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ABSTRAK

Kajian ini telah dilakukan untuk menilai aktivithB-ulser ekstrak ethanolic daun
Teucrium zanoniterhadap ulser gastrik yang disebabkan etanoindatedel tikus.
Selain itu, ketoksikan akut, aktiviti antibaktedan antioksidan ekstrak ethanolic
zanonii telah dinilai. Kumpulan eksperimen telah diberikaelalui mulut kepekatan
ekstrak ethanolid@.zanoniiyang berbeza (50, 100, dan 200 mg / kg) dalanmdari0%
Tween 20. Kumpulan kawalan negatif (kawalan ulsedph diprarawat dengan
kenderaan sahaja (10% tween 20). Kawalan positim(ulan rujukan) telah diberi
melalui mulut dengan Omeprazole 20 mg / kg. Satu §lepas pemberian, haiwan
dalam semua kumpulan menerima etanol mutlak untekgmasilkan kecederaan
gastrik mukosa. Sejam kemudian, semua tikus dikdwda dan kawasan ulser dinding
gastrik ditentukan. Kumpulan kawalan ulser menukguk kecederaan mukosa sengit
sementara prarawatan dengimanoniimenunjukkan tahap perlindungan yang tinggi
terhadap kecederaan mukosa gastrik, peningkatammdg@enghasilan mukus dan
mukosa gastrik mendatar. Penilaian histologi digajastrik dalam kumpulan kawalan
ulser mendedahkan kerosakan akut mukosa gastriafmersama dengan edema dan
penyusupan leukosit lapisan submucosal berbandiwggah kumpulan prawatan
denganT.zanonii Ujian ketoksikan akut setinggi 5 g / kg ekstraktidak memaparkan
sebarang gejala toksikologi pada tikus. KajiankahieriaT.zanoniitidak menunjukkan
apa-apa aktiviti antibakteria terhad&p subtilis E. coli, S. aureus, P. aeruginosa,
Klebsiella pneumoniadan Staphylococcus aureusahan methicilin (MRSA). Di
samping itu, T. zanonii menunjukkan aktiviti antioksidan yang rendah bedag
dengan quercetin, asid askorbik, asid Gallic damirbiyytoluene Butylated. Secara
ringkas, hasil kajian ini mencadangkan bahawa kessimdunganr.zanoniiterhadap
ulser gastrik adalah jelas ketara dengan perbaadingwasan ulser berkurangan,

penurunan edema dan penyusupan leukosit lapisamusaisal.



ABSTRACT

The study was performed to assess the anti-ulderitgcof Teucrium zanonii
leaves ethanolic extract against ethanol inducestrigaulcer in rat model. Apart from
that, acute toxicity, antibacterial and antioxidaativities of T. zanoniiethanolic extract
were evaluated. Experimental groups were orally inttered with different
concentrations off. zanoniiethanolic extract (50, 100, and 200 mg/kg) diluteth
10% Tween 20 solution. Negative control group (ulcentrol) was pretreated with
vehicle only (10% Tween 20). Positive control (refece group) was orally
administered with 20 mg/kg Omeprazole. One howerattiministration, animals in all
groups received absolute ethanol to generate gastrcosal injuries. An hour later, all
rats were sacrificed and the ulcerous areas ofg#stric wall were ascertained. The
ulcer control group showed intense mucosal injunibde pretreatment witi. zanonii
indicated high protection level against gastric osat injuries, enhancing the
production of mucus and flattening of gastric macdsistological evaluation of gastric
wall in ulcer control group revealed acute damaiggastric mucosa along with edema
and leucocytes infiltration in submucosal layer pamned to pretreated groups with
zanonii.Acute toxicity test up to 5 g/kg of this extractidiot display any toxicological
symptoms in rats. The antibacterial study Taf zanonii did not demonstrate any
antibacterial activity again&. subtilis, E. coli, Staph. aureus, P. aerugindskebsiella
pneumoniaand Methicillin-resistantStaphylococcus Aureu$/RSA). In addition, T.
zanoniishowed low antioxidant activity compare to qudrgedscorbic acid, gallic acid
and butylated hydroxytoluene. In brief, the findingf this study proposed that
protective effect ofT. zanonii against gastric ulcer was obviously tangible with
comparative diminished ulcerative area, declinihgdema and leucocytes infiltration

in submucosal layer.
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CHAPTER ONE: INTRODUCTION

1.1 Peptic ulcer

1.1.1 History of peptic ulcer

Peptic ulcer is characterized by an area of gad#siinal tract (Gl) which has
been damaged by gastric acid or pepsin. A peptierutan refer to gastric ulcer,
duodenal ulcer or esophageal ulcer. Symptoms ofiqeficer are various such as
nausea, vomiting, bloating, changing of appetitetning or gnawing pain. These
symptoms usually will be quelled after eating anidl veturn back again. Duodenal
ulcer is more popular than gastric ulcer; fifteemgentages is gastric ulcer while eighty
five percentages is duodenal ulcer. Although peptaer is low in prevalence but
increasing in virulence can be seen, which mightchased by the age of world
population. Peptic ulcers most often happen asglesivound but sometimes can occur
in multiple patterns (Escott-Stump, 2007; Smeltgeal., 2009).

Exploding occurrence of peptic ulcer in the firstifhof 20" century in the
medical scene led to recommend it as an epidemaabdlness, which was followed
by a reducing range of incidence and finally vaadshs a surgical medicinal condition.
The reason of this decline is due to more effectigiel suppression drugs such as H2
receptor blockers, PPIs and recognitiorHofpylori. (Harbison et al., 2005). For years,
the belief that peptic ulcer was prompted by acas wtrongly accepted among surgeons
and the famous saying “no acid, no ulcer” was wenyymon; this dictum was expressed
by Karl Schwards in 1910. For a long time, operatwas the preferred curative
procedure among surgeons to deal with symptomdters: Partial gastrectomies,
gastroenterostomies and vagotomies, in additiorpitarmaceuticals were common

approach to control and cope with peptic ulcerw®ein 1970s and 1980s, there were



development of diverse drugs in which each classhefn has impression on the
responsible chemical agent of peptic ulcer suclCiasitidine as histamine receptors

blockers and Timoprazole which was the first drii@Bl class (Gustafson et al., 2010).

1.1.2 Causes of peptic ulcer

There are some significant pathophysiologycal agertich play a remarkable

role in contributing to peptic ulcer disease.

1.1.2.1 H. pylori

In some aspects, the importanceHofpylori infection in ulcer formation will be
more tangible by paying attention to history whep@&emic data and outcome of peptic
ulcer disease after its elimination and animal nhodlél. pylori infection. Some studies
have reported that 70% to 90% of patients withrgaatcer possesd. pyloriinfection,
so by eradicating that, peptic ulcer recurrencel wé diminished considerably.
Although H. pylori is a critical factor in promoting peptic ulcer, yrdround 15% to
20% of people wittH. pyloriinfection in their Gl tract show peptic ulcer disealuring
their life time. (Harbison, et al., 2009)l. pylori was explained for the first time by
Barry Marshall and Robin Warren in 1983 as a gragative microaerophilic spiral
bacillus which possess urease enzyme. It has thiigy dor conversion of urea to
ammonia and carbon dioxide, confirming their suaVim acidic stomach environment.
Various mechanisms are involved in pathogenesi$i.opylori in ulcer formation,
namely by declining the thickness of mucosal layeduction of mucosal blood flow,
raising the production of gastric acid, impressitige inflammatory cell and
emancipating the inflammatory mediators and toxiodpction such as CagA and the
chance to be infected Wy. pylori will be raised noticeably through aging process

(Goroll et al., 2009; Gustafson, et al., 2010; Maglar et al., 2011; Yuan et al., 2006).



1.1.2.2 NSAIDs

Nonsteroidal anti-inflammatory drugs such as asparie indivisibly related to
peptic ulcer by interrupting the essential mechasi®f mucosal protection in a way
that they prevent Cyclooxygenases (COX1 and COX®&) their transformation from
arachidonic acid to prostaglandin, which is a vitallecule in ulcer healing mechanism.
NSAIDs can prompt harmful effects like bleeding apdrforation. Patients with
inflammatory ilinesses like rheumatoid arthritisavis consistently taking NSAIDs are
15 to 20% more prone to peptic ulcer than othemrio8sness of peptic ulcer
(hemorrhage and perforation) is more prevalentaitiepts who take NSAIDs. The risk
of peptic ulcer formation in NSAIDs users can berewigher at the age of above 60
and in individuals with prior GI problems (Goroli al., 2009; Harbison et al., 2005;

James M. Scheiman, 2005).

1.1.2.3 Smoking, stress, alcohol, coffee and heredity

Epidemiological studies have shown that smokingris of the significant risk
factors for peptic ulcer. The development of tlgatwo times more often in smokers
compared to non-smokers. The relatedness of gasdtec with the number of smoked
cigarettes exists and the deterioration rate ikdrigvhile the healing process is lower.
The slow, harmful effect of smoking is due to erdement of free radicals in tissues
from the smoke, changing normal blood flow, dimimmg effect on circulation,
epidermal growth factor and suppression of celltiplitation, where the combination
of all of these cause delayed ulcer healing. Stiesanother factor which can be
considered as a factor to prompt ulcer by imprgsphysiological situation. Behavioral
conditions may boost personal susceptibility tofesuffrom ulcer via various
physiological changes like hormonal changes, redueiffect on wound healing and
advancing acid and pepsin secretion in additidpetoavioral changes such as cigarettes

smoking and alcohol consumption. Alcohol and cotiee involved in ulcer formation
3



via different mechanisms. Alcohol compromises theus barrier and coffee provokes
the acid secretion. Heredity is the other riskdact incurring peptic ulcers which play
a role in prevalence and occurrence of ulcer amibreg people who have family
members with peptic ulcer, by promoted gastrin jp@jisin secretion as heritable agents

(Goroll, et al., 2009; Jones, 2006; Ko et al., 20R6Ifes et al., 2008).

1.1.3 Symptoms and signs of peptic ulcer diseases (PUD)

Symptoms of PUD are diverse including burning pajnawing pain, post-
prandial epigastric pain, bloating, nausea, vomgiand abdominal pain which happens
in almost 100% patients with PUD condition. Thegmpgtoms improve after taking
food in cases of duodenal ulcer. However, in p#dievith gastric ulcer, taking food is
not beneficial. The range of symptoms in duodemnaks is two third and in cases with
gastric ulcer is one third. Lack of specificity asénsitivity are disadvantages in
distinguishing PUD based on classic signs. Theratgsef symptoms has been reported
in some patients; prevalence of silent ulcers ghéii in elder people and in NSAIDs
users. Silent ulcers can be discriminated througloscopy. Alarming signs like weight

loss is useful in diagnosis of peptic ulcer disg&bgnn, 2007; Gillen et al., 2011).

1.1.4 Epidemiology of Peptic Ulcer Disease

In the last thirty years, the number of hospitalipatients with PUD condition
has diminished continuously and a tangible dedinelective operation was seen in
Sweden and other places since half a century age.r@dason of this tendency can be
ascribable to factors like lower ubiquity &f. pylori infection, better therapeutic
strategies and also ulcer preventive schemes inID§$Asers (Christensen et al., 1988;
Gustavsson et al., 1988). Susser and Stein detednthe difference in prevalence of
duodenal ulcer and gastric ulcer in people borrdifferent decades (Susser et al.,

2002).



1.2 Teucrium zanonii
Teucrium zanonibelongs to the family Lamiaceae (Labiatae). TH&pis

common and endemic in Libya, where it usually grom®und Benghazi city
(Abdelshafeek et al., 2009; Abdelshafeek et al1,020The family is named mint or
aromatic family; this is because the existence arfies oils with aromatic fragrance.
Species in this family are significant in food isthy, pharmacology and production of
perfumes (Abdelshafeek, et al., 2009).

This family contains 252 genera and 6700 spe¢kesAbdelshafeek, et al.,
2009). The Labiatae family has been known as onthefenormous flowering plant
families (Naghibi et al., 2005)Teucriumgenus has 300 species around the world
(Abdelshafeek, et al., 2009), 13 species of thembsafound in Libya which 5 of them
are endemic (Abdelshafeek, et al., 2009; Abdeldiafet al., 2010) and 49 species can
be grown in Europe (Galati et al., 2000kucriumgenus is also called Germanders
although this genus has been considered as ablelsaurce of neo-clerodances
diterpenoid but hepatotoxicity is the important @squssion. It can be due to furano

neoclerodance diterpenoids, most probably teucrimhich is found inT. vicidum, T.
chamaedrys, T. puliorandT. capitatugSarkhail, 2011) The species of this genus are

scattered universally all over the world especiallythe Mediterranean where it has
been used in traditional medicine since long time. #henolic compounds are tangibly
present in this genus (Stankovic et al., 2011).ar#igg the global distribution of this

family, its existence in Iran can be mentioned ms®ample with 46 genera and 410
species in whicfT. zanoniiis one of the 12 species déucriumwere availablein Iran.

Species in this family are significantly used florete purposes; therapeutic, culinary and
decorative. Firstly, it is used to treat medicahaitions associated with digestive tract
like indigestion and flatulence, and also infecti8econdly, members of this family are

popular for the essential oils that add flavorghe food. Lastly, in order to beautify,



different genera of this family can be used as metals, some of them arepeta,
Stachysand also Teucrium (Naghibi, et al., 2005). In addition, some resbadata
suggested that some species Tducrium can be considered as weight losing
complement (Sarkhail, 201IJeucrium zanoniis a source of sesquiterpens, triterpens,
sterol, flavonoids and phenolic acids (Abdelshafestkal., 2009; Abdelshafeek, et al.,
2010).

Many of Teucriumspecies have been used as medicinal plants sinoe timmn
2000 years ago (Abdelshafeek, et al., 2009; Gaédtial., 2000). An example of
medicinal usage of this species among the peopfeypfus is using the decoction of
this flowering plant as an anti spasmodic agengastric ulcer and inflammatory of
intestine and notably making use of the infusionT@ucrium divaricatunas external
cicatrisant (Galati, et al., 2000). They have sh@®mme biological activities such as
antiseptic, antispasmiodic, antipyretic, diuretibypoglycemic and antifeedant
(Abdelshafeek, et al., 2009).

