readily detoxify the reactive in~ermediates or -easily 

repair the resulting damage. In humans, _oxidative stress is involved in many diseases, 

such as Atherosclerosis, Parkinson's disease and Alzheimer's disease and it may also be 

important in ageing. In chemical terms, -oxidative stress is a large increase (becoming less 

negative) in the cellular reduction potential, or a large decrease in the reducing ~apacity 

of the cellular redox couples, such as glutathione30
• The effects of oxidative stress depend 

upon the size of these changes, with a cell being able to overcome small perturbations 

and regain its original state. However, more severe oxidative stress can cause cell death 

and even moderate oxidation can trigger apoptosis, while more inwnse stresses may 

cause l)ecrosis31
• A particularly destructive aspect of oxidative stress is the production of 

reactive oxygen species, which include free radicals and peroxides. Some of the less 

reactive of these species (such as superox.ide) can be converted by oxidoreduction 

reactions with transition metals or other redox cycling con;Ipounds including quinones 

into more aggressive radical species that can cause extensive cellular damage32• Most of 

these oxygen-4erived species are produced at a low le-vel by nortnal aerobic metabolism 

and the damage they cause to ~ells is constantly repaired. However, under the severe 

levels of oxidative stress that cause necrosis. the damage causes ATP depletion, 

preventing controlled apoptotic death and causing the cell to simply fall apart33
•
34

• During 

lipid J)eroxidation, the end products like MDA and 4 .. HNE are formed by oxidation of 

polyunsatUrated fatty acids. The MDA can be reacted with two molecules of 

thiobarbitu.ric acid to give a pinkish red colour complex which is measured at 53tlnm. 

Likewise 4-HNE is treated with DNPH solution and the absorbance was taken at 350nm. 

Increase in MDA and 4-HNE levels of the drug-treated group suggests the occurrence of 

lipid peroxidation. This process oflipid- peroxidation especially occurs in the presence of 

some metal ions like Fe2
+ and other prooxidants35

• So the decrease in MDA and 4-FINE 

content of tissue homogenates implies the free radical scavenging property of ascorbic 
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acid. The increase in MDA content with respect to control when the tissue homoge11ates 

were treated with ascorbic acid alone indicates the prooxidant effect of ascorbic acid36
• 

The quantification of MDA and 4-HNE can be directly correlated with the lipid 

peroxidation inhibition capacity of the extracts. The TBARS formation inhibitory effect 

of the me'dlanolic extract of the plants of K. rotunda and E. cannabinutn were 

significantly higher than that of control which was discussed in chapter S. The lipid 

peroxidation inhibition capacity of K. rotunda was studied by dose dependent manner 

and it was concluded that the antioxidant activity has inverse relationship with dose i.e. 

high at low dose and vice versa. The extn;t,ct at l OOJ.L~ml and 200J.Lg/ml has significant 

lipid peroxidation inhibition activity in respect to 500 and l 000f,1g/ml. The lipid 

peroxidation inhibition activity of extract of E. cannabinum has observed in higher doses. 

The dose of 1 00f,1g/ml and 200Jtg/ml has insignificant activity whereas 500flg/ml and 

lOOOJlg/ml has moderate and significant lipid peroxidation activity respectively. 

Wound healing is a process by which a damaged tissue is restored as clo~Jely as possible 

to its normal state and wound contraction is the process of shrinkage of area of the 

wound. It mainly depends on the repairing ability of the tissue, type and extent of damage 

and general state of the health of the tissue. the granulation tissue of the wound is 

primarily composed of fibrobla"St, collagen, edema, and small new blood vessels. The 

undifferentiated mesenchymal cells of the wound margin modulate themselves into 

fibroblast, which start migrating into the wound gap along with the fibrin strands. The 

collagen composed of amino acid (hydroxyproline) is the major component of extra 

cellular tissue, which gives strength and support. Breakdown of collagen liberates free 

hydtoxyproline and its peptides. Measurement ofthe hydroxyproline coqld be used as an 

index for collagen turnover. In thapter 6 the data obtained revealed that the 

hydroxyproline conteat of the granulation tissue of the animals treated with methanol 

extract was significantly increased when compared to the control group, indicating 

increased collagen tutnover. Increase in breakin$ strength of granulation tissue of 

methanol extract treated animals indicated the enhanced collagen maturation by increased 

crosslinking. In addition, ihcrease in dry granulation tissue weight also indicated the 

presence of higher protein content. The effect of methanol extracts of K. rotunda, E. 

