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Chapter One
Introduction

1-1: Introduction

Interest in medicinal plants has burgeoned tb increased efficiency of
new plant-derived drugs and the growing interestatural products. Because of
the concerns about the side effects of conventiomlicine, the use of natural
products as an alternative to conventional treatnmehealing and treatment of
various diseases has been advanced in the lasideades (Fong, 2002).

The use of plants as medicines dates frometiest years of man’s
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understood that culinary spices and herbs added todiood than flavor. They
knew that certain spices and herbs were importanthéalth and longevity.
Today, scientists have identified the unique commgisuresponsible for these
benefits. Chemical constituents with antioxidantivaites were found in high
concentrations in plants, and their consideralee irothe prevention of various
degenerative diseases has been determined, efpdbialr capabilities in
deactivating free radicals (Madsen and Bertels8@5) Accordingly, there has
been an upsurge of interest in the therapeuticnpiate of medicinal plants as
antioxidants with the potential to reduce tissumages induced by free radical
(Hu and Willett, 2002).
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One culinary herb with profound health promotingg®erties is oregano
(Origanum vulgarel). This botanical treasure, as some scientistcriee it,
from the Lamiaceae family was used internally axtémmally by ancient Greeks
to restore the balance of body, especially theiraspy system. However,
recent investigations have verified that oregana gotent immune enhancer
that supports the immune response against pathogeashis is reasoned by the
fact that the plant is rich in phenolic compoundd &olatile oils (Force, 2000).
Therefore, oregano (leaves and dried herb) is wiéehployed in medicinal
applications by South European and Mediterraneapulptions to treat
indigestion and stomach upsets, influenza, milcefish ilinesses, respiratory

tract disorders, cold, coughs, and bronchial muaoembrane inflammation,

fiirthermaore it has heen demonstrated that thet manch in cancer finhtina
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cells, micronucleus formation Iin bone marrow celsd sperm-head
abnormalities), biochemical (glutamate oxaloacetétensaminase; GOT,
glutamate pyruvate transaminase; GPT, alkaline ginaisse; ALP and total
bilirubin in serum) and histopathological (liver)ffexts of two extracts
(methanol and hexane) of the pladtiganum vulgareon albino male mice.
Interactions between the plant extracts and carétoachloride (CG) were also
made for a further evaluation of the plant extraiects on the forthcoming

parameters.
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Chapter Two
Literature Review

2-1: Medicinal Plants

The use of traditional medicine and medicipknts in most developing
countries, as a normative basis for the maintenafgpod health, has been
widely observed (UNESCO, 1996). Furthermore, ameasing reliance on the
use of medicinal plants in industrialized societiess been traced to the
extraction and development of several drugs andotteerapeutics from these

plants, as well as, from traditionally used ruralldal remedies. Moreover, in
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populations still rely on traditional medicine, andtural products still play a
very important role in the medicine of the remagiB0% of the world’'s
populations (Clardy and Walsh, 2004).

The commercial development of plants as seuot@ntioxidants to enhance
health and food preservation is of a current irstigr@nd epidemiological studies
have suggested positive associations between tisiogtion of phenolic-rich
foods or beverages and the prevention of disedSeaslbert and Williamson
2000). These effects have been attributed to adBox components such as
plant phenolics, which include flavonoids and pHprgpanoids.

Herbs, spices and aromatic plants are gaagices of compounds with

antioxidant and antimicrobial properties, and amaémg aromatic plants, the
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trade name “oregano” is used for different speoifethe genusOriganum(O.
vulgare O. calcaratum O. majorang O. microphyllum O. ramonensgO.
rotondifolium and O. oniteg (Figuelrelldo et al, 2006). These perennial
plants, collected from the wild or cultivated irffdrent countries, are widely
used as spices. The characteristic compound af dssential oil is carvacrol,
while their extracts with organic solvents are nichfosmarinic acid and caffeic
acid (Exarchouet al, 2001). It has been demonstrated that thesesplaate

antioxidant, antimicrobial and anticytotoxic propes (Ipeket al, 2005).