In addition to those biological activitieseucriumextracts has been utilized in
traditional folk medicine to cure some medical dtinds such as gastrointestinal
problems, as vermifuge and renal inflammatory (ASldafeek, et al., 2009). On the
other hand, mixture of leaves and flowers is uasda replacement of hop in beer
flavoring (Abdelshafeek, et al., 2010).

Flavonoidal compounds isolated from this plant as&siliol, luteolin,
cherysoeiriol and xanthomicrol from ethyl acetatection and also separation of other
compounds such as apigenin 6, 8-di-O-glucoside lateblin-7-O-rutinaside from
butanol fraction. (Abdelshafeek, et al., 2009).

Insecticidal activity of various types of extractimethods for this plant has been

studied againsPhloeotribus oleaea beetle that can infest olive trees. The highest



insecticidal activity was showed by aqueous extraft the plant (86.67%).
(Abdelshafeek, et al., 2009).

Anticancer activity ofTeucriumspecies has been studied, with results showing
that methanolic extract of some plants in this gehaving the ability to prevent the
multiplication of HCT-116 cell line and also stimatg the apoptosis of these cells

(Stankovic, et al., 2011).

1.3 Omeprazole

In this effort, Omeprazole was used as a positorgrol. This drug is one of the
proton pump inhibitor (PPI) medications which héeen accepted as treatment of acid
peptic disorders such as PUD and gastroesophag#lak.r PPl drugs has been
introduced in late 1980s with better acid suppmssibility compare to H2 receptor
blockers (Vanderhoff et al., 2002). It has helpkd tmedical community to help so
many people who are suffering from this class sédses.

PPI drug is administered as capsules or enteriteddablets which should be
swallowed whole without chewing. The absorption gess will be done in small
intestine, despite their short half life; the pdriaf their action is longer due to special
mechanism of action. After entering the acidic @il cell canaliculus by crossing
parietal cell membrane, they will become protonatad activated sulphenamide form
will be made which join covalently with H/K ATPasad by the aegis of that, acid
productive enzyme of stomach wall will be inhibitdcbm acid production by
Omeprazole, therefore enabling the gastric ulcdreal (Mahmood et al., 2011; Olbe,
1999). Diarrhea, nausea, headache and abdominalgpaithe most significant and
prevalent side effects of this drug. Among theske sffects, diarrhea shows signs of
being correlated with production of acid which hegn deeply declined, consequently
changing the bacterial content of intestine (Rell/999). Usage contraindication should

be considered in patients with hypersensitivity degatic disorders. Moreover, this
7



drug can display drug interaction and prevent thsogption of some drugs such as
vitamin B12 and ketoconazole because of pH risiifigce Omeprazole also seems to
have antimicrobial effect oH. pylori which perhaps is because of the ability to obstruc
urease enzyme produced bl pylori (Vanderhoff, et al., 2002). Bioavailability of
Omeprazole will be decreased by the presence af, feo it is better to take on an
empty stomach, and also the reason why all rate wept in fasting condition for 24

hours in this study before conducting the experimen

1.4 Ethanol

Ethanol in this study was used to generate gasicigr. Considerable damage in
gastric mucosa caused by absolute ethanol can proeytrophil infiltration into the
area. As a result, free radicals originated froeséhneutrophils will obstruct the healing
of gastric ulcer (Suzuki et al., 1998). Productadmecrotic gastric lesion in the gastric
mucosa by ethanol is due to the poisonous impa&dijring secretion of bicarbonate
and production of mucus (Marhuenda et al., 1993).

Cellular damage will be extended by exposing t@eth increasingly in a dose
dependent manner (Abdulla et al., 2010). Gastreersl induced by ethanol appear as
multiple hemorrhagic red stripes which differ imdgh along the glandular portion of
the stomach. Ulcer induction by ethanol is a commmathod for inducing ulcer in
experimental rats, with the ability to produce uléemediately via damaging the
gastrointestinal mucosa. Damaging begins with mi@scular injuries; it is especially
devastating to vascular epithelium because of as@d permeability, edema and
epithelium lifting follows. Severe damage in gastmucosa by ethanol will leads to
higher degree of neutrophil infiltration into thesgric mucosa, producing reactive
oxygen species free radicals in ulcer area andiinhiealing (Suzuki, et al., 1998).
Intervention effect of neutrophils on lipid peroattbn is to generate superoxide anions

(Abdulla, et al., 2010).



Reactive oxygen species can be distributed by ophils as they are the main
origin of inflammatory mediators. Reactive oxyg@ices such as superoxide, hydrogen
peroxide and myeloperoxidase derived oxidants haisonous effect on cells and
cause motivated injuries of tissue (Cheng et &Q02. Gastric ulcer healing will be
increased by repressing the penetration of neulsogAbdulla, et al.,, 2010). The
association between alcohol and peptic ulcer has tie consider alcohol as an etiologic
factor of peptic ulcer. However, the relationshigiveeen inflammatory damages and
the concurrence dfl. pylori infection in alcoholic has been observed. The ctpaf
alcohol are definite on histology and mucosal leanhich play vital role in modifying

the mechanisms of mucosal defense (Ko, et al.,)2000

1.5 Antioxidant

The word antioxidant originated from chemistry whican be described as any
molecule which is able to donate electron to festiaals and by that stabilize them and
prevents their oxidation before assaulting bodyiscéBourassa et al., 2005; Lane,
2002). Some antioxidants are known as dietary midmts, which can be characterized
by these characters: present in human diet, mdasuaad capable of diminishing the
adverse effects of reactive species (Antioxidahtd.e2000). In human body, there are
complicated antioxidant systems, namely enzymiciogislants and non-enzymic
antioxidants which work together. Glutathione pédase is one of the enzymic
antioxidants in body, the other one is catalaseclwlgixists in peroxosome of aerobic
cells and is very important in stimulating the &dteon of hydrogen peroxide to water
and oxygen molecule. In addition, SOD is anothérasellular enzymic antioxidant
which plays a significant role in catalyzing thdesahtion of superoxide anions to
dioxygen and hydrogen peroxide. On the other heitaimin E (can be dissolved in fat

which is vital as a protective agent against lipgloxidation), vitamin C (water soluble



vitamin), thiol antioxidants, melatonin, coloredypients (Carotenoids ) and flavonoids
are known as non-enzymic antioxidants (Rahman, 2007

Free radicals are molecules (reactive chemical isgeavith one or more
unpaired electrons, which can generate energy arah@pate it in reaction with other
molecules such as lipid, carbohydrate, protein mmcleic acids. The most important
class of free radicals is reactive oxygen spedi®®S) such as superoxide radical,
hydroxyl radicals and peroxyl radicals which coesably able to impair biological
systems through oxidative damage. Various mechanem involved in generation of
ROS like radiation (X-ray and gamma-ray), leucosytend macrophage, toxic
chemicals (tobacco and pesticide) and environmearaataminations (Olinescu et al.,
2002; Rahman, 2007; Wong et al., 2006). Free r&a@ involved in several medical
conditions including cardiovascular disease, strai@ncer, Alzheimer's disease and
Parkinson’s disease which the last two are consttl@s neurodegenerative ailments

(Fusco et al., 2007; Rahman, 2007).

1.6 Objectives

To determine the acute toxicity d&ucrium zanoniéxtract in experimental rats.

To determine the antimicrobial and antioxidant\atiis of T. zanoniiextractin vitro.

To evaluate the anti-ulcer mechanisms Tof zanonii extract in experimental rats

microscopically and macroscopically.
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CHAPTER TWO: REVIEW OF RELATED LITERATURE

2.1 Peptic ulcer (Gastric Ulcer)

One of the most prevalent medical conditions igipepcer disease (PUD) which
implicates the mucosal thickness and pierces theclas of gastric. Occurrence of
peptic ulcer is caused by unevenness among thegbira (mucin, prostaglandin and
bicarbonate) and aggressive factdis gylori, acid, pepsin and NSAIDs), in addition to
some other factors (Wasman et al., 2010). Gasleir is a medical problem which has
affected a large number of people all over the evddiifferent agents can cause gastric
ulcer such as stress, dietary habits, smokingkihgnalcohol and some medications
like NSAIDs that are known as aggressive factorsilavsome other parameters will
protect gastric versus ulcer namely: mucosal barpeliferation of cells, blood flow

and internal defensive factors like PG (Mahmoodl ¢2010).

2.2 Ulcerogenic factors

2.2.1 NSAIDs

As investigated by innumerable studies, non-stataghti-inflammatory drugs
(NSAIDs) are deemed as a prominent causative factpacting gastrointestinal (Gl)
tract. NSAIDs can trigger harmful effects on Glctrauch as dyspepsia and other
medicinal conditions like bleeding and perforatidven though the prevalence of
symptomatic ulcer is not too high, more than 100,80spitalization and 10,000 deaths
has been correlated to the usage of NSAIDs. Howether level of microscopic
inflammatory is low in ulcer formation by NSAIDs.h& mechanisms of NSAIDs
induced Gl damage encompasses their effects on {C@X enzymes which play
notable roles by supplying prostaglandin. Prostagjlaproduced by COX1 is crucial in
several ways, such as maintaining the unity andgnity of gastric and duodenal,

implicating the protection of Gl mucosa and also asstimulator of platelet
11



agglomeration, meanwhile prostaglandin secretedC®X2 is significant due to its
curative and healing effect on ulcer. Moreover gotheneficial effects of that has been
clarified in different aspects such as ovulatiomplantation and renal growth. The
presence of COX2 in undamaged gastric is less cordp® damaged gastric tissue.
Prostaglandin is an important molecule which playycal roles in promoting the ulcer
healing mechanisms produced in mucosal cells by @G@xymes, a constellation of
enzymes responsible for secretion of prostaglandsmghey play different roles in
numerous physiological and pathological situatio@©X enzyme has two isomer
forms (COX1, 2) with high range of similarity inrgtture. Some of the COX2 selective
inhibitors such as celecoxib can obstruct the ujgresis. On the other hand, they also
reinforce the previous ulcers through postponing dlicer healing procedure. It has
been speculated that the secreted prostaglandinS@y family enzyme possess a
noteworthy influence on ulcer healing via variousamanisms like simulative effect on
mucosal bicarbonate production, increasing blood flobstructive impact on mucosal
barrier interruption, increasing angiogenesis aménsify the cell multiplication. In
addition, secretion of acid plays a considerable o NSAIDs induced gastric ulcer in
accordance with supportive evidence which showsab@ suppressive drugs like PPI
drugs are efficient as an alleviative and protectagent against NSAIDs induced
gastric ulcer. In order to prevent and control NBgalinduced ulcers because of their
impact on prostaglandin production, some drugs wsed, namely misoprostol and
omeprazole, but the usage of misoprostol has beptetdd immensely due to its
adverse side effects such as diarrhea and abdowenaalping (James M. Scheiman,
2005; Poonam et al., 2005).

Vast application of NSAIDs has led this group ofdisene to take a place among
widely used medications. Aspirin is one of the memsbof this drug’s group with

prophylactic effects on cardiovascular disease ai as Alzheimer's but the side

12



effects of these drugs should be kept in mind amastly affect gastrointestinal tract
and kidney. Continual usage of NSAIDs causes cmmas approximately 35 to 60 %
of the patients, ulceration in 10 to 25% and coogtions like bleeding and perforation
in less than one percent of NSAIDs usdnsgeneral, incidence of ulcer complications
specifically hospitalization, bleeding, perforatiand death can be increased 3 to 10
times by consuming NSAIDs. Inhibiting COX either agpirin or non-aspirin NSAIDs
is the fundamental stage of anti-inflammatory dffeccthis drug constellation, which
prevents the production of prostaglandin along weéhal problems and retaining of
platelet agglomeration. COX prevention causes decin production of mucus and
bicarbonate while diminishing mucosal blood flowediles, leucocytes accumulation
and vascular injuries would occur. Two kinds of gtaglandins (PGE, PGI) are
momentous as vasodilator where their productiomggiace in vascular epithelium.
Vasoconstriction is the result of obstructing theioduction. Furthermore, noticeable
intensification in neutrophils happens along wilieit adhesion to gastric venules.
Although repressive effect of NSAIDs on PG is thentcal mechanism of ulcer
formation, is not the only route (Halter et al.02D. NSAIDs increases gastrointestinal
penetrability remarkably where offensive agents eater the gastric mucosal epithelial
cells. lonization will take place, free radical sofidates in the cell and the
development of local damages will occur (Hogbealet1957). Morphological changes
in mitochondria caused by NSAIDs leads to reductadnATP, the capability of
managing cell functionality and retainment of pHalvinud et al., 1996; Somasundaram
et al.,, 2000). New generation NSAIDs possess aidi@ot activity or Nitric Oxide
(NO)-coupled NSAIDs such as flurbiprofen. This slasf NSAIDs has vasodilating
property due to the existence of NO which contelsuh constant mucosal blood flow

in resting situation and boosts the densenesssfigaucosal gel (Halter, et al., 2001).
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222 H.pylori

H. pylori is a significant causative factor of gastric ulcer some previous
studies presence of. pylori have been mentioned in 70% to 90% of patientsr&its
but just 15% to 20% of them revealed peptic ulcetheeir life time (Harbison, et al.,
2005). In 1983H. pylori was reported by Barry Marshall and Robin Warrerttie first
time where it was described as Gram negative mecogilic spiral bacillus which acts
through altering urea to ammonia and carbon diokigleirease enzyme which allows
the microorganism to live in acidic condition. Widermation potentiality oH. pylori
is due to its effect on different factors like deirig effect on the thickness of mucosal
layer, decreasing mucosal blood flow, releasindammatory mediators and some
toxicological agents such as CagA (Goroll, et 2009; Gustafson, et al., 2010;

Majumdar, et al., 2011; Yuan, et al., 2006).