cannabinum and their isolated ~ompounds were screened on excision, incision and dead 

space wound models concurrently with the control and reference standard fuunycetin 

229 



ffiAPTfBll DISCUSSION 

sulphate cream treated animals. The preliminary phytochemical analysis of methanol 

extracts of K. rotunda and E. cannabinum revealed the presence of flavanoids and 

triterpenoids. Flavonoids are known to reduce lipid peroxidation not only by preventing 

or slowing the onset of cell necrosis but also by improving vascularity. Hence, any drug 

that inhibits lipid peroxidation is believed to increase the viability of collagen fibrils by 

increasing the strength of coHagen fibres, increasing the circulation, preventing the cell 

damage and by promoting the DNA synthesis. Flavonoids, triterpenoid are also known to 

promote the wound-healing process mainly due to their astringent and antimicrobial 

property, which seems to be responsible for wound contraction and increased rate of 

epithelialisation·'7"
39 Thus, wound-healing property of K rotunda and E. <.''GIU~t.Jbinum 

may be attributed to the phytoconstituents present in it, which may be either due to their 

individual or additive effect that fastens the process of wound healing. The results of 

present study indicated that the isolated compound I and H i.e. chalcone and quercetin 

from K. rotunda and E. cannabinum respectively promotes significant wound healing 

activity. This was demonstrated by a significant increase observed in the rate of wound 

contraction, enhanced epithelialization, increase in hydroxyproline: and hexosantme 

content. Hydroxyproline, the main constituent of collagen serves as a marker of collagen 

biosynthesis at the wound site. Collagen not only confers strength and integrity to the 

tissue matrix but also plays an important role in homeostasis and in epithelialization at 

the later phase of healing. Increased hexosamine content reflects the stabilization of 

collagen molecules by enhancing electrostatic and ionic interactions40
• In the present 

study enhanced levels of collagen and hexosamine in tlavones treated rats probably 

provided the strength to regenerate tissue and aided healing pattern. Histological 

evidences further supported these results greater degree of epithelialization and 

fibroblastic deposition observed in flavonoid treated wounds signifies pro-healing effect 

of the plilftt m~terial. Significant promotion of wound-healing activity was observed in 

methanol extracts of both the plants and its isolated compound-1 and n in all the three 

wound models such as excision, incision and dead space wound. In excision model the 

percentage closure of wound area was significantly increased by the curative effect of 

methanol extract of tuber of K. rotunda and E. cannabinum leaf and their isolated 

compound in the animal group. The data revealed that the rate of wound contraction was 

significantly high in the animals treated with isolated compound I and II. In incision 
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wound model the maximum breaking strength was observed in animals treated with 

isolated compound-I and II followed by methanol extracts of both the plants. In dead 

space wound model the hydroxyl proline content was found to be more in isolated 

compounu treated animals in case of both the plants. Histological study of the sections of 

the granuloma tissue of the animals treated with methanol extract and isolated product 

showed complete epithelialization, increased fibrosis and collagen formation with lesser 

macrophages., whereas in the isolated compound treated animals the healing activity was 

comparatively more. From these findings it was concluded that isolated compound·! and 

II exhibited significant wound healing activity. The extracts as well as isolated compound 

I and ll may be suggested for treating various types of wounds in human beings. 