2-2: Origanum vulgarelL.

The genu®riganumis an annual, perennial and shrubby herb thatiseto
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has also been used as a traditional remedy tovag@ius ailments, for instance,
a spasmodic, antimicrobial, expectorant carminadivé aromatic for whooping
and convulsive coughs, digestive disorders and ma&iproblems (Sokoviet
al., 2002; Dafereraet al, 2003).

Origanum vulgare covers several sub-species, particularly the very
widespread and common sub-species that Qrevulgare spp. vulgare,O.

vulgarespp. virice andO. vulgarespp. hirtum (Sahiet al, 2004).
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2-2-1: Common Names and Taxonomy ddriganum vulgare
Many common names are used to describe the @antulgare for
instance, Greek oregano, mountain mint, wild oregaminter oregano and
winter oregano (Internet, 1), and in the preseesth the common name oregano
will be used.
From the point view of taxonomy (Internet, 1), thiant is classified as the
following:
Kingdom: Plantae
Subkingdom: Tracheobionta
Superdivision: Spermatophyta
Division: Magnoliophyta

Nlacea: NMAannaAalinneaiAA
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Oregano is a bushy, semi-woody sub-shrub with inpog spreading stems
and branches. Some varieties grow in mound likesmapreading by
underground stems (called rhizomes), and othefs avinore upright habit. The
aromatic leaves are oval-shaped, about 3.8 cemimédbng. Throughout the
summer, oregano bears tiny purple tube-shaped foweat are about 0.3
centimeter long. These peek out from whorls of psinpgreen leafy 2.5
centimeters long bracts that resemble little pineso(Figure 2-1). The plant
prefers light (sandy), medium (loamy) and heavyyklsoils, requires well-
drained soil and can grow in nutritionally poorIsdihe plant prefers acid,

neutral and basic (alkaline) soils (Fetrow and Avil999).
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antiseptic, antispasmodic, carminative, cholagogliaphoretic, expectorant,
stimulant, stomachic and mildly tonic (Novak al, 2000). The plant is taken
internally in the treatment of colds, influenza, Idnifeverish illnesses,
indigestion, stomach upsets and painful menstroatios strongly sedative and
should not be taken in large doses, though mild keave a soothing effect and
aid restful sleep. Externally, oregano is useddattbronchitis, asthma, arthritis
and muscular pain (Aligiannit al, 2001). Oregano can be used fresh or dried,
and it is often used in the form of an essentidltlvat is distilled from the
flowering plant. This plant is one of the best matantiseptics because of its
high thymol content (Dafereet al, 2003).
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2-2-4: Active Compounds
Different active compounds have been detected astitwents of oregano
including
e Volatile oil (0.15-1.0 %): The chief components are carvad@®{10%),
gamma-terpinene (8-10%) and p-cymene (5-10%)), ditiad to alpha-
pinene, myrcene, tymol. There are also strains thigimol, linalool,
caryophyllene or germacren D (Kuligtal.,2004; Figue reldo et al,
2006).
* Flavoniods They include Iuteolin, hispidulin, apigenin, ae#n,

diosmetin, herbacetin, quercetin and naringin gBest and Knuthsen,
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* QOregano is also a rich source of a variety of vitemand minerals,

especially vitamins A and C (Ingram, 1995).

2-2-5: Biological Potentials and Pharmaceutical Aplcations

Phytopharmacological studies of different oregamxtracts have
demonstrated several biological potentials and rpheeutical applications,

which are antimicrobial, antioxidant, anti-mutageand anti-tumor.