2.2.3 Smoking, stress, alcohol, coffee and heredity

Smoking can be considered as a risk factor of pagtier, where by being a
smoker, it increases the prevalence by two foldsver rate of ulcer healing in smokers
is related to several parameters like existendeeefradicals in tissues at greater level,
alteration in blood flow and reduction in circutati Moreover, stress is another agent
that play a role in ulcer formation by influencitige behavioral and psychological
conditions in a way that induce personal poteryiaio be affected by gastric ulcer
through modifying of hormones, increasing gastditaecretion, tendency of drinking
alcohol and smoking cigarette. Consuming alcohal emffee are implicated in ulcer
production by effecting mucus barrier and inductmhnacid secretion respectively.
Ulcer formation can be provoked through heredity genes especially among people
who have family members affected by peptic ulceor@, et al., 2009; Jones, 2006;

Ko, et al., 2000; Rolfes, et al., 2008).
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2.3 Various drugs to deal with peptic ulcer

Different drugs have been used to cope with peplier diseases especially
gastric ulcer. Some of them are sucralfate, misiptand PPI. Sucralfate is a salt of
sucrose sulfate and aluminum hydroxide which in gtemach produces a paste with
high viscosity that will be attached to the ulcethtirea and acts as an obstacle same
like mucus and by that it will affect the ulcer heg. Various mechanisms have been
suggested for its ameliorative effect such as gclike antacids or barrier action.
Gastric acid is important for activation of thisudrand it is better not to take Sucralfate
with food. Presence of food will impact the gaspld and the binding of drug will be
diminished on ulcerated area. Taking Sucralfatendupregnancy and breast feeding
should be considered cautiously because the saerefiit is vague in breast milk.
Misoprostol is another remedy with anti-ulcer aityiwhich is the only synthesized PG
that acts by increasing the mucosal protection prwhibition of acid secretion
(Anthony J. DiMarino et al., 2002; Aschenbrennerakt 2008). In addition, PPI is a
group of drug to treat PUD such as gastric ulcenePrazole and esomeprazole are two
examples of PPI remedies. Different properties areolved in mechanism of
omeprazole action, where some of them possesshiipopctivity that facilitates the
penetration to cell membrane. Additionally, omeptazis a weak base so it can be
concentrated in acidic environment. It is not stahlacidic condition and its half-life is
short in acidic surrounding. Omeprazole will affgeistric H+/K+ ATPase at secretory
membrane of stomach parietal cells where it prortiptslast stage of acid production.

H+/K+ATP stoppage will result in acid suppressi@ibe et al., 2003).
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2.4 Traditional medicine and the usage of medicinal plats

2.4.1 Medicinal plants and traditional medicine

Looking for natural based products with therapeptioperties has become an
important field of interest. Many studies have belme for the purpose of finding
natural based new drugs all over the world, eveimdiustrialized countries. Medicinal
plants are used in traditional medicine in différparts of the world to treat a wide
range of ailments remarkably with various partplahts such as leaf, stem, seeds, fruit
or root, in countries like China, India and Aralgioms. Remedies derived from herbs
are considered a prominent part of modern medictcele ever since it was
acknowledged by WHO in 2005. In Africa, most of theople (80%) still turned to
local indigenous ways of curing. Meanwhile in theSl) about 50% at least once tried
to find a suitable traditional health care. HIV agahcer are two major diseases which
is beneficial for medicinal plants to treat as #peutic agents for incurable diseases

(De Vos, 2010).

2.4.2 Usage of medicinal plants in different aspects of edlicine

2.4.2.1 Medicinal plants for gastroprotection and anti-ulaetivity

Many plants have been evaluated to determine #nairulcer activity. Polygonum
minusis one of the medicinal plants with curative pmies to treat various medical
conditions such as gastric problems. This plantalted Kesum in Malay language.
Pharmacological activity of the mentioned plant susr Hela (human cervical
carcinoma) cell lines and antimicrobial activityreearried out. In addition to that, this
plant was deemed as a natural antioxidant becaymessess high level of Gallic acid
and phenolic content. Moreover, anti-ulcer actiatyplant was reported by Qader et al.

(2012) and S. Wasman et al. (2010) to be in a diegpendent order due to notable
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increase in pH, high protection level of gastriccuns) lesser edema of submucosal layer
and absence of leucocytes infiltration has beerrvksl.

Other medicinal plant which has been investigatedossess anti-ulcer activity
is Gynura procumbensvhich is famous as Sambung nyawa in Malaysia arstlywa
dispersed in Southeast Asian countries like Madydndonesia and Thailand.
Usefulness of the plant to cure different diseaseh as constipation, renal problems
and inflammatory ailments in traditional medicinasaproved previously meanwhile its
anti-ulcer property was studied by Mahmood, et (2010). Flavonoids, saponins,
terpenoids and tannins are some active chemicategits of (GPELE) which were
ascertained by previous studies (Akowuah et ab2p0

Ficus deltoideas another plant in different countries of Southeesa which is
known asMas cotekor serapat angirand some other names in Malaysia. Various parts
of this plant are useful to cure some medicinalditions. Fruits are effective to
alleviate headache, toothache and cold while posetenot and leaves are helpful for
wound amelioration and also to reduce the pairh@umatism patient; its herbal drink
is commonly used to fortify the uterus after chiidh (Sulaiman et al., 2008). The anti-
ulcerogenic property as examined by Anuar (2008nahstrated high level of gastric
protection against induced ulcer by absolute ethapdhe way of preventing edema
and inhibiting leucocytes infiltration in submucbksgyer.

Other example of traditional medicinal plant whipbssesses gasrtroprotective
activity is Andrographis paniculataThis plant has been utilized for different medai
purposes such as antimicrobial, antiviral, antidtab and anti inflammatory. Its
gastroprotective capability was ascertained by Wasmd colleagues (2011) which
showed obvious gasrtoprotection level against gastsions of both ethanolic and

aqueous obtained extracts of the pladrographis paniculatathanolic extract and
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aqueous extract diminished gastric ulcers by irgngagastric pH level and mucus
content in stomach.

Strobianthes crispusigs another illustration of medicinal plant thatsha
gastroprotective activity which has shown tangit#euction in gastric lesions dose
dependently due to raising gastric mucus productimosting and elevating of gastric
pH value. This plant is local in tropical countriidee Malaysia. Boiled leaves of the
plant in water are used as antidiabetic, antilgtid laxative. Moreover, anti-AIDS, anti-
leukemia, anticarcinogenic, anti-hyperglycemic @ngolipidomic effects are some
other medicinal activities @. crispusHigh and noticeable amount of mineral has been
detected in leaves of this plant like iron, potassiand phosphorous and so are high
extent of water soluble vitamins such as vitamiBBCand B2 (Mahmood, et al., 2011).
Dates Phoenix dactyliferd..) is a separate example of plants which is beraffor
mankind all over the world, especially in the Middtast where it has wide range of
usage since 6000 years ago. During the fasting maoinsumption of dates escalates
among Muslim people which can be due to its protectffect against peptic ulceration
via gastric acid. Evaluation of its ability to peot gastric ulcer was investigated by Al-
Qarawi et al. (2005) which showed that the ethanetitract of date fruit and in a lower
degree date pits extract, are capable to mitighée gastric ulcer in a rat model
experiment by alleviating the raised histamine gadtrin level (Al-Qarawi, et al.,
2005).

Other example of medicinal herbs which showed-alcgr potential iCentella
asiatica which is used in various parts of the world in marguntries. Several
therapeutic applications were reported for thisipleamely, tonic in diseases related to
skin and leprosy, memory enhancing, wound healind also curative effect on
bronchitis, asthma, renal problems, dysentery amitcancer property which was

announced by Abdulla, et al. (2010). Moreover,neation of gastroprotective activity
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of Centella asiaticaindicated ameliorative effect of the plant on inédculcers in
experimental animals dose dependently (Abdulla).e2010).

Terminalia pallidBrandis is another precedent of plants which waestigated
for its remedial effect on gastric ulcer. Dispersgthis plant is predominantly in India.
Different parts of the plant have been applied ucecdiverse medical problems. For
instance, the fruits of this evergreen tree is atiffe for mitigating ulcer, venereal
diseases, diarrhea and diabetes which was posyte@uipta and colleagues (2005).
Meanwhile, its bark has diuretic effect which waeaulated by Gupta, et al. (2005).
Anti-ulcer investigation of this plant was carriedt and its effective gastroprotection
ability was seen in high dose obviously (Guptalet2005).

Other illustration of medical plants with gastrofactive effect and antiulcer
activity is Pongamia pinnatavhich Karanja is the common name of that in Hindi.
Constituents of kernel of this plant are mosily grotein and some other components
like flavonoids, which has reductive effect on ¢avdscular disease and its incidence,
antioxidant and analgesic properties. Also gastitmgtive activity via antioxidative
effect along with inhibitory effect on H+/K+ ATPas@as been indicated. Furthermore,
Karanja oil is beneficial in leather softening and Ayurvedgireparation. Some other
therapeutic applications have been reported to leweoderma, lumbago and leprosy.
The anti-ulcer ability of this plant extract is ,e@ubstantial in swim induced ulcers and
at a lesser extent in ethanol induced ulcers (Wyaned al., 2011).

Spices are another example of natural based atteenoptions for inhibiting
gastric ulcer and its therapy. They have diffelglications in diverse areas. Various
usages as food additives, carminatives and alsortezlical applications in managing
many medical conditions such as antibacterial, ia&dal, antifungal, anti-
inflammatory agent has been proved. Additionallyiticarcinogenic ability, anti

hypercholesterolemic capability and anti-mutagepatentiality has been reported.
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Achieving a pivotal treatment for gastric ulcergessible by neutralizing offensive
factors such as acid-pepsin, platelet aggravatwetpf (PAF) and NSAIDs along with
boosting mucosal defense like mucus, blood flow, 8@l NO. Despite the availability
of several anti-secretory drugs, they are justcéiffe as acid suppressor without any
effects on other factors which interfere in ulcemfiation, regardless of their high price,
harmful effects and potential deterioration of wcdnterest in finding new drugs from
natural medical plants is necessary due to affolitaband availability. Cissus
quadrangularis Maytenus ilicifolia phytosphingosine Cecropia glaziovii Sneth
(Cecropiaceaepre some examples with great inhibitory impressinracid production
and pepsin content consequently resulted in rerbéldecrease in ulcerative index (Al
Mofleh, 2011).

In other study which was done to find newer andameffective plant based
drugs to deal with gastric ulcer, methanolic ext@icCayratia trifolia was evaluated
for its gasroprotective qualificatio@ayratia trifolia belongs to Vitaceae family, and is
called by different names such as Fox grape inigmgAmlabel, Ramchana in Hindi
and in Sanskrit is known as Amlavetash. This pisuhdbcal to India, Australia and Asia
with greenish white flowers. The entire plant hasstituents like steroids, flavonoids,
tannins and terpenoids meanwhile leaves posséiberséi. Usage of leaves as anti-ulcer
is common while grounded roots with black peppell W& mixed and utilized as
poultice. Its tuber paste is useful to amelioratgke bite (Gupta et al., 2012).

Based on increasing tendency to find natural basads to treat gastric ulcer,
other effort was done in Turkey on a group of medicplants to prove their anti-ulcer
influence scientifically, which they have been uasdffective agents to deal with some
common symptoms of gastric ulcer such as stomdoé acd heart burn. Different parts
of six conventional plants were screened namelialbparts ofMalva neglectawallr,

leaves ofPotentilla reptand.. (Rosaceae), fruits dkumex patientid. (Polygonaceae),
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aerial parts oSanguisorba minoBScop. sspmuricata(Spach) Brig. (Rosaceae), aerial
parts of Sideritis caesareaDuman, (Lamiacea) and also flowers Werbascum
cheiranthifoliumBoiss var.cheiranthifolium(Scrophuloriaceae). The study reported the
greatest anti-ulcerogenic effect correlatedPmtentilla reptanswith almost hundred
percent protection whereas lowest preservationnigeld toSanguisorba minossp.
Muricata with 62 % protective effect are effective agaigastric ulcer (Gurblz et al.,
2005).

Continuous seeking to find more effective plantdzhremedies to cure gastric
ulcer is in progress all over the world. In othterdy which was carried out in Pakistan,
gastroprotective effect of methanolic extract ofesal parts of four medicinal herbs
was considered confirm in their usage in folklanedicine as gastroprotective agents.
Considered plants namely were flower buds Bz#uhinia racemosaand Moringa
plerygospermaentire parts offhrianthema pentandrén addition to fruits ofCordia
Latifolia. Declining impression oBauhinia racemosaand Thianthema pentandra
extracts were more substantial in decreasing uigerandex compare tdcCardia
Latifolia with no diminishing effect on ulcerative index axidringa plerygosperavith
lower effectiveness on decreasing ulcerative inddctar et al., 1995).

To confirm the usage of medical herbs as curaiyents against gastric ulcer,
some investigation was performed to find out gaspiotective effect oiVerbena
hastataleaf extract in NigeriaVerbena hastatbelongs to Verbenaceae family which
usually present in Southern Nigeria. Stem, root &ales are three parts that are
beneficial in folk medicine. Aqueous and alcohaidract of leaves are considered as
treatments to cure dysentery and diarrhea in aaidit treat cold, lung congestions and
malaria. Supplementary medical applications cancharacterized as expectorant,
antiperiodic and eradicative effect on intestinarms. Moreover, this study signified

the anti-ulcerogenic property of this plant (Akuoétdal., 2012).
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Ficus religiosais another medicinal herb which cannot be left. dutbelongs to
Moraceae family. In Malaysia and India, it is farm@sPokok are sucindPeepaltree.
Ficus religiosanormally will be planted around temples. This plaas been applied as
natural remedy to cure and cope with several médioaditions such as diarrhea,
dysentery, leucorrhea and menorrhagia. Furthermavand healing effect of ethanolic
bark extract has been declared. In addition, agudiauk extract oficus religiosa
possess some constituents like carbohydrates, fpatygic compounds, flavonoids and
tannins. Anticonvulsant activity of ethanolic exreof its figs has been claimed.
Regarding the investigation of its anti-ulcer aityivgastroprotective activity dficus
religiosais due to enhancing gastric pH and also simultaseepletion of gastric juice
amount (Khan et al., 2011).