Uncontr0lled acid secretion and ulceration of stomach mucosa due to several reasons 

have posed serious problems to the human health all over the globe4
\ Gastric mucus 

plays an important role in gastric defensive mechanisms by acting as a protective barrier, 

mainly because of its glycoprotein content. The water stored by this glycoprotein 

prevents hydrogen ions from reaching the cell surface42
• Prostaglandins play an important 

role in modulating the integrity of the gastric mucosa in the presence of gastric acid 

secretion43
• Non steroic;lal anti-inflammatory drugs can damage the gastrointestinal 

mucosa by local injury, when surface cells are damaged and allow a«id diffusion into the 

sub mucosa, and by systemic injury, when systemic inhibition of prostaglandin synthesis 

Qccurs, thereby reducing gastric mucus production, bicarbonate secretion, and mucosal 

blood flow44
'
45

• NSAIDs also delay the healing of peptic ulcers, interfere with the action 

of growth factors, decrease epithelial cell proliferation at the ulcer margin, deCJ.l'ase 

angiogenesis in the ulcer bed; and slow the maturation of granulation tissue46
• 

Phytochemical analysis revealed the presence of flavonoids in the methanolic extract. 

These compounds. which are important for the normal growth, development., and defense 

of plants47
• also exert a gastro protective action in mammals by increasing endogenous 

prostaglandin levels, decreasing histamine secretion, inhibiting Helicobacter pylori, .and 

scavenging oxygen-derived :free radicals48
• This gastro protection has been reported 

for various fta.vonoids including rutin, naringin, quercetin, ~aempferol, sophoradin and 

luteolin. Rutin reduces the levels of lipoperoxides and increases the activity of the 

anti oxidant enzyme GSH·PX49
"
53

• Then the protective action of flavoooids may be 

assessed by the stimulation of mucus and bicarbonate secretion and by their 
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inhibitory effect on the proton purltp of parietal ceUs54
• Recent studies found that 

ditrerent substances from plant sources not only afford gastro protection but also 

accelerate ulcer healing55
-
57

• Peptic ulceration was immensely induced with different 

intensities in each of the ulcer models. The ulcer index for K. rotunda extracts (200 and 

400 mglkg) and isolated compound I (10~ 20 mglkg) in model-A were found to be 

statistically significant when compared with control for positive control group at 5 % 

level of significance (P<0.05). The ulcer index for E. cannabinum extract (200 and 400 

mglkg) and isolated compound ll (1 Omg, 20mglkg) in model-A were found to be 

statistically significant when compared with control for positive control group. Similarly 

the volume of gastric content, total acidity and total acidity output/100 ml of extract 

treated groups forK. rotunda and E. cannabinum 200 and 400 mglkg and their isolated 

compound had significantly reduced the values when compared with control. All the 

extract treated animal parametric values were comparable with that of standard group The 

extracts at the dose level'Of200,400 mglkg and the isolated compound I and II at the dose 

level of 10, 20 mglkg showed <:Iose response antiulcer effect. The group 400 mglkg for 

both the plant extract showed significant difference when compared with standard drug 

ranitidine. For another fJlodel aspirin induced (model-B) the ulcer index values of 

methanolic extract of Kaempforia rotunda and Eupatorium cannabinum and their Isolated 

compounds re.sults compared to control and ranitidine treated groups and clarified then 

verified and found to be highly significant when compared with control and ranitidine 

group at 5% level of significance. The results of the present investigation in chapter 7 

showed antigastric ulcer propertitts of a methanolic extracts of K. rotunda and E. 

cannabinum as demonstrated by all ex~rimental gastric ulcer models. Many factors and 

mechanisms are implicated in the ulcerogenesis E!Ild gastric mucosal damage induced by 

the different models used in the present study involving the increase of gastric acid 

output, vascular injury. depletion of gastric wall mucin, mucosal damage induced by 

nonsteroidal anti-inflammatory drugs. In eftbrt to search curative and safe agents for the 

treatment of peptic ulcers in our indigenous medicinal plants for this purpose Kaempfotia 

rotunda and Eupatorium cannabinum were selected for preliminary screening of their 

antiulcer in rats. 