2-2-5-1: Antimicrobial Properties
Several investigators have demonstrated that ocegaits extracts are rich
in compounds with antimicrobial properties, andhis regard, the essential oils

7
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of the plant, caryophyllene and germacrene-D haenbevaluated against a
wide range of microorganisms, and the potentiarmifbacterial and antifungal
activities has been observed. Accordingly, it hasrorecommended to use the
plant or its derivatives as natural preservativefood against the well known
causal agents of food borne diseases and foocageosiuch aEscherichia coli
Enterobacter spp., Bacillus spp., Salmonella spp., Staphylococcus aureus
Candidaspp.,Fusariumspp.,Aspergillusspp.,Rhizopusspp., andPenicillium
spp. isolates (Kalodemt al., 1997; Ismanet al, 2001; Kazarinovat al, 2002;
Simic et al, 2002). Furthermore, antiviral activities havecabeen suggested,
and oils extracted from oregano have been ablestraly the RNA and DNA of

some viruses, including the types causing shinglasl sore and genital herpes
(Internet \/\
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rich in thymol and carvacrol, has a considerabléoaidant effect on the
process of the lard oxidation. However, generdil antioxidant activity of the
oregano essential oil is less effective than tloersc acid, but comparable with
the o-tocopherol and the synthetic antioxidant butylategdroxytoluene.
(Lagouriet al, 1993; Tsimidou and Boskou, 1994). Similar antlaxit activity
has also been demonstrated by hexane extract ghmoe(Yanishlieva and
Marinova, 1995).

2-2-5-3: Anti-mutagenic and Anti-tumor Activities
Interestingly, oregano leaf extracts and oils h#he capacity to inhibit

cancer cell proliferatiomn vitro, and such effect has been correlated with the

8
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antioxidant properties of the plant and its constits (Olsson and Gustavsson,
2004). Chemical analysis of these constituents alede that they are
monoterpenes, biogenetically related phenolicsnftilyand carvacrol), as well
as, sesquiterpenes, which are responsible for ofogte biological activities
(Sivropoulouet al, 1996; Puertas-Mejiat al, 2002; Dafereraet al, 2003;
Kulisic et al, 2004; Nostret al, 2004; Bagamboula et al, 2004). In this regard,
carvacrol is extensively studied. It has been destnated that carvacrol is able
to inhibit the growth of melanoma, as well as, BMdBA-induced tumor in rats
in vivo (He et al, 1997; Zeytinoglu et al, 1998), and similar antimutagenic
activities have been demonstrated in Ames testr(@ttiaet al, 1999). Such

findings have been further confirmed in human lyopfte and mouse myoblast

ciiltiires (Zevtinnaliet al 2003 Inelket al 2004Y Accordinalvy orenann and its
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be pivotal in CCJ hepatotoxicity. It is metabolized by cytochromel$8 to
produce the trichloromethyl radical, which initiata cascade of free radical
reactions resulting in an increase of lipid peratioh and a reduction in some
enzyme activities (Kinet d., 1990; Valles et al, 1994). Many investigators
have looked for protective agents against [ Cticity and a variety of
compounds with potential antioxidant activity hdeen tested (Candelario-Jalil
et al, 2001).

The toxic effects of CGlon liver have been known for yeansd studied
extensively. Acute and chronic renal damage areo alery common
pathophysiological disturbances caused by ,CChe effectsof CCl, on

hepatocytes, depending on dose and exposuredima)anifested histologically

9
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as hepatic steatosis (e.g., fattfyitration), centrilobular necrosis, and ultimbte
cirrhosis Hepatic steatosis of the liver is a multifactophkenomenothought to
be caused by a blockage of lipoprotein secretimpaired synthesis or
peroxidation of phospholipids, or both (Guvenal, 2003). The endoplasmic
reticulum and mitochondria have been shown to teluedin cell damage. The
metabolic effects of C¢linside mitochondridhave been described, and it has
been found that a damage of tadcium pump in mitochondria is dependent
upon haloalkylationHowever, the profound accumulation of fat followiG&l,
poisoningis considered to be independent of mitochondriahatge. The fatty
infiltration of the liver is thought to develop asesult of the action of free alkyl

radicals on biomembran#sat in turn cause haloalkylation-dependent blogkin

at theexit of the linnnrotein micelles from the Golni aanatiis (Sarkaet Al
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2-4: Antioxidants