According to increasing interest in finding nowld more effective drugs for
treating gastric ulcer, other research was perfdriiwe evaluate antiulcer activity of
ethanolic extract oBuchanania lanza®preg roots in IndiaBuchanania lanzaspreg
is a subdeciduous tree, its dimension is up to BBcth13 to 17m in high with dark grey
bark and greenish white flowers. This plant in Himl called Char and among the
people of Jharkhand and Chhattisgarh who liveibes; the common applications are
substantially due its medicinal values as woundldngeaanti-diarrheal agent and
painkiller. Additionally, assessment Bluchanania lanzarspreg root for its anti-ulcer
property revealed high gastroprotective efficacy ksducing ulcerative index
remarkably (Kodati et al., 2010).

Raphinus sativus Lin(Radish) is another plant which has been monitdoed
determine its anti-ulcer activity against gastricen. Radish is planted in various parts
of the earth. This plant has many uses and carsée for different purposes. In some
studies performed on gastric ulcer, the prevaleameng South Asian people showed a

lower rate. Slighter scale of gastric ulcer in thisa can be correlated to dietary habits.
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Leaf of Raphinus sativus Linis one of the foods that have been declared to hatie
ulcer activity. Some other therapeutical effectgehbeen suggested for root and leaves
of Radish such as gut stimulatory, hepatoproteqiotentiality, cardioprotective ability
and antioxidant activity. Ethanolic extract of Redileaves showed obvious anti-ulcer
capability with 80% ulcer prevention (Devaraj et aD11).

For the purpose of finding better naturally dedivdrugs to deal with gastric
ulcer, the assessmentNigella sativaseeds were carried oiligella sativaseeds have
been utilized as a natural based treatment for rtinane forty centuries. The therapeutic
effects of NSO against ethanol induced gastricrudoel gastric secretion was evaluated
which clarified evident increase in mucin and diiane level along with tangible
decline in mucosal histamine. Glutathione play ampartant role as cofactor in
producing PGs. High level of gastric protectionngsNigella sativa seeds were
recommended as gastric ulcer therapeutic agentuadlgi(Khalil et al., 2010).

Jasminum sambaris another illustration of medicinal plants whibas been
used to cope with several ailments. Different paftd. sambadave various medical
uses to cure wide range of diseases like rheumataiftstones and diabetes mellitus.
Flowers ofJ. sambaare applied for reducing fever and bee stings mbde, leaves of
J. sambaare employed as anti-acne. Additionallgsmineroot will mitigate headache
and intensify fracture healing. Moreover, essertifbf Jasmineis used in skin care
products as redolence. Anti cancer and anti fuagavity of Jasminewere ascertained
in some studies and anti-ulcer activity of thisnplevas also investigated which showed
gastroprotective effect through diminishing thedéyi of stomach and notable increase
in gastric mucus (AlRashdi et al., 2012).

Other instance of medicinal plants with anti-ulpetentiality isPithecellobium
Jiringa (djengkol bean) which belongs to Leguminosae fan#loutheast Asia is the

origin of this plant and is called by different nesnin that area; for instance, in
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Cambodia it is called krakos, in Indonesia it iBezhdjengkol and among Malay people

it is known as jering. Djengkol bean has pesticidefivity as an organic pesticide
which is because of possessing djengkolic acidsalighur due to their inhibitory effect
on pests. On the other hand, antiviral effect Rif jiringa on EBV has been
demonstrated. MoreoveP. jiringa embraces dietary fibers, proteins and unsaturated
fatty acids and also is rich in polyphenolic compasi along with influential antioxidant
activity (Aziz Ibrahim et al., 2012).

In light of finding newer gastroprotective agerdnd intensive interest of
searching for more effectual natural based drugené@rtica dioica L.) is other
instance of plants which has been considered testipate its antiulcer potentiality. It
has been declared that nettle has hepatoproteefiget on rats. In folk medicine of
Turkey this plant has been used as a curative dgeameliorate stomachache. Other
therapeutic activities of nettle have been annodinsach as painkiller to treat
rheumatism, applying as anti-hepatic deficiencynagend against cold and cough.
Gastroprotective evaluation of nettle (WEN) hasesded a noticeable protective effect
on gastric ulcer dose dependently which can berdegaas natural based antiulcer

remedy (Gulgin et al., 2004).

2.4.2.2 Medicinal plants and antioxidant activity

Some researches claimed that two-thirds of herlike world have therapeutic
values which some of them have prominent potetytials natural antioxidant and by
possession of that, they are able to dwindle owkidatstress in body's cells,
consequently being advantageous in treating seliarabln ailments like cardiovascular
diseases, cancer and inflammatory medical conditidBesides, some synthetic
antioxidants are being produced as well which BHil 8HA are some examples
(Krishnaiah et al., 2011). Oxidative stress hasnifialr effects on mankind health. An

investigation by WHO was done to find out the papity of traditional medicine
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among world population. The results represented 80& of people use traditional
medicine as first step of health care which inctugdant extract and related active
constituents (Craig, 1999).

Nowadays, the request and seeking for mediciraitplis rising increasingly.
Different plants have antioxidant activity whichpendered as a significant parameter
with therapeutic effects. For example, antioxideased drugs are used to restrain and
cure ailments like stroke, cancer, diabetes, Alneeis and atherosclerosis. In a study
which was done by Khalaf et al. (2008) on some tpldo evaluate their antioxidant
capability by performing DPPH assay, the alcohebhtract of green tea and black tea
(Camellia sinensis Linn.) reportedly had high axitlant activity where free radical
scavenging of green tea was even better than asawid which was used as standard.
It has lowest IG comparing to other plant in that study because axspssion of
polyphenols such as flavonols, flavandiols, flavidrend phenolic acids like gallic acid.
In addition, antioxidant assessment of black pegpPgrer nigrum Linn.) was studied
which was affluent in glutathione peroxidase antcgke-6-phosphate dehydrogenase a
powerful antioxidant (Khalaf, et al., 2008).

According to adverse effects of ROS such as sop®te radicalshydrogen
peroxide and hydroperoxyl radicals and their causatn OS they should be highly
deactivated. Despite the existence of essential B0Oke SOD, CAT, GPx and GRed,
unevenness in ROS producing and counteracting l@akl to oxidative damage and
through that it causes several habitual and deg#werailments such as diabetes
mellitus, cancer and Parkinson’s. Finding naturaticxidant obtained from natural
sources is a point of interest all over the woliidan effort which was done on different
parts of four Indian medicinal herbs namely frestives offrichosanthes dioicafruits
of Moringa oleifera fruits of Emblica officinalisand aerial roots dficus bengalensis

total antioxidant activity was evaluated by perforgn FRAP assay. This study

25



demonstrated the high antioxidant capability amavdhoids contents oEmblica
officinalis fruit's seed comparing to other tree plants whiah be deemed as a natural
based antioxidant (Sharma et al., 2009).

Continuous studies have been performed universallgssess the antioxidant
activity of different plants all over the world. IFthis purpose nettldJftica dioical.)
has been evaluated for its antioxidant power byhgloiarious antioxidant assessing
methods like reducing power assay and DPPH assahwidicated high antioxidant
impact. In accordance to its ability as antioxidéntcan be consumed as herbal

antioxidant widely (Gulgin, et al., 2004).

2.4.2.3 Medicinal plants and antimicrobial activity

Healing power of plants has been determined dioog time ago. Their usage
as anti-infectious agent to cure some common imest diseases is an important
therapeutic ability of plants. Still usage of sophents is popular as antimicrobial agent
to cope with various infectious problems for ins@nbearberry and cranberry extract
are useful to deal with urinary tract infectiousedises meanwhile, lemon balm, tee tree
and garlic have been recognized as wide range alaatimicrobial agent. According
to previous studies, phenolic compounds considasedramatic active chemicals and
Gram positive bacteria showed the highest degresmdibility. Researches on finding
out the antimicrobial activity of medicinal herbashbecome increasingly popular in the
world despite the presence of some factors thataff@ct the antimicrobial assessing
process, like the selection of microorganisms, ligbage of plant and vague definition
of positive control. At this moment, many effort® an progress to specify the area of
antimicrobial evaluation of medicinal plants asraidrobial agents (Rios et al., 2005).
Sida acuta burm.f. (malvacea&® an example of medicinal plants which can be
characterized as erect small branched herb that treev ability to be cultivated and

grown on roadsides and waste land of Nigeria. plast has been applied in medicine
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traditionally to deal with different medical condits in some countries. For instance,
Indian people use the entire plant hot water ektesc febrifuge, abortifacient and
diuretic, meanwhile in Nicaragua, whole plant deimocis used to treat ache, ulcers,
asthma, fever, anti-worm remedy and also to cople venereal ailments. Antibacterial
activity of sida acuta burm.f. (malvaceadjied leaf and its seed chloroform extract
have been investigated which revealed antimicrobfééct againstMycobacterium
smegmatisE. coli, Pseudomonas circhoriand Salmonella tyhimuriunrespectively.
Additionally, ethanolic extract of the aerial paofsthis herb has been considered for its
antimicrobial potentiality versus some bacteriale@dps like Standard strain of
Staphylococcus aureusglinical isolates of Staphylococcus aureus, B. subtilis,
Streptococcus faecalis, E. coli, P. aeruginosapieumoniaandCandida albicanss a
fungus. No antimicrobial activity was observed agtiE. coli, K. pneumonia, P.
aeruginosaandCandida albicanglespite the growth inhibitory effect on Gram paositi
aerobic organisms in this effort (Obah et al., 2007

Ziziphora clinopodioidess another instance of therapeutic plants which is
eatable. This plant has been scattered in Torkegtdlia, various parts of the plant
namely leaves, flowers and stem are often consumsedegetable and food additive.
Ziziphora clinopodioidess well known as Karinanesi among local peoplematic tea
obtained from the plant has several curative effsach as carminative, wound healer
and also antiseptic. Methanolic extract and esslemitiof the plant shown antimicrobial
activity while essential oil was more efficacious a greater extend which can be
because of bacterial tolerance and the constitwémssential oil (Ozturk et al., 2007).
Regarding the prevalence of novel infectious disgasd resistant microorganisms to
common antibiotics, continual researches are donkffierent parts of the world to find
out new antimicrobial agents. Staphylococcus spge@ee significant groups of

microorganisms to be controlled which can causéwuarmedical problems. An effort
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was done to evaluate the antimicrobial activity3df Indian herbs belonging to 28
different families. These plants with therapeutfteets were assessed against three
species of Staphylococcus nam8&laphylococcus aureus, Staphylococcus epidermidis
and Staphylococcus subflavdhese species are involved in several medicallitons,

for instance Staphylococcus aureuglay an important role to prompt toxic shock
syndrome, wound infection and abscesses meanw8tkphylococcus epidermidis
interferes in infection of prosthetic therapeutistruments such as artificial joints and
heart valves. Varied medical problems like infegesicailments can be managed by
natural products derived from plants. Assessingnaatobial activity of 34 Indian
plants revealed that the effectiveness of alcohektracts were higher compare to
agueous extracts and among the tested sp8cemsreusvas much more vulnerable and
the alcoholic extract oMWoodfordia fruticosaindicated the greatest antimicrobial
capability (Parekh et al., 2008).

According to the urgent need to find newer and eneificient antimicrobial
agents, nettle Urtica dioica L.) extract was assessed against ten different
microorganisms including five G- such &s coli, P. aeruginosa, Proteus mirabilis,
Citrobacter koseriand Enterobacter aerogenes addition to four G+ namelyS.
aureus, Streptococcus pneumonia, Micrococcus luedsStaphylococcus epidermidis
and alsoCandida albicansas a fungus. Nettle extract showed various range o
inhibitory effect on all tested organisms excBpaeruginosdGiilgin, et al., 2004).

In light of continuous studies on discovering nogetimicrobial agents with greater
efficacy, the assessment of water and ethanoli@etst ofHydnora johannigoot was
done to investigate the antibacterial activity. Boof Hydnora johannishave been
employed in folk medicine of Sudan to deal withfeliént health problems such as
diarrhea, cholera, dysentery and swelling tonslliDetermination of antibacterial

activity of the plant indicated that the water agtrrevealed antimicrobial potentiality
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againstB. subtilis, B. cereus, S. aureasd Enterococcus faecalisneanwhile the
ethanolic extract exhibited remarkable antimicrblietivity on Enterococcus faecalis
andS. aureusstrains (Yagi et al., 2012).

Other investigation of antimicrobial activity ofgmts was performed on South
African medicinal plants. Regarding the diversifybotanical inheritance, South Africa
possess 30,000 kinds of herbs in which 3000 spetideem have ameliorative effects
on broad range of diseases such as TB, gastranateptoblems, skin diseases and also
some of them have been used as wound healer iticad¢b antimicrobial agent as
well. Surveying these plants revealed differentgeenof antimicrobial potentiality on
various microbial species. For example, ethanaolitaet of Felicia arigeroidesroots
showed antimicrobial capability againSandida albicansmeanwhile the methanolic
bark extract oiVarburgia salutarigndicated antimicrobial effect agairt subtilisand
S. aureusMoreover,Hermannia depresseoots ethanolic extract signified antibacterial
ability versusB. subtilis.Thus, plants derived antimicrobial agent can Hpfaikto cure

infectious diseases more effectively along witlségsside effects (Van Vuuren, 2008).

2.5  Acute Toxicity Test of Plants

Tendency of using complementary and alternativdiomges has been increased
among the people of the world, for instance in Aicgeto gain better health. In spite of
this express proliferation there is not enough ddiaut the efficacy and toxicity of
alternative remedies such as plant derived drugse&ches on medicinal herbs are in
progress due to the usefulness for human beingglifichoping to diminish the reliance
on imported drugs. An effort was done to demonstitae acute toxicity ofegle
marmelos Cormwhich is a plant with therapeutic property knovenbael tree in English
and vilvam in Tamil. Leaves and fruits of this glane two parts which are used in folk
medicine significantly. Leaves and fruits decoctiaare consumed to treat dysentery,

diarrhea, upper respiratory infections and hedments. In accordance to the result, A.
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M leave are not toxic up to 1000mg/kg body weigleamwhile in some studies, hepatic
lesions have been observed in fruit extract treetesd(Veerappan et al., 2007).