Intlammation is generally considered as an essentially protective respo~se to tissue injury 

caused by noxious physical, chemical or microbiological stimulus. It is a complex 
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process involving various mediators, such as prostaglandins, leukotrienes and platelet 

activating facto~8• The major m~rophage derived inflammatory mediators such as pro

inflammatory cytokines, tumour necrosis factor-a (TNF- a) and the reactive free r~«:lical 

nitric oxide (NO) synthesized py inducible NO synthase (iNOS}, contribute to the 

development of inflammatory diseases59
• Thus, inhibition of the excessive production of 

TNF -a and/or NO could be employed as criteria to evaluate potential anti-inflammatory 

cornpounds Due to the increasing frequency of intake of NSAID's and their reported 

common side effects, there is need to focus on the scientific exploration of herbal drugs 

having fewer side effects. So, there is a continuous search for indigenous drugs, which 

can provide relief to inflammation. To give a scientific validation to this plant, an attempt 

was made to study the anti-inflammatory activity. 

Carrageenan injection into the rat paw provokes a local, acute inflammatory reaction that 

is a suitable criterion for evaluation of anti-inflammatory agents60
• Inhibition of 

carrageenan induced inflammation in rats is one of the most suitable ~est procedures to 

screen anti-inflammatory agents61
-64. The development of edema in the paw of the rat has 

been described65 as a biphasic event. The initial phase is attributed to dw release of 

histamine and serotonine66
• The second, accelerating, phase of swelling is due to release 

of prostaglandin like substance. The presence of prostaglandin E2 in inflammatory 

exudates from the injected foot can be demonstrated at three hours time period and 

theteafter67
• Indomethacin is used as standard reference drug as it is reported to inhibit 

inflammation by its effect upon plasma exudation associated with carrageenan mediated 

inflammation 68
• It has been reported that the secooo phase of edema is sensitive to both 

clinically useful steroidal and non-steroidal anti-inflammatory agents and they are 

releated to COX inhibition, especially COX-269
• Intraperitoneal injection of carrageenan 

leads to inflammation of the peritoneum resulting from carrageenan ind~ced release of 

interleukin-1 from macrophages in the carrageenan insulated tissue. lnterleukin-1, a pro

inflammatory cytokine, induces accumulation of polymorpho nuclear cells by a varieey of 

processes including adhesion and cell mobilicy70
• Leukocyte aggregation is a fundamental 

event during inflammation. Cell migration occurs as a result of much different process 

including adhesion and cell mobilicy. Indigenous drug systems can be source ofvariecy of 

new drugs which can provide relief in inflammation. The anti-inflammatory activity of 

the methanolic extract of K. rotunda and E. cannabinum against oedema showed 
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significant antHntlammatory activity and the results were comparable to that of standard 

steroidal anti~ inflammatory drug. Cartageeenan induced odema is mediated by release of 

histamine and 5HT followed by the prostaglandin, kinin71 and has been frequently used to 

assess the anti-inflammatory effects of natural products 72
• Phytochemical analysis 

revealed the presence of steroids, flavonoids, tannins and saponnins. Flavonoids which 

have been shown to exhibit useful anti-infla:tllplatocy activity73 .FlavotWids may .act by 

reducing the effect of inflammatory mediators. They have been shown to inhibit the 

migration of leucocytes in experimental models. Hence anti-inflammatory activity ofthe 

extract might be due to the presence of flavonoids. In chapter 8 it was revealed that the 

methanolic extract of K. rotunda and E. cannabinum exhibited significant (p<0.05) anti

inflammatory activity at doses of 200 and 400 (mg!Kg b.w.p.o.). Both the extracts 

exhibited inhibition in mt paw odema. The present study indicates the potential of these 

herbal drugs as anti-inflammatory drugs. Such drugs can be explored in various 

inflammatory diseases. The activity may be attributed to the inhibition of the COX-2 

enzyme or inhibition of the activation of transcription factors. It can be concluded that 

both the extracts have potential to be explored as anti-inflammatory agents due to 

presence offlavonoids as active constituent. 