Antioxidants are chemicals that reduce the ratexafation reactions, which
are chemical reactions that involve the transfexle€trons from one substance to
an oxidizing agent. Antioxidants can slow thesetieas either by reacting with
intermediates and halting the oxidation reactiaeatly or by reacting with the
oxidising agent and preventing the oxidation reacfrom occurring (Zheng and
Wang, 2001). Antioxidants are particularly impottam biology, and all
organisms maintain a reducing environment insideirtltells and contain
complex systems of antioxidants to prevent damageokidation. These
antioxidants include glutathione and ascorbic aamtl these chemicals are

substrates for enzymes such as peroxidases andredicttases. Low levels of

10
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antioxidants or inhibition of antioxidant enzymesises oxidative stress and may
damage or kill cells (Halliwell1993; Manna et al, 2006).

The investigations suggest that antioxidant-richdfg as well as, some
medicinal plants and their derivatives can redueenabes to cells and
biochemicals from free radicals. This may slow dpomrevent, or even reverse
certain diseases that result from cellular dam&ijat€r, 1984). In this regard,
dietary phenolic antioxidants have been shown tay pmportant roles in
delaying the development of chronic diseases ssctaediovascular diseases,
cancer, inflammatory bowel syndrome and Alzheiméisease Shetty, 1997,
Akyon, 2002). Phenolic antioxidants are products@fondary metabolism in

plants and are good sources of natural antioxidartisman diets (Botsogloet

al 2002 Aromatic nlants <iich as herhs and snime<ich in their nhenanlic
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health functionality of phenolic antioxidants due their inhibitory effects
against development of many oxidative-stress relaiseases such as cancer
and diabetes (Huareg al, 1992).

Knowledge on the protective mechanisms againsntaxrid drug induced
organ-toxicities leads scientists to look for bmitmally active relevant
compounds from herbal plants, which can possesssit antioxidant activity
and protect those organs from unwanted oxidatresst(de Mejia and Ramirez-
Mares, 2002). The widespread use of traditiondbdr@and medicinal plants has
been traced to the occurrence of natural produitksmedicinal properties. The
roles of herbs in disease prevention and cure baea attributed, in part, to

antioxidant properties of their constituents; liploble and water soluble

11
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vitamins, and a wide range of amphipathic molec(i\ésrel et al, 1994; Rice-
Evanset al, 1997)

The use of spices as antioxidants has a long kijstand compounds from
different medicinal plants, including oregano, haaen demonstrated to be
powerful antioxidants (Carrubba and Calabrese, 19@®e reason for the
continued interest in examining the antioxidanéet§ of medicinal plants is the
desire to find natural antioxidants that have madinmpact on the sensory
characteristics of the food (Broven al,, 2006).

2-4-1: Vitamin A

Vitamin A is a fat-soluble vitamin, which is genkyaderived from two

-

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:

1.No watermark on the output documents.
2.Can operate scanned PDF files via OCR.

3.No page quantity limitations for converted PDF files.

PIUVILMIIIIII I\ VAL ULLUITTIVIU,, VWiV VUL VO TTHTUAauvG 1Tt IR LIt e IJUU]- A ASARRINNASS N )

provitamin A carotenoids found in foods that coment plants are beta-

carotene, alpha-carotene, and beta-cryptoxanthmmony these, beta-carotene is
most efficiently made into retinol. Alpha-caroteard beta-cryptoxanthin are
also converted to vitamin A, but only half as a#ftly as beta-carotene (Pavia
and Russell, 1999).

Both type of vitamin A (preformed or as carotendidse required for a
vast number of biological processes like vision aetular growth. A major
biologic function of vitamin A (as the metabolitetinal) is in the visual cycle,
however, investigations also suggest that the wtamay reduce the mortality

rate from bacterial and viral infections, preveome types of cancer, aid in

12
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growth and development, and improve immune functilRoss and
Gardner,1994; Koo, 1997; Semba, 1998).
Some provitamin A carotenoids have been shownrotion as antioxidants in
laboratory studies; however, this role has not bemsistently demonstrated in
humans. Antioxidants protect cells from free raldicavhich are potentially
damaging by-products of oxygen metabolism that ncawtribute to the
development of some chronic diseas@Butoryan and Gilchrest,1994;
Olson,1996; Pavia,1999).