Fruit of Schinus molletheis other example of plants which has been invatdt)for its
acute toxicity. This plant is an indigenous plahSouth America, meanwhile few other
species can be found in different places like nhNlorth and Eurasia locally. Whole
parts of the plant has been traditionally used atk fmedicine as antibacterial,
astringent, antiviral, wound healer, antidepressard also to overcome urinary and
respiratory tract infections. Additionally, in sonséudies its insecticidal activity has
been mentioned. Regarding information obtained fracate toxicity investigation,
ethanolic extract showed an increase in daily fowdke of the experimental subject
while body weight data analysis signified no taitgidifference between the groups in
addition to the absence of any clinical abnornedifiFerrero et al., 2007).

Constant effort still is in progress in differgrarts of the world on assessing the
acute toxicity of medicinal plants. For this purpp®ther experiment was done to
evaluate the acute toxicity dDrthosiphon stamineu®enth extract on SD rats
Orthosiphon stamineufenth is called cat whiskers among the local peapfie
Malaysia. Leaves of the plant are useful due toetiiti property to make diuretic tea
which can be helpful versus kidney and bladdeamfhation. Leaves of OS are rich in
some active chemical components like sterols antyppenols. Acute toxicity
assessment of this plant showed no mortality anthet@mvioral changes in rats up to
5000 mg/kg body weight which revealed LD50 at higheses (Abdullah et al., 2009).
Further studies have been performed to evaluatadhte toxicity of a large number of
herbs up to nowJasminum sambais other instance of medicinal plants which was
considered for its toxicity to know if it can beedsas a safe natural based drug.
Studying of kidney parameters namely Sodium, PatagsChloride, CO2, Anion gap,

Urea and Creatinine in addition to liver parametsush as total protein, albumin,
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globulin, TB, CB, AP, ALT, AST and GGT did not mé&st any oblivious differences
compared to the control group at two different doé2g/kg and 5g/kg) oflasmine
ethanolic leaves extract and all animals were atgcheduring the observation period till
the end of the experiment (AlRashdi, et al., 2012).

Pithecellobium Jiringds another plant with therapeutic potentiality ahhiwas
assessed for its toxicity to discover safer andeneffectual drugs to deal with gastric
ulcer. Evaluation of acute toxicity of this plantasv done at two different doses
(0.5mg/kg and 2mg/kg). During the observation pad experimental animals stayed
alive and no toxicological symptoms were seen. Meee, evaluation of serum
biochemistry and data obtained from histologicakeslation did not indicate any
considerable difference between control and expsrtal groups and no mortality was
observed within the two weeks of acute toxicityt.teé can be speculated that
Pithecellobium Jiringds safe with no detection of drug related toxi@tyd can be used
as plant derived drug (Aziz lbrahim, et al., 2012).

Other survey of plant acute toxicity was performaa leaves of Raphinus
sativus Linn. No death was recorder at whole peoibthe observation time. The data
gained from this studyRaphinus sativusLinn ( Radish) did not manifest any
conspicuous toxicity and its safety has been adatifDevaraj, et al., 2011).

According to the increasing interest in workingtba area of herbal medicine to
find safer and more effective herbal remedies Wetser side effects, toxicity studies
are important to achieve this goahgodium flexuosumwhich is a climbing fern was
evaluated for its toxicological effects. This plasitfound in India and Western Ghat
area. Different parts of the plant such as leafggasot and rhizome are useful to cure
jaundice.Lagodium flexuosuris rich in saponins. Acute toxicity study of tigknt up
to 5g/kg revealed no behavioral changes and alscalterations in biochemical

parameters such as AST, ALT, urea, triglyceridés|asterol, glucose and Creatinine
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in comparison with normal control group. Regardihg absence of toxicity safety
evidencelagodium flexuosuroan be declared safe to be used as natural drilly @
al., 2012).

Toxicity studies have been done on numerous plentiifferent parts of the
world. As an illustration, methanolic extract Bfeleopsis hylodendrostem bark has
been evaluated for its toxicity. This plant is cooimamong Cameroonian people
because of its therapeutic values to treat chiokenpneasles, renal and hepatic
ailments, sexually transmitted diseases as welldegpsy. This tree belongs to
Combretaceae family. In some reports, the antiotidad antimicrobial activities of
ethyl acetate and methanolic extracts of its stank have been mentioned. It possess
antimicrobial activity against microorganisms suab B. cereus Corynebacterium
diphtheriag K. pneumoniagProteus mirabilisand P. aeruginosaThe acute toxicity
evaluation of this plant was performed by oral adstration of different doses of plant
extract 2, 4, 6, 8 g/kg and all groups were obskfee 3 hours to monitor toxicological
symptoms. Some behavioral changes were seen iexp#rimental groups namely:
breathing quickly, lack of movement, slower resptm@xterior stimulants which were
present for 5 days. In accordance to the resuhisfstudy, all animals pretreated with 6
and 8g/kg of plant extract died while mortalityesiin treated groups with 2 and 4g/kg
were forty and eighty during the first two days.eTdssessment of LD50 demonstrated
3.8 and 3 g/kg bw for male and female animal grodssessing the food and water
intakes along with body weight indicated a perd#ptdecline in all three parameters
dose dependently especially within the first wetthe experiment. Increasing effect of
stem bark methanolic extract dPteleopsis hylodendroron some biochemical
parameters such as ALT, AST and Creatinine has bsmrded in a dose dependent

manner. This study suggested that the extractigfpllant can be consumed along with
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being aware of its possible side effects due teat$fon liver and kidney (Nana et al.,

2011).
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CHAPTER THREE: DESIGN, METHODS AND EXPERIMENTAL

PROCEDURE

3.1 Collection of plant

FreshTeucrium zanoniieaves were obtained from Ethno Resources Sdn Bhd,
Selangor, Malaysia, and identified by comparisothwhe Voucher specimen deposited
at the Herbarium of Rimba limu, Institute of ScierBiology, University of Malaya,
Kuala Lumpur by the supervisor Professor Dr Mahméaoaeen Abdulla, Department
of Molecular Medicine, Faculty of Medicine, Univéysof Malaya, Kuala Lumpur.
Next, fresh leaves were air dried and after tharewground to get powder ®&ucrium

zanoniileaves for the extraction part of the experiment.

3.2 Preparation of plant extract

The leaves offeucrium zanoniivere ground into powder to ease the extraction
process. In this afford, three concentrations bl extraction was prepared.
The dried and ground leavesTafzanoniiwere weighted for 100 g and were placed into
a 1L Schott bottle. One liter ethanol 95% was addetthe ratio of (1:10) where 1g of
dried and ground'. zanoniiis to 10ml ethanol 95%. The Schott bottle wasileftoom
temperature for approximately 3 to 7 days. Aftemttha rough pieces strainer was
applied to remove the powder. Then the extract fiesed again using filter paper
(chm) by chm lab group (filter paper circle sizeébdfin) to remove the crude part. To
separate the ethanol from the extract, Buchi rotaporator Rota vapor (R-215) was
used under reduced pressure. The extract was rkepfalcon tube and put in the oven
(43°C) to make sure the ethanol was completely evapbrane dispersed, and lastly it

was kept at -20C until the usage time. The amount of final extraat 9.44 g.
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3.3 Acute toxicity experiment

3.3.1 Animal grouping and acute toxicity test

Acute toxicity test was done to determine the shfee of plant extract. Thirty
six healthySprague Dawleyats (18 male and 18 female) 8 to 10 weeks old were
needed in this study. Their body weight ranged betw225 to 250 g and obtained from
the Animal House, Faculty of Medicine, UniversitlyMalaya, Kuala Lumpur (Ethics
No. I1SB/30/05/2012/RA (R). They were assigned iBtagroups equally labeled as
vehicle (10% tween 20) 5 ml/kg, 2 g/kg and 5 g/lagy weight of plant extract in
vehicle. All animals were housed separately (onenr@ach cage) with a period of 12
hours light and 12 hours dark in a condition of 5@60% humidity to retain a normal
circadian rhythm. All rats were fasted overnigtttod but not water) prior dosing. The
reason for fasting was to eradicate food inside ghstrointestinal tract that may
complicate observation of the test material. Foditilvolding was done for further 3 to
4 hours after dosing. Observation of animals fa dmset of clinical or toxicological
symptoms was done for 30 min and 2, 4, 24 and 48 after the administration. The
animals were sacrificed on "18lay as mentioned by AlRashdi et al. (2012) withsi
modification. Histological (liver and kidney) paraters were determined. Animal
handling was according to experimental protocolsreyed by the Committee for the
Supervision of Animal Experimentation in Universiof Malaya. There were no
abnormalities and alterations in behavior or bodgight during the period of

experimental observation.
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Table 3.1: Acute toxicity test dfeucrium zanoniextract using 1% Tween 20.

Species of the animal  Sprague Dawley rats

Age 8 to 10 weeks
Number of animal 12 rats in each group (6 rats of each sex per ldosd
Dose Two dose level (2 g/kg and 5 g/kg body weight oégared plant

extract plus a control group 5 ml/kg of ( 10% Tween

Observation period 14 days

3.4 Preparation of control studies for anti-ulcer experment

3.4.1 Preparation of omeprazole as positive control

Omeprazole is a proton pump inhibitor (PPI) whicbrke by blocking the
secretion of gastric acid and in this effort, waedias a positive control. This drug is
widely used for treating gastric ulcer. Omeprazobes utilized as a reference for the
action of anti-ulcerogenic effect @eucrium zanoniextract. In this study Omeprazole
20 mg capsule was supplied by Immunology Laborat@rgpartment of Molecular

Medicine, Faculty of Medicine, University of Malayduala Lumpur.

3.4.2 Preparation of 10%Tween 20

Tween 20 acts as solvent in this study and it veasl @s a negative control for the
formation of ulcer in rat’'s stomach. Ten percenfTafeen 20 was prepared by adding
10 ml of absolute Tween 20 to 90 ml of distilledtera The mixture was mixed using

vortex.
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3.5 Preparation of oral application of T. zanonii

Oral applications of. zanoniiwere prepared in three concentrations, 50 mg/kg as
low dose (LD), 100 mg/kg as medium dose (MD) an@ &y/kg as high dose (HD).
Standard weight for each rat was considered agy28@er weighing them one by one,

the feeding was done based on the weight and theogf rats.

3.6 Experimental animals for anti ulcer experiment

For this study, thirty mal&prague DawleySD) rats which were obtained from
the Animal House, Faculty of Medicine, UniversityMalaya were used. The estimated
age of animals was around 6 -8 weeks and the ajppatx weight was about 225-250
g. All animals have been kept under controlled dow at room temperature (22-
24°C), 50-60% humidity in a standard light-dark cycl® (h light, 12 h dark) and free
access to tap water and standard diet. They weapted to standard laboratory

conditions for around two weeks.

3.7 Steps of the anti-ulcer experiment

3.7.1 Experimental procedure

Thirty male SD rats were divided into five groufx rats in each group, all
groups were under fasting state for 24 hours ey there allowed to drink water only
before the day of the experiment. The purpose &stirig was to inhibit the cross
reaction of gastric content with administered treaits. All rats were orally given

particular pretreatment based on their groups aeid weight.
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3.7.2 Animals pretreatment

Table 3.2: Groups of rats regarding to variousrpegiment

Group Number of rats Treatment

1(LD) 6 All rats in this group will be treated by 5

ml/kg of 50 mg/kg of T.z ethanol extract

2 (MD) 6 All rats in this group will be treated by

ml/kg of 100 mg /kg of T.z ethanol extract

3 (HD) 6 All rats in this group will be treated by 5

ml/kg of 200 mg/kg of T.z ethanol extract

4 Positive Control 6 All rats in this group will beeated by 5

ml/kg of omeprazole 20 mg/kg

5 Negative Control 6 All rats in this group will be treated by 5

ml/kg of tween 20 10%

3.7.3 Induction of ulcer

One hour after exposing all animals to speciaktneat, ulcer induction was done
by using ethanol 95% (absolute ethanol) and adl ware left again for one hour more.
After that, all animals were sacrificed by over easjection of ketamine and xylazine
and their stomachs were instantly taken out acogrtt the illustrated procedure by Al-

Bayaty et al. (2011) with some modifications.
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3.8 Experimental evaluations

3.8.1 Ulcer area estimation

Performance of ulcer area estimation was to séweifulcer lesions are present
or not. All stomachs were removed and the intaomsichs were put in sample
container in normal saline 0.9% to keep them undguaThe stomach was then
observed for ulcer lesion and stomach content wasoved into centrifuge tube. All
samples were cut along the greater curvature. @btk stomachs will be used in
mucosa weight examination. The stomachs were wastibdormal saline to clean the
surface.

Gastric lesions were counted and the existencehefmtwas proved by utilizing
dissecting microscope (1.8x) with a square-gridpeee (2mm). Ulcerated gastric

mucosa appeared as hemorrhagic elongated bandelparthe long axis of gastric.

The ulcerated area was calculated and deternasealcerative index (UA) and the

inhibition percentage was estimate by the followimgnula.

Inhibition %=[( UA control- UA treated) / UA coral] x 100

3.8.2 Examination of mucosa weight

The purpose of performing this part of the expentrwas to know the weight
of the mucosa layer which inhibits the lesions fréonming. During the stomach
dissection, their content was taken and put intotrfage tube and the tubes were
centrifuged at 1000 rpm for 10 minutes. The ainceftrifuging was to separate the
mucosa and stomach’s acid. The supernatant paruses in pH examination before
being removed and the sediment (mucosa) was ratdelcon tube and weighted by

weight balance for determination of the mucosa.
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3.8.3 pH examination

The pH examination was done to know the acidityhef stomach’s content by
collecting the supernatant from mucosa weight erpamt and putting in falcon tube.
Supernatant in the same group was put in the saenf tube because of limited

volume. At last, acidity of collected supernatamtsvdetermined using a pH meter.

3.8.4 Histological examination of gastric mucosa

Solution of 10% buffered formalin was used totfhe stomachs for 1 to 4 days.
Then, stomachs were trimmed and wrapped with cafgepand kept in the cassette.
After that, the cassettes were drenched in freshh boffered formalin for at least
another 2 days to make sure that fixation has limre properly. Processing the
stomachs was done using automated tissue proceassicigine. The next step was to fix
the biopsied stomachs in paraffin wax to obtainiBrometer tissue sections by using
rotary microtome. At last, obtained tissue sectimese stained with haematoxylin and
eosin (H&E) and observed under light microscopsee the existence of gastric lesion
and mucosa layer to recognize the presence of iatgldgical changes such as edema,

necrosis, hemorrhage and congestion.