Pain is a complex phenomenon that is modified by experience. emotion. Pain begins with 

the activation of receptors kno.wn as nociceptors. Once these nerve endings are 

stimulated, their signals are transmitted to the spinal cord, and then relayed to higher 

brain .centers where the impulse is interpreted. it is an unpleasant sensory and emotional 

experience associated with actual or potential tissue damage or described in terms of such 

damage7
4-

76
. The primary purpose of an a11algesic is to relieve pain. For many people, at 

the first sign of pain headache, migraine, muscle pain, backache, cramps~ joint pains, 

premenstrual syndrome. Herbal pain medicine in tbe form of an herbal pain 

killer bel:ioming a popular aire,mative to traditional pain-relief medication. Many people 

choose a type ofhetbal pain killer to relieve them of their pain77• Fever may be a result of 

infection or one of the sequelae of tissue damage, inflammation, graft rejection, or other 

disease states. Antipyretic are drugs, which reduce elevated body temperature. Regulation 

ofbody temperature requires a delicate balance between production and loss of heat, and 

the hypothalamus regulates the set point at which body temperature is maintained. In 

fever this set point is elevated and a drug like paracetamol do not influence body 
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temperature when it is elevated by factors such as exercise or inl;reases in ambient 

temperature78
• Paracetamol has been shown to suppress fever by inhibiting prostaglandin 

synthetase resulting in the blockade of synthesis of prostaglandin in the brain79
• This 

study, intended to investigate the analgesic and antipyretic activities of K. rotunda and E. 

cannabinum by studying the effects of methanol extracts of the plfW.ts on nociception 

induced by immetsing the tail in a cup of freshly filled water of exactly 55<>C, and on 

fever induced by yeast. Phytochemical screening Qf the methanolic extract of the p-lant 

under investigation shows that it contains triterpenoid80
• The plant-derived secondary 

metabolites have, over the years, greatly contributed to our current understanding of the 

important mechanisms related to the process of pain transmission and treatment81
• In 

ehapter 9 the methanotic extracts of K. rotunda rhizomes and leaves of E. cannabinum 

on tail immersion method using mice was investigated. The methanolic extract of K. 

rotunda and E. cannabinum shows a good degree of analgesic activity at (200 and 400 

mglkg) in comparison with pentazocine (l Omglkg). The analgesic activity exhibited by 

the methanolic extract may be significant (p < 0.05) due to inhibitory effect on histamine, 

5·HT and kinin like substance. On preliminary phytochemical screening the methanolic 

extract of K. rotunda and E. cannabtnum was found to contain flavonoid compounds. 

Flavonoids are known to target prostaglandins which are involved in the I~ phase of 

acute inflammation and pain perception82 .Hence, the presence of flavonoids in both the 

extracts may be contributory to the an~i-intlammatory and analgesic activiti~s. The plant 

extract, at doses of 200 and 400 mg/kg body weight, showed significant central as wen as 

peripheral analgesic activity by oral route. Therefore, the current study indicated that~ 

methanol extract K. rotunda and E. cannabinum have signific!Ult central alld peripheral 

analgesic activity. Thus, the extracts could have a gQod analgesic activity in pain. The 

e:tfect of methanol extract of K. rotunda and E. cannabinum on yeast induced PYJ.\'Xia has 

been shown in chapter 9. Treatment with the extntcts ofbpth the plants at the doses of 

200, 400mg!kg body weight and paracetamol decreased yeast induced elevation Qfbody 

temperature of rats. The results thus obtained from both the standard drug treated group 

and extracts treated groups were compared with the control group and a significant 

reduction in the yeast elevated rectal temperature was observed in a dose dependent 

manner. 
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Antimicrobial therapy aims tQ treat infection with a drug to which the causative organism 

is sensitive. Antimicrobial agents can be administered on a 'best guess' basis, with a 

sound knowledge of the infectious disease, the most probable patho~en and the usual 

antibiotic sensitivity pattern of the pathogen. This is called empirical therapy, and 

contrasts with rational therapy when antimicrobial agents are administered after the 

sensitivity of the pathogen is establi$hed t!>y culture and in vitro testing in the laboratory. 

In general, empirical therapy is undertaken in a majority of situations encountered in 

dentistry. Antimicrobial agents can either inhibit the growth of microbes (bacteriostatic 

agents} or kill micro-organisms (bactericidal agents} by a variety of mechanisms. 