Vitamin A deficiency diminishes the ability to fighnfections, and in
countries where such deficiency is common and impafion programs are

limited, millions of children die each year fromnaplications of infectious

diceases siich As measles (Rnss 1992) In vitamliefidient individiials cells
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1997). Much more recently, Al-Keenani (2005) hasidestrated that vitamin A
IS anti-mutagenic agent against the mutagen etdpeasialbino male mice, and

the vitamin enhanced some immunological functions.

2-4-2: Vitamin C

Vitamin C (ascorbic acid) is an essential wmertrient required for normal
metabolic functioning of the body, however, humans other primates have
lost the ability to synthesize vitamin C as a resdla mutation in the gene
coding for L-gulonolactone oxidase, an enzyme neglifor the biosynthesis of
vitamin C via the glucuronic acid pathway (Woodatid Ames, 1997). Thus,

vitamin C must be obtained through the diet. Thamin is especially plentiful

13
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in fresh fruit, in particular citrus fruit, and vetbles. A deficiency of the
vitamin in the diet causes the disease scurvy (Band997).

The molecular mechanisms of the antiscorbutic eftécvitamin C are
largely, although not completely, understood. Vita@ is a cofactor for several
enzymes involved in the biosynthesis of collaged aaurotransmitters (Burri
and Jacob, 1997). The activities of several otheymes are known to be
dependent on vitamin C, although their connectmisdurvy has not yet been
clearly established. These enzymes include the mamu dioxygenases
involved in peptide amidation and tyrosine metadliVitamin C has also been
implicated in the metabolism of cholesterol to b#deids via the enzyme

cholesterol 7-monooxygenase. Hydroxylation of ariberdrugs and carcinogens

hv henatic cvtochrome PA4K0N i alsn enhanced hvechenlianents <iich Aas
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nitrogen species, such as superoxide and hydroypenadicals, aqueous peroxyl
radicals, singlet oxygen, ozone, peroxynitrite,ragen dioxide, nitroxide
radicals, and hypochlorous acid, thereby effecyiy@btecting other substrates
from oxidative damage (Frat al, 1990; Halliwell, 1996; Niki and Noguchi,
1997). Vitamin C can also act as a co-antioxidantdgeneratingi-tocopherol
(vitamin E) from then-tocopheroxyl radical, produced via scavengingimti
soluble radicals (Packer, 1997).

14
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2-5: Investigated Parameters

2-5-1: Total and Differential Counts of Leucocytes

Leucocytes are blood cells that are responsibletiier immunological
defense mechanisms of the organism, and originatée bone marrow from the
hematopoietic stem cell through two cell lineageyelid and lymphoid.
Leucocytes are divided into polymorphonuclear ¢ellsnocytes, which are both
of the myeloid lineages and lymphocytes that ara dfmphoid lineage origin
(Lydyard and Grossi, 1998).The polymorphonuclealiscealso referred as
granulocytes, are recognized as neutrophils, ephbitsoand basophils, which are
different in their cytoplasm contents of granulashough they are functionally

related. The granules have a different affinity aoé neutral, acid or basic stains
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(\rarmner, Zuvyg).

Monocytes are the precursors of macrophages. Titeelager blood cells,
which after attaining maturity in the bone marramter the blood circulation
where they stay for 24-36 hours. Then, they mignati@ the connective tissue,
where they become macrophages and move withingfgess. In the presence of
an inflammation site, monocytes quickly migratenfrthe blood vessel and start
an intense phagocytic activity. The role of thesalscis not solely in
phagocytosis because they also have an intensst@grcactivity. They produce
substances which have defensive functions suclisagymes, interferons and
other substances, which modulate the function bkroftcells. Macrophages

cooperate in the immune defenses, and they expadecutes of digested

15
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pathogens on the membrane and present them togpecelized cells, such as
T and B lymphocytes (Lydyard and Grossi, 1998).