3.8.5 In vitro antioxidant activity of plant extract

In the present study, two methods were used taatesimeasure antioxidant activity of

plant extract.

3.8.5.1 Ferric-reducing Antioxidant power (FRAP) assay

This method is a popular method with cheap andoredse procedure to
measure the ferric reducing ability (antioxidantmeo) of a sample. The basis of this

assay is the reduction of ferric tripyridyltriazitfeelll-TPTZ) complex and generating a
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blue color ferrous tripyridyltriazine by antioxidarThis reaction will be done in acidic

condition (Antolovich et al., 2002)The maximum absorption was measured at 593nm.

Generation and progression of blue color demorsstita¢ presence of antioxidant in
plant extract sample. Thus, the correlation betwd€RAP assay and molar
concentration of antioxidant is deemed in a linepdttern. The assay was done if@37

in 96 holes micro titer plate. The assay mixturestst of 10 pl of sample (plant extract)

and 300 pl of FRAP reagent.

FRAP reagent contained of 300 mmol/L Acetate byfidr3.6, 10 mmol TPTZ
in 40 mmol/L HCL and 20 mmol/L FeCI3.6H20O (Benzie a&., 1996) which the
required amount of them was 25ml, 2.5ml and 2.5espectively. FeSO4.H20 was
used as standard. In addition, A.C (Ascorbic AcBHT (Butylated Hydroxytoluene),

G.A (Gallic Acid) and Q (Quercetin) were used astoal.

FRAP values were obtained spectrophotometricallgenra kinetic mode by
applying a microplate reader (KCjunior) for fourmates at 593nm. The comparison
between the absorbance of sample and calculatitin tve standard curve obtained

from iron (Il) sulfate-heptahydrate (FeSO4.7H20Yaveonducted.

3.8.5.2 DPPH Free Radical Scavenging Activity Test

Capability of the plant extract to remove 1, 1kdipyl-2-picryl-hydrazyl free
radical was ascertained by DPPH assay to ascéhiaifiee radical scavenging activity.
DPPH free radical possesses a delocalized electhws, the molecule cannot be
dimerised. This delocalization prompts dark purptdor. By mixing DPPH with a

hydrogen atom donor, it will be reduced and tuméight yellow color. This method
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has been established by Marsden Blois apparematly &n century ago (Molyneux,

2004).

Efficient concentration, Ef also called IG is a significant parameter to
elucidate the result of the method which has begmessed as substrate concentration
that can quench 50% of DPPH activity (Molyneux, 200n 96 holes well plate, 1ml of
plant extract and 5 ml of freshly prepared 0.1 mRIFM ethanolic solution were mixed
and maintained in the dark for 30 minutes. Reactmixture’s absorbance was
quantified at 515nm using a spectrophotometer. et extract was substituted with

1ml ethanol for the blank.

The percentage of free radical scavenging actwiyg calculated by the formula below:

Scavenging activity percentage (%) = Blank Abs mahl5 nm — Sample Abs mean

at 515nm/blank Abs mean at 515nm x 100

The standard for DPPH assay was Vit.C (Ascorbid)acand the controls of the
experiment were GA (Gallic acid), Q (Quercetin) an8HT (Butylated

Hydroxytoluene).

3.8.6 Antimicrobial activity of T. zanonii extract

3.8.6.1 Disk Diffusion Susceptibility Test

This test was done in two steps, preparing of Muélinton agar plate and the
preparation of inoculums. For preparation of Muehénton agar medium, the powder
was obtained from BBL, BD Company, USA-France (Ref 211438, 500 g). Thirty
eight g of powder was suspended in one liter offigdrwater and reconstituted. Then,
the solution was heated with recurrent agitatiod lamiled for 1 minute to get perfectly

dissolved powder. The obtained liquid was autodawel2PC for 15 minutes and after
42



that, was poured in sterile plates to be solidisi¢doom temperature and kept &t 4o

be used. The second step of Disk Diffusion Susb#ipti Test (preparation of
inoculums) was performed by a sterile inoculatiogp. Few isolated colonies of
organisms was touched with the sterile inoculatoap, dispersed into Broth medium
and incubated overnight to grow perfectly. PrevipuBroth medium was prepared by
dispersing 38 g of Brain Heart Infusion Broth LAB9) UK in 1L of deionized water,
stocked for 10 minutes, agitated to mix and warmedchly to be dissolved. After that,
it was poured into final container and sterilizgdautoclaving for 15 minutes at 1721
After incubating the organisms, 50ul of each Broiidium was taken and scattered on
the surface of Mueller-Hinton agar plate. One ggate for each bacterial species was
needed, totally 6 plates; fd. subtilis, E. coli, S. aureus, P. aeruginosa, lisiella
pneumoniaand Methicillin-resistanstaph.aureu$MRSA). After inoculation of Mueller-
Hinton agar plates by streaking the plate via sviapregnated disks with different
concentration of plant extract (50 mg/ml, 100 mg/mb0 mg/ml, and 200 mg/ml)
which were allowed to be evaporated were placethersurface of the agar plate along
with positive control and negative control. Negatoontrol disk was impregnated with
20 pl of ethanol for all tested bacterial specias for positive control disks, various
antibiotic disks were used depending on the badtepecies. Vancomycin for (MRSA),
Staphylococcs aureusand B. subtilis, Gentamicin forKlebsiella pneumoniaand P.
aeruginosaAfter that, the plates were been incubated ovetnig8h) at 37C. At last,
antibacterial activity was demonstrated at the einthe incubation time by measuring
the diameter of inhibition zone. Inhibition zone B¥mm or more were considered as
high and remarkable antimicrobial activity. DiskffDsion Susceptibility test was
performed according to described method by Hud4@2@812) which has been modified

slightly.
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(MIC) Minimum Inhibitory Concentration was detemed by micro-dilution method.
One hundred mg of plant extract was dissolved ih dmi0% DMSO. Then, different
dilutions of plant extract were prepared in 96-vpddite.

Hundred pl of plant extract was added to the firstl of each bacteria and the
rest of 5 wells in each row for each bacteria wirakie been loaded with 50 pl of broth
medium. Next, 50 ul of stock from the first well svaansferred to the next well. From
the second well, another 50 pl was transferredhéctiiird and so on and so forth until
the 8" well of each row for tested species. At last,vadlls were loaded with 10 pl of
each tested species, the well plate were coverdd fwil and incubated overnight.
Cultures of those different concentration of orgam obtained from micro-dilution
method on Mueller-Hinton agar plate was to seeny af the tested organisms has

Minimal inhibitory concentration.

3.9 Statistical analysis

Student version of SPSS program was used intilnily sin order to analysis the
data of this research. All of the data values ithegroup were expressed as mean +
S.E.M. Statistical differences between treatmerats performed through one way

ANOVA with the level of significance set atg0.05.
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CHAPTER FOUR: RESULTS

4.1 Acute toxicity test results

The acute toxicity test was performed by treatingnals with two different doses
of T. zanonii plant extract (2 g/kg and 5 g/kg). All amis1were under observation for
14 days. All rats survived and in the observatiahadation of 2 weeks, there were no
remarkable toxicological symptoms, signs of abnditiea such as alteration in body
weight and behavioral changes along with macroscbpdings in mentioned treated
rat groups. In this effort, the effect of plantraxt on kidney and liver parameters like
sodium, potassium, chloride, GCanion gap, urea and creatinine as renal parasneter
along with total protein, albumin, globulin, TB, CBP, ALT, AST and GGT as liver
parameters in administered rats were consideredliapthyed no noticeable changes in
comparison with normal control rats. The obtainesutts from present study proved
the safety off. zanoniiextract at high doses without any acute toxicifg&s and lethal
dose (LBo) in both sexes was higher than 5 mg/kg body weigfiect of T. zononiion
renal and liver function of male and female rats presented in Table 4.1 (A, B) and

Table 4.2 (A, B) respectively. .
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Table 4.1 A: Effect ofT. zononiion renal function of male rats. LD:Low dose,
HD:highdose. Values are expressed as the mean MSTEhere are no significant
differences between groups. Significant value at(p05.

Dose Sodium Potassiu Chloride CO, Anion Urea Creatinin
(mmol/L m (mmol/L  (mmol/L gap (mmol/lL e
) (mmol/lL) ) ) (mmol/L ) (umol/L)

)

Vehicl 142.08 + 4.88

I+

104.68 + 2482 + 1857 + 520 + 3483 +

e 3.59 0.08 2.82 0.85 0.88 0.55 2.87
(10%

Tween

20)

LD (2 14350 + 500 + 106.33 + 2260 + 1827 + 6.06 + 32.67 +
gkg) 252 0.10 1.02 1.38 0.76 0.85 3.19

HD (5 14515 + 493 + 10517 + 23.92 + 1925 + 563 + 3513 +
gkg) 2.84 0.07 2.54 1.03 1.14 0.49 3.96
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Table 4.1B: Effect of. zononiion renal function of female rats. LD:Lowdose, HD i
dose. Values are expressed as the mean = S.E.NMe @he no significant differences
between groups. Significant value at p < 0.05.

Dose Sodium Potassiu  Chloride CO, Anion Urea Creatinin
(mmol/L m (mmol/L  (mmol/L gap (mmol/lL e
) (mmol/lL) ) ) (mmol/L ) (umol/L)

)

Vehicl 14423 + 482 + 10543 + 2433 + 18.00 + 7.73 + 4006 +
e 1.40 0.12 2.67 1.21 0.52 0.51 2.79
(10%

Tween

20)

LD (2 142.47 + 457  + 102.83 + 22.95 + 17.12 + 7.97 + 4200 +
gkg)  2.89 0.16 1.37 0.81 0.67 0.69 3.14

HD (5 140.87 + 451 + 107.03 + 21.95 + 17.87 + 838 + 43.37 +
gkg)  2.08 0.09 2.93 0.77 0.49 0.62 2.52
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Table 4.2 A: Effect off. zononiion liver function of male rats. TB: Total biliruhi€B:
Conjugated bilirubin; AP: Alkaline phosphatase; AlAlanine aminotransferase; AST:
Aspartate aminotransferase; GGT:G-GlutamyltransterdD:Lowdose, HD:highdose.
Values are expressed as the mean + S.E.M. Ther®aignificant differences between
groups. Significant value at p < 0.05.

Dose Totalprot Album Globul TB CB AP  ALT AST GG
ein (g/L) in in (umol/  (umol/ T
(g/L) (g/L) L) L) (/- @quroqul U/

H L L L

Vehicle 61.54 9.58 5212 2.27 1.00 153. 50.8 173. 3.17

1+

(10%Tween +2.47 +0.67 +204 +0.17 +0.00 48 3 56

20) * + e 0.27
704 216 7.3
LD(2 g/kg) 58.85 8.62 49.77 213 1.00 157. 48.1 180. 3.69
+1.88 +046 +160 +0.16 +0.00 37 8 83 +
+ + + 0.46
8.45 1.78 5.48
HD(5 g/kg) 60.35 937 5033 205 1.00 155. 465 175. 3.36
+2.65 +058 +254 +0.14 +0.00 12 5 66  +
* + o 0.35

574 165 854
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Table 4.2 B: Effect off. zononiion liver function of female rats. TB: Total bilirur)
CB: Conjugated bilirubin; AP: Alkaline phosphatagd;T: Alanine aminotransferase;
AST: Aspartate aminotransferase; GGT:G-Glutamy#farase, LD:Lowdose, HD:high
dose. Values are expressed as the mean = S.E.Me &he no significant differences
between groups. Significant value at p < 0.05.

Dose Total Albumi  Globuli TB CB AP ALT AST GGT
protei n(g/L) n(g/L) (umol/L (umol/L (IU/L
n ) ) (u/L (UL UL )

(g/L) ) ) )

Vehicl 64.73 11.17 53.67 2.00 1.00 108.8 43.47 1715 3.67

e +316 +037 +128 +000 +000 5 5 9 5
(10% + 296 + 0.47
Tween 9.12 7.84

20)

LD(2 63.67 11.04 51.35 2.00 1.00 95.83 41.85 1724 3.50

glkg) +2.17 +045 +216 +0.00 +0.00

I+
I+
w
I+

599 2.76 0.50

I+

10.32
HD( 65.38 11.50 53.01 2.00 1.00 101.6 4452 176.8 3.00

glkg) +2.68 +048 +272 +0.00 +000 8

|+
(6]
|+

0.62

[+

3.88

[+

6.37 6.65
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4.2 Ulcer area evaluation

Table 4.3: Anti-ulcerogenic effect dfeucrium zanoniextract against ethanol induced
gastric ulcer in experimental rats. All values haeen expressed as mean +S.E.M of 6
animals. Mean with different superscripts are sigantly different at p< 0.05*

Animal Number Pretreatment Mucosa PH of Ulcer area Inhibition

groups ofrats (5 mi/kg weight gastric (mm)2 percentage(l
dose () conteni oh)

1 6 Tween 20- 0.512 + 295+0.4  850.00 + 3.65 -
10%
(ulcer 0.015

2 6 OMP 0.46 + 5.60+0.5* 178+3.65* 79.00
(positive
control 0.025

3 6 Tz (50mg/kg) 2.95 +5.82+0.6* 48.00 +23.56*  94.35

0.031°

4 6 Tz 190 + 3.74+0.4* 48.00+21.25* 94.35
(100ma/ka 0.020*

5 6 Tz 211 + 4.60+0.58* 60.0000+28.84*92.94

(200ma/ka 0.035*
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The effect of T.zanonii extracton ulcer inhibition
percentage in different pretreated groups (%)

HD
) MD
3 ® HD
by LD =MD
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M Negetive control
0 20 40 60 80 100

Inhibition percentage (%)

Figure 4.1: The effect df.zanoniiextract on ulcer inhibition percentage in different
pretreated groups (%)

The above bar chart shows the various pretreatedpg versus its inhibition
percentage in a comparative order. Inhibition petage raised tangibly in LD, MD,
HD groups in comparison with negative control gr@um positive control group. All

values were expressed as mean = S.E.M of 6 animatsch group.