Depending on the concentration of the antibiotic the same drug could act as a 

bacteriostatic or a bactericidal age.-.t. In general, however, one or more of the following 

target sites are involved in the process: the cell wall, the cytoplasmic membrane. 

ribosomes, and nucleic acid replication sites. Large quantities of antimicrobial agents are 

produced and consumed globally with the simultaneous potential for exerting selective 

pressure for resistant bacteria. Mechanisms of antimicrobial resistance are inactivation of 

the drug and altered cell wall permeability~ so that the drug is unable to enter the 

organism. Modification of the active site of the drug: modification of the enzyme or 

substrate with which the antimicrobi~l agent reacts enables the organism to function 

normally despite the presence of the drug33
• T~ rematkable powerful and specific 

activity of anti-microbial drugs is due to their selootivity for specific targets that are either 

unique to microorganisms or much more; important in terms of hvman use84
• The 

antimicrobial compounds mainly isolated from microbes are strUcturally different from 

the compounds isolated from plant sources. Many investigators have demonstrated the 

antimicrobial activity of the constituents of.some higher plants and quite anum~ of 

chemical compounds of plant origin have been shown to possess antimicrobial activities. 

In diseases of microbial origin, the plants function as a result of antimicrobial activity 

against the causative agents85
"
91

• The antimicrobial of plant source include tlavonoids, 

essential oils, alkaloids, anthraquinones, triterpenoids etc. One of the main approaches for 

the discovery ofantimicrobials from higher plants is the evaluation of the medicinal plant 

extracts on pathogenic microbes. Flavones ate phenolic structures containing one 

carbonyl group (as opposed to the two carbonyls in quinines). The addition of a 3-

bydtoxyl group yields flavonoids. Flavono~s are also hydrox.ylated phenolic substances 
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nut occur as a C()...C3 unit linked to an aromatic ring. Since they are known to be 

synthesized by plants in response to microbial infection, it should not be surprising that 

they have been found in vitro to be effective antimicrobial substances against a wide 

array of microorganisms. Their activity is probably due to their ability to complex with 

extracellular and soluble proteins and to complex with bacterial cell walls, as described 

above for quinones. More lipophilic flavonoids may also disrupt microbial 

membranes92
•
93

• The calculated minimum inhibitory concentration also proved to be 

effective. The antimicrobial activities of various plants have been reported by many 

researchers. Phytoconstituents present in plants namely flavonoids, alkaloids, tannins and 

triterpenoids are producing exciting opportunity for the expansion Qf modem 

chemotherapies against wide range of microorgtt.nisms. In present study a variety of 

Gram-positive, Gram-negative bacteria were selected for the screening of antimicrobial 

effect of three selected plant extracts to perceive the antimicrobial spectrum as wefl to 

authenticate ethnomedicinal claims94
•
95

- The sensitivity tests of the microorganisms with 

respect to particular concentration (plant extract and antibiotic) were detennined by 

measuring the diameters of zone of inhibition. The methanol extracts .of K. rotunda and 

E. cannabinum demonstrated significant in vitro antimicrobial activity against seven 

different Gram-positive and Gnun-ne~ative bacteria. The disc diffusion test also 

demonstrated significant degree of antibacterial activity as compared with standard drug 

ciprofloxacin. It was also observed in chapter 16 that the crude methanol extract of K. 

rQtunda exhibits better antibacterial potency against selected pathogenic Gram-positive 

and Gram-negative strains as compared to the extract of R cannabinum. A total of seven 

bacterial strains belonging to both Gram-positive and Gqu:n-negative were screened for 

synergism effect by the combination of plant extracts with standard antibiotic 

ciprotlo-xacin. The synergistic e-ffect from the association of antibiotic with plant exttacts 

against resistant bacteria leads to new choices for the treatment of infectious diseltSes. 

This effect enables~ the use of the respective antibiotic when it is no longer effective by 

itself during therapeutic treatment. the present investigation therefore revealed that the 

methanol extract of K. rotunda and E. cannabinum have a significant d~e of 

antimicrobial activity, which may be due to the presence of flavonoids in both the 

plants96-
98

• 
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