The effect of T. zanonii on ulcer area in
pretreatment groups.

900
800
700
600
500
400
300
200
100

0 s T 1

Negative Positive LD MD HD
control group control group

Groups of pretreatments

Ulcer area mm2

Figure4.2: The effect oF.zanoniiextract on ulcer area in groups of pretreatments.
Ulcer area in negative control group is signifidprtigher compare to 4 other

groups in this study. This shows ulcer formation negative control group is
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prominently more than positive control, HD, MD ah® groups. From this chart,
lowest ulcer formation can be deduced in LD and §Houps which indicate better
protective activity against gastric ulcer. All vakihave been expressed as mean +

S.E.M of 6 animals in each group.

4.3 Mucus weight examination result

As indicated in Figure 4.3 and Table 4.4, mucugpeotion level is obviously
higher in LD, HD and MD groups which were pretreateith different dose off.
zanoniiethanolic extract compared to positive control aadative control groups. As it
is deductible, highest mucus production level weysorted in LD group. All values

have been expressed as mean + S.E.M of 6 anima&cmgroup.

Table 4.4: The effect ofeucrium zanoniextract on mucus weight (mucus production)
in ethanol-induced gastric ulcer in rats. (MeanE.8)

Animal group  Number of rats Pretreatments Mucus weight

(5 ml/kg dose) (9)

1 6 10% Tween20 0.51 +0.02
(ulcer control)

2 6 OMP 0.46 £ 0.03

(positive control 20 mg/kg)

3 6 Tz (50mg/kg) 2.95 £ 0.03*

4 6 Tz (100mg/kg) 1.90 + 0.02*

5 6 Tz (200 ml/kg) 2.11 + 0.04*
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The effect of T. zanonii extract on mucus weight in different
groups of animals

;]
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4
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8 1 I MD
-]
s 0.5 = = — HD

0

Ulcer control Pos. control LD MD HD

Groups of pretreatments

Figure 4.3: The effect of. zanoniiextract on mucus weight in different groups of
animals.

4.4 pH examination results

Table 4.5: The effect oTeucrium zanoniextract on pH level (Mean + S.E.M) of
ethanol- induced gastric ulcer in experimental.rats

Animal groups Number of rats Pretreatment pH level

(5 ml/kg dose)

1 6 10%Tween20 295+04
(ulcer control)
2 6 OMP 5.60 + 0.5*
(positive control 20 mg/kg)
3 6 Tz (50mg/kg) 5.82 + 0.6*
4 6 Tz (100mg/kg) 3.74 + 0.4*
5 6 Tz (200mg/kg) 4.60 £ 0.5*
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The effect of T. zanonii extract on pH level (Mean + S.E.M)
against groups of pretreatments

—

pH level
o [ N w B~ (6] [e)] ~

Negative control Positive control LD MD HD
group group

Pretreatment groups

Figure 4.4: The effect of.zanoniiextract on pH level (Mean £ S.E.M) against groups
of pretreatments.

The evaluation of pH reveals that, stomach pH lavébw dose (LD) group of
T.zanoniiextract is remarkably higher than other animal geoof the experiment. Low
dose of tested plant was more effective in enhgngastric pH to protect against ulcer

formation. All values have been expressed as me&k4 of 6 animals in each group.

4.5 Gross evaluation (Macroscopic examination

Figure 4.5: Macroscopic appearance of gastric naugosats pretreated with only 10%
Tween 20 (ulcer control) in group 1.
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All rats in ulcer control group (groupl) were pestred with 5ml/kg of 10%
Tween 20 before inducement of ulcer by absolutarethshowed the existence of thick
and dark red streaks on gastric wall which indidatensive ulceration that can be

observed by naked eyes while the ulcer area ofjtioisp was 850.00 + 3.65 mMim

Figure 4.6: Macroscopic appearance of gastric naigogats pretreated with omeprazol
(20 mg/kg) positive control in group 2.

Rats of this group were pretreated by 5 ml/kg oeprazole 20 mg/kg before
ulcer induction by absolute ethanol. Macroscopipegpance of gastric mucosa in rats
of this group indicate less red streaks and fewsiohs with less severity in gastric
wall, thus showing milder injures compared to ifgarseen in ulcer control rats.

Meanwhile, the ulcerated area of this group was#385 mm.
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Figure 4.7: Macroscopic appearance of gastric naudosrats pretreated with (50
mg/kg) of T. Zanoniiextract (LD). Group 3

All rats in (LD) group were pretreated with 5 ml/kff 50 mg/kg ofT. zanonii
extract before the ulcer induction via absolutearth. Macroscopic appearance of
gastric mucosa in rats of this group indicate patestreaks in gastric wall mucosa that
reveal milder lesions compare to lesions obsermadlder control group. Ulcer area in

this group was 48 + 23.56 nim

Figure 4.8: Macroscopic appearance of gastric nadosrats pretreated with (100
mg/kg) of T. zanoniiextract. (MD) in group 4.
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Figure 4.9: Macroscopic appearance of gastric nadosrats pretreated with (200
mg/kg) of T. zanoniiextract (HD) in group 5.

All rats in (MD) group were pretreated with 5 ml/kfj100 mg/kg ofT. zanonii
extract before the ulcer induction via absoluteart. Macroscopic appearance of
gastric mucosa in rats of this group shows onlyew fed lines on gastric wall,
considerably milder lesions compare to lesions seauicer control group. The ulcer

area was 48.00 + 21.25051 mim

All rats in (HD) group were pretreated with 5ml/&§200 mg/kg ofT. zanonii
extract before the ulcer induction via absoluteaeth. Some lesions can be observed in
gastric wall of rats in this group, which still ametably less than control group and with

remarkably less severity. However, ulcer areaimghoup was 60 + 28.83997 fim
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4.6 Immunohistochemistry of gastric lesions

Figure 4.10 shows the histological study of ethaimoluced gastric mucosal
damage in rats pretreated with 10% Tween 20 astimegeontrol group indicates
disruption of surface epithelium and mucosal damagema and also leucocytes

infiltration (H&E stain 10x).

Figure 4.10: Histological section of gastric mucasaats pretreated with 5 ml/kg of
10% Tween 20 as (ulcer control group).
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Figure 4.11 shows the histological study of ethamoluced gastric mucosal
damage in rats administered by omeprazole as y@sitntrol group. Mild and faint
disruption of surface epithelium along with mildemda and leucocytes infiltration of

submucosal layer can be observed. (H &E stain,.10x)

Figure 4.11: Histological section of gastric mucasarats pretreated with 5 ml/kg
omeprazole (20 mg/kg) as positive control group.
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Figure 4.12: Histological section of gastric mucoseats pretreated with 5 ml/kg of 50
mg/kg of T. zanonnixtract (LD) group.

Figure 4.12 demonstrates the histological evalnatibethanol induced gastric
injuries in experimental group pretreated with 5@/kg T .zanoniiextract as low dose
group. High protection level of gastric mucosa glamith no edema and leucocytes
infiltration can be seen which is notably less tim@gative control group (H&E stain,

10x).
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Figure 4.13: Histological section of gastric mucasaats pretreated with 5 ml/kg of
100 mg/kg ofT. zanonnextract (MD) group.

Figure 4.13 indicates the histological evaluatibpmtreated animal group with
100 mg/kg of T. zanoniiextract as medium dose group, point out no disoapof
surface epithelium, no edema in submucosal layer the absence of leucocytes

infiltration (H&E stain, 10x).
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Figure 4.14: Histological evaluation of gastricstie in (HD) group (200 mg/kg) df.
zanonniextract.

Figure 14.4 reveal mild disruption of surface eglitthm, along with faint edema
in submucosal layer and low leucocytes infiltratlemel in animal group pretreated by

200 mg/kg ofT. zanoniiextract as high dose group (H&E stain, 10x).

4.7 Antioxidant result

4.7.1 FRAP assay

Table 4.6: Antioxidant result, FRAP value (in viiréll values have been expressed as
mean +S.E.M of 6 animals. Mean with different sispepts are significantly different
at p<0.05

Samples FRAP(mmol/100g) + S.E.M
Teucrium zanonni 501.7 £ 0.00

AC (vit C) 745.7 + 0.004

BHT 1098.7 £ 0.143

Quercetin 1516.3 £ 0.012

Gallic acid 1746.3 £ 0.002
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Figure 4.15: Graph of FRAP STD concentration (Fg$edsus the absorbance

Figure 4.15 indicates a direct ratio between stahdaoncentration and its

absorbance. (Higher absorbance in higher concemntjat
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FRAP Assay Vs EtOH extract
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Figure 4.16: Column chart of FRAP value

Figure 4.16 shows the antioxidant activity of etblan extract of T. zanonii
leaves, but its activity was lower than controfsttis study. As a result, it can be
concluded that the extract cannot be considered a®ry influential antioxidant

compare the controls.
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4.7.2 DPPH assay of plant extract

Table 4.7: Different concentration df. zanoniiextract and their related inhibition
percentage

TZ (ng/ml) %inhibition percentage
6.25 54
12.5 -32
25 -6.4
50 -17
100 22

DPPH assay was done for the extract, but accordirtbe results of this study

there was not I§ for ethanolic extract of.zanoniiplant in various concentrations, so it

did not have free radical scavenging ability.
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DPPH standard Curve vs Ascorbic acid
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Figure 4.17: DPPH standard curve versus Ascorbit ac

Figure 4.17 displays a raised DPPH inhibition petage of Ascorbic acid in a

concentration dependant order.

4.8 Antibacterial result of T. zanonii ethanolic extract

The results obtained frorh. zanoniileaves ethanolic extract to evaluate its
antibacterial property did not show any antibaele@ctivity versus all 6 tested
microorganisms in this study such Bs subtilis, E. coli, S. aureus, P. aeruginosa,
Klebsiella pneumoniand Methicillin-resistanstaph. aureugMRSA).

Also, micro dilution was done to determine the (MfGr all microorganisms but
there was no any Minimal Inhibitory Concentratioor feven one of tested

microorganisms.
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Figure 4.18 Antimicrobial activity of T. zanoniiagainsB. subtilis

Figure 4.19: Antimicrobial activity of. zanoniiagainst. coli
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Figure 4.20 Antimicrobial activity of. zanoniiagainstS. aureus

Figure 4.21 Antimicrobial activity of. zanoniiagainst®. aeruginosa
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Figure 4.22 Antimicrobial activity of. zanoniiagainsKlebsiella pneumonia

Figure 4.23 Antimicrobial activity of. zanoniiagainst Methicillin-resistant

Staphylococcuaureus (MRSA).
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CHAPTER FIVE: DISCUSSION AND CONCLUSION

5.1 Experimental findings
The aim of this study was to ascertain the acuteity, anti-ulcer, antioxidant

and antimicrobial effect ofFeucrium zanoniethanolic extract.

5.1.1 Acute toxicity findings

Despite the broad usage of different plants in wiadias curative agents, not
many scientific studies have been performed tostigate and support their safety and
effectiveness. Althougfieucrium zanonihas shown various medical properties such as
antiseptic, antipyretic, diuretic, hypoglycemic radowith the potentiality to treat some
diseases like intestinal problems, renal inflammatnd asthma (Abdelshafeek, et al.,
2009; Abdelshafeek, et al., 2010), no research dwse on the toxicity of its plant
extract. The results of this research indicatedsidety of plant extract according to
absence of any behavioral changes, clinical symgtand mortality after 14 days of
observation. In accordance to the obtained refltthis effort, oral lethal dose of
Teucrium zanoniiethanolic extract is higher than 5 g/kg. The adwotecity result
derived from this research agrees with some otfuelies on acute toxicity of different
plants likeAegle- marmelos CorfVeerappan, et al., 2007) aRithecellobium Jiringa
(Aziz lbrahim, et al., 2012). On the other handjigagrees with a research which was
done on alcoholic extract dPteleopsis hylodendroby Nana, et al. (2011) due to
mortality and behavioral changes along with alteret in liver and kidney parameters

dose dependently.

5.1.2 Anti-ulcer finding
As it has been pointed out in (Khan, et al., 204yl Wallace, gastric ulcer is a

continuous corrosion of gastric wall which can letd perforation and serious
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hemorrhagic lesion due to preventive effect on tsgsis of prostaglandin, mucus
production and production of bicarbonate. Inequdigtween defensive factors such as
bicarbonate, prostaglandin with aggressive fadtkesacid,H. pylori and pepsin is the
main accepted cause of peptic ulcer as speculgtedkshmi in (Wasman, et al., 2010)
Anti-ulcerogenic effect offeucrium zanonileaves extract was evaluated to know the
efficacy of this plant in preventing ulcer formatidt was done by assessing the ulcer
formation which then was used to estimate the itibib percentage, mucus weight and
the pH of stomach content. Three different conegioins of plant ethanolic extract
were prepared as LD group (50 mg/kg), MD group (h@@kg) and HD group (200
mg/kg) in addition to negative control and positisentrol. Negative control was to
survey the perceptible difference of plant extrachhibiting gastric ulcer.

Omeprazole which was used as positive control staargible results as anti-
ulcerogenic agent while it inhibited the gastricesl formation up to 79%, with ulcer
area measured 178 +3.65 fMfp < 0.05). The mucus weight of this group was0:4
0.025g which indicates that omeprazole is a sigaifi anti-ulcer drug. The pH of
pretreated group with omeprazole was 5.60 + 0.%reds 10% Tween 20, which was
the negative control did not reveal any protecagainst gastric ulcer. The measured
ulcer area was 850.00 + 3.65 mp < 0.05) along with the absence of any inhibition
percentage and the obvious acidic pH of stomachssaa at 2.95 + 0.4 in this group
compare to other groups indicating that 10% Twe@rcannot be considered as anti-
ulcer agent and the mucus weight of this group®a%2 + 0.015 g.

Anti-ulcer activity of three different doses ®eucrium zanoniextract against
ethanol induced gastric ulcer in experimental ratficated that LD and MD plant
extract showed highest inhibition percentage, wisc®4.35% for LD along with good
prevention of ulcer formation by 48.0000 + 23.56 frjm < 0.05), meanwhile in MD

group, ulcer prevention was 48.0000 + 21.25%pr< 0.05). Mucus weight and pH of
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gastric content in LD group are 2.95 £ 0.031g ar82 5% 0.6 respectively and in MD
group are 1.90 £ 0.020g and 3.74 + 0.4. As it cagd®en, mucus weight is higher in LD
and MD groups in comparison with negative contrbilevpH and mucosal weight in
LD group are higher than OMP group and on the dtlaed, higher mucosal weight can
be observed in MD group in comparison with OMP graithough the pH is still lower
than OMP group. Additionally, inhibition percentaigehese two groups (LD and MD),
both at 94.35% is higher than inhibition percentag&eated group with OMP at 79%
obviously. Even in HD group where the rats werattd with 200 mg/kg plant extract,
perceptible differences can be observed in mucughwve2.11 + 0.035 g, better
inhibition percentage 92.94% and lower ulcer rafe06 + 28.84 mm (p < 0.05)
comparing to positive control group and negativetad group.

The high anti-ulcer effect dfeucrium zanonimight be because of the presence
of chemical compounds isolated from this plant sashsesquiterpenes, Flavonoids,
triterpenes and phenolic acids. RichnessTeticrium species (Germenders) which
belongs to Labiatae family (Lamiaceae) as a natsoairce of mentioned chemical
constituents has been postulated in many studidsdglahafeek, et al., 2009;
Abdelshafeek, et al., 2010; Galati, et al., 200@gNbi, et al., 2005; Sarkhail, 2011;
Stankovic, et al., 2011)

As it has been mentioned in (Wasman, et al., 26%0Foel and Sairam, peptic
ulcer is a popular gastrointestinal medical probléespite its vague etiology but the
imbalance between aggressive factors like acidpapsin and defensive factors which
lead to maintenance the unity of mucus has beent@dinas the main cause of peptic
ulcer.

On the other hand, Baron suggested in (Mahmoaal,,e2010) that acid and pepsin are
at lower level of importance as ulcerogenic ageataparing to deficiency of defending

mechanisms.
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Stated by Sezabo, Marhuenda and Mutoh in (Mahmebdl., 2010) ulcer
induction by ethanol in experimental rats causegrgeinjuries in stomach which will
begin with microvascular damages and leads to amhgrin vascular permeability.
Direct toxic effect of ethanol prompts necrotic dayas to gastric mucosa by decreasing
mucus production and diminishing effect on bicadies discharge. Moreover, it has
been declared by Glayin and Sezabo in Gupta e{(28I05) that ethanol gastric
ulceration is a well known and accepted methodtoassessment of gastroprotective
activity. Ulcer induction by ethanol is due influet effect on and declining the gastric
mucosal blood flow and diminishing level of glutatme and prostaglandin in addition
to provoking of ischemia, production of free radscand emancipating histamine, flow
of potassium and sodium along with influxing ofaam.

Li in (Mahmood, et al., 2010) has cited that Omepla is a PPl with high level
of usage popularity which acts by inhibitory effect gastric acid secretion. This drug
is particular for proton pump and it will be suldt to conversion to its active form in
acidic surrounding. Then, a reaction will happetwleen the active form of omeprazole
with the SH group of proton pump which through thag¢vents the acid secretion to
occur.

The obtained results of this study indicated thHa ethanolic extract of
Teucrium zanonileaves considerably shows anti-ulcer and cytoptivi ability in rats
through diminishing ulcerative area, increasing pHd mucus weight, declining
submucosal edema and leukocyte infiltration. Amteu and cytoprotective effect of
this plant agrees with previous studies done bymiadd, et al. (2010) to evaluate the
anti-ulcer activity of (GPELE), Gupta, et al. ()Xo estimate the ulcer protective
effect of (EETP) and some other works done all akrerworld on different plants, such
as assessing the ameliorative effect of dates stggastric ulcer by Al-Qarawi, et al.

(2005), which all demonstrated reduction in ulcexaa number of produced ulcers and
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severity. Although treated rats witheucrium zanoniileaves extract revealed high
protection against gastric mucosal injuries aloriip Wesser leukocytes infiltration and
lower edema in addition to higher inhibition penzage and lesser ulcer area with lower
range of ulcer index, but these gastroprotectiieces are not dose dependent as
clarified by the result of present study. Highesti-allcer effect was manifested in LD
and MD pretreated groups by showing 94.35% inlhifoercentage and smaller ulcer

area up to 48.000 + 23.56 and 48.000 £ 21.25 buinndD group.

5.1.3 Antioxidant findings

Despite the importance of oxidative metabolism éeing body cells alive,
producing free radicals and other ROS is the sftkcteof it which affect the natural
antioxidative enzymes such as SOD and Peroxidaswl@vich, et al., 2002). As stated
by Davasagayam in Khalaf, et al. (2008), usefulnafssintioxidant based drugs in
inhibiting of some ailments like stroke, cancer,aldites, atherosclerosis and
Alzheimer’s has been proved. Anxiety on security aafety of synthetic antioxidants
has led to universal interest in finding naturaiivid antioxidants. In order to achieve
this goal, many studies have been performed t@mdescthe antioxidant potentiality of
various plants. The acquired results of this radeaoncurred with some other studies
done on antioxidant activity of diverse herbs namaeaintioxidant activity of some
Indian plants by (Sharma, et al., 2009), antioxidastivity of some common plants by
(Khalaf, et al., 2008), investigation of antioxidaactivity of nettle by (Gulgin, et al.,
2004) and assessment of antioxidant property aZl@iese medicinal herbs by (Wong,
et al., 2006). In accordance to the result of #hifrt Teucrium zanoniican be

considered as a natural source with antioxidamiact
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5.1.4 Antimicrobial findings

Medicinal plants have been used to treat diffeahmhents. Nowadays, due to
global problem with antibiotic resistant microorgans, interest in finding natural
antimicrobial agents is growing increasingly (Oktuet al., 2007). For this purpose,
many studies have been performed to evaluate ttimiarobial activity of different
medical plants. Antimicrobial activity ofeucrium zanonileaves ethanolic extract did
not show any antimicrobial effect on all 6 testetnoprganisms which consist &.
subtilis S. aureusMRSA, E. coli, P. aeruginosaand K. pneumoniaOutcome of this
research agrees with a study carried out to inyagtithe antimicrobial potentiality of
Verbena hastatéeaf extract by (Akuodor, et al., 2012), whilediffers from the end
results of other performed researches namely asrtiiial evaluations ofide acuta
burmby (Obah, et al., 2007), antimicrobial ability ®buth African medicinal plants by
(Van Vuuren, 2008) and assessment of antimicrolpabperty of Ziziphora
clinopodioidedby (Ozturk, et al., 2007). Based on the antimi@abtesults of this study,
ethanolic extract offeucrium zanonileaves did not manifest any antimicrobial effect
on tested microorganisms. The outcome was prediéctdie to different potentiality

and activity of various parts of the same plant.

5.2 Limitation of the study

There were several limitations and problems to oejte. One of them was the
prolonged delay in preparation of plant extractause of insufficient equipments like
rotary evaporator which extends the time of extoact
Other limitation was the small size of sampleyaik rats in each group that can easily
affect the standard error of mean (S.E.M). Thisypts S.E.M to be large, therefore, it
may influences the significant difference of plamtract in preventing ulcer formation.
In addition, only one solvent (Ethanol) was usediaparation ofTeucrium zanonii

extract. The solvent may extract some special compis and not isolates all the
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components of eucrium zanoniwhich probably affects the efficacy of the plaxtract
in prevention of ulcer formation in experimentaliraals. This can be overcome by
applying different solvents like methanol or distil water.

Limited dosage was other limitation. Only threealyss were prepared and used
in present study, which were 50 mg/kg, 100 mg/kd 280 mg/kg to find out which
dose gives the highest anti-ulcerogenic effect rejaéthanol induced ulcers in rats.
This limitation will be subdued via preparing widange of dosages.

The evaluation tests for assessing anti-ulcerogefiect of Teucrium zanonii
were not adequate. There were only pH measuremasgessment of mucus weight in
addition to gross and histological evaluation obtga in this study. All of these
performed tests may not give a powerful evaluation anti-ulcer mechanisms of
Teucrium zanoniextract.

Staining was done by one staining method, Hemaitoxayld Eosin, which may indicate
the basic appearance of gastric tissue sectiomse Bnd financial situation are two
factors that affect the selection of methods. Musestions can be observed by stains
like Alcian blue.

In addition to all mentioned limitations some otheran be deemed. As an
illustration, existing antioxidant activity by DPP&hd FRAP assays may not result in
an accurate assessment of antioxidant activity lahtpextract, so to increase the
accuracy more related tests should be performduasidABTS assay.

Furthermore, antimicrobial activity of plant extramgainst six tested bacterial
species may not provide enough scientific infororatabout its antimicrobial activity.
To deal with this problem, testinfeucrium zanoniiextract against more bacterial
species will result in more accurate and cleagimsabout antimicrobial potentiality of

plant extract.
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5.3 Further study

For further studies, needed instruments should Jzladle to seep up plant
extraction, thus this will decrease the time off@enance, resulted in lesser wasted
time. Besides, various staining methods shouldppéed in histological evaluation like
Alcian blue to give evident prospect of mucus ontisas of gastric wall in tested
animal groups. To raise the fidelity of the expeant) increasing the sample size will be
helpful by declining the S.E.M and improving theatity of performed study to relay on
its outcomes. Moreover, applying different solvetiotprepare the plant extract such as
methanol, DW or ether to know which one gives tiptinoum effect. Additionally,
using different dosages of plant extract will bendsfiicial by gradually increasing the
dosage to find the exact dose that gives the highresection against ethanol induced
ulcer in rats.

Other routes of administration can be applied @ating rats like intravenous or
intraperitoneal to realize which one shows the ledfgict in a shorter time compare to
oral administration only. Using variety of methadsevaluate the antioxidant ability
will result in clear perspective to recognize thdi@idant capability. Furthermore,
testing the plant extract on more bacterial spefoesantimicrobial activity of plant

extract will indicate precise view about its adfvi

5.4 Conclusion

Based on results of the present study, it can belaeded that the ethanol extract
of Teucrium zanoniLD and MD possess the highest anti-ulcer activggiast ethanol
induced gastric ulcer in rats followed by HD. Whtrese doses compared to the
negative control, tangible differences in protectiof gastric ulcer can be seen.
Although LD, MD and HD indicate higher protectivéfeet in comparison to positive
control (Omeprazole), this protective potentiabiyainst formation of gastric ulcer is

not in a dose dependent manner. In other wordsah® MD reveal higher level of
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protection compare to HD. Investigation of acuteidity profile of Teucrium zanonii

extract did not manifest any toxicological symptamd adverse side-effect which this
determines the safety of plant extract to be usedamti-ulcer drug. Despite the
antioxidant activity ofTeucrium zanoniistill is lower than standards, it can still be
considered as a natural antioxidant. The outcomisfstudy clarified thaTeucrium

zanonii extract did not possess any antimicrobial effegjairsst all tested bacterial
species. In conclusion, further pharmacologicaistase required to be done to confirm

the safety off eucrium zanoniextract on human beings.
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Appendix A: Teucrium zanonii plant

Appendix B: Histological Technique
1. Tissue / Specimen preparation
2. Automated Tissue Processing
3. Tissue Embedding
4.Sectioning
5. Staining

6. Mounting
1. Tissue / Specimen preparation
a) Tissue accessioning (received the tissue frenattimal experimental
Laboratory fixed in 10% buffered formalin).
b) Gross examination by naked eyes. Then, scredghdauilcer formation.
c) After that, fix the tissue in formalin.

d) Trimming
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¢ Sijze 1 cm x 1 cm thickness.

» Several block of the stomach

e Putin cassette and close.

» Labelled properly with pencil.

« Putinto fixative again (10% buffered formalin).

2. Automated tissue processing (Leica TP1020)

Process Solution Period (hour)
Fixation 10% buffered formalin 1109 1
buffered formalin Il 1
Dehydration 70% ethanol 1
95% ethanol | 1
95% ethanol Il 1
95% ethanol Ill 1
Absolute ethanol | 1
Absolute ethanol Il 15
Cleaning Alcohol : Xylene (1:1) 1
Xylene | 15
Xylene Il 15
Infiltration Paraffin wax | 1.5
Paraffin wax Il 1.5

3. Tissue embedding (Leica HISTOEMBEDDER)

» Tissue must be align or oriented properly

» Use of paraffin wax.
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» Do on the hot plate. Then, put on cold plate foaffan hardening

4. Sectioning (Leica RM 2135)

» Sectioning with microtome and put under water bath.

» Picking the section from water bath with the clehde.

» The glass slides — placed on hot plates (15 mto)alow sections to
adhere

onto the slides.

5. Staining (H&E staining) process

a. Bring section to water:

Process Solution Period (minutes)
Dewaxing Xylene | 3
Xylene Il 3
Rehydration Absolute alcohol | 2
95% alcohol | 2
95% alconol Il 2
70% alconol 2
Bring section to water Running tap water | 3
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b. Staining with Haematoxylin & Eosin:

Process Solution Period
Staining Haematoxylin stain 10 min
Running tap water until excess colour wash off
Differentiation | 0.5% acid alcohol 2-3 dips
Running tap water 2-3 min
2% sodium acetate 2 sec
Running tap water 2-3 min
Rinsein 80% alcohol 2-3 dips
(alcoholise the slide)
Staining Eosin stain 5 min
Dehydr | 95% alcohol | 5 sec
ation 95% alcohol Il 2 min
Absolute ethanol | 2 min
Absolute ethanol Il 2 min
Cleaning Xylene | 2 min
Xylene 1l 2 min
Xylene I 1 min
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6. Mounting with DPX

* Mount slides with DPX mounting media and covergbetion with cover slip
» Wipe slide to remove excess xylene. Then, obsemmeeér light microscope

Appendix C: Experimental animal Sprague Dawley (SDjat.

Appendix D: MIC results of Teucrium zanonii plant extract against 6 tested

bacterial species.

MIC result against K. pneumonia
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MIC result against P. aeruginosa

MIC result against S. aureus

MIC result against E.coli

92



MIC result against B. subtilis

MIC result against (MRSA)
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