Lymphocytes are the main constituents of the sgeafimune response
against the attack of pathogenic micro-organisnth |@as viruses, bacteria and
fungi. Most lymphocytes circulating in the bloodimsa resting state. They look
like smaller cells with a compact round nucleus cihoccupies nearly all the
cellular volume. As a consequence, the cytoplasmmigch reduced. The
lymphocytes of the lymphoid tissues and organs lsanactivated following
antigenic stimulation (Hosein, 1999).

The total and differential counts of leucocytes gare a general picture of

the immunity in the peripheral blood, because soohnts are sensitive to

infectinng (Ad'hiahet al 200123 environmental nolliitinong (Ad’hiads Al
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al., 2004).
Mitotic abnormalities often arise directly from defs of centromer and/or
mitotic spindles, which then induce prolonged niit@trrest or delayed mitotic
exit and trigger induction of apoptosis (Mollinedad Gajate, 2003). Recent
reports have demonstrated that entry into mitasithe presence of damaged
DNA leads to inactivation of centromer, formatioh aberrant spindles and
blockage of chromosome segregation, which consdlyuetelays mitosis
progression and induces mitotic abnormalities (etual, 2003; Takadaet al.,
2003). In addition, chemical or pharmacologicaliloniion of the DNA damage
checkpoint at the G2 stage induces a prematurey emto mitosis and a

subsequent initiation of apoptosis (Sampath andketit, 2001).
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2-5-3: Micronucleus Formation

Micronuclei are small particles consisting of acentfragraments of
chromosomes or entire chromosomes, which lag behtndnaphase of cell
division. After telophase, these fragraments maybeancluded in the nuclei of
daughter cells and form single or multiple micrdeudn the cytoplasm
(Schmid, 1976).

The micronucleus test is a mammaliarvivo assay, which detects damage
of the chromosomes or mitotic apparatus by chesiddle assay is based on an
increase in the frequency of micronucleated polyofatic erythrocytes in bone

marrow of treated animals (Cole, 1981). Erythrosy&pel their main nucleus
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2-5-4: Sperm-head Abnormality Assay

Sperm topography is unique among the knowls @ld three major parts
can be immediately distinguished: head, midpiecd &l (Martin et al,
1994).The shape of sperm head is characteristitiseo$pecies. In mouse, it is
hook-shaped, and composed of two parts, the nu@edsthe acrosome. The
nucleus contains a highly condensed chromatin, ewltiie acrosome is
surrounded by the acrosomal membranes and coversartterior part of the
sperm nucleus, and it contains enzymes that arertamt in penetration of the

egg in the fertilization process (Saladin and Pdr€98).
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Abnormal sperm morphology is classified as defecthe head, midpiece
or tail of the sperm. Head defects include largeals tapered, pyriform, round,
and amorphous heads, heads with a small acrosamel(€40% of the head
area) and double heads, as well as, any combinatithrese (Martin, 2003).

A sperm is basically a package of streamlined genigtformation.
Intuitively, one might expect that a change in chosome content is reflected
by a change in the size of sperm, thus, it is etgue¢o see a relationship
between sperm morphology and genetic abnormalitdserrations in the
genetic make-up can be reflected in the head ahsdezoa, which then show

different abnormal morphologies (Sahal., 2006).
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named transaminases, and the most important tramssenenzymes in the
diagnosis of a hepatic damage are glutamic-oxatmatransaminase (GOT) and
glutamic-pyruvic-transaminase (GPT) (Charles, 2003)

Many studies have investigated the effectditbérent drugs or chemicals in
inducing hepatic damages and the role of medigohahts in reducing these
effects. Their evaluations were dependent on maeagtie levels of GOT and
GPT, for instance Kokdiet al (2005) and Sanmugapriya and Venkataraman
(2006).
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2-5-5-2:Serum Alkaline Phosphates

Alkaline phosphatase (ALP) is an enzyme found itigdues. Its function is
to catalyze the hydrolysis of phosphate esters rinakaline environment,
resulting in the formation of an organic radicaldamorganic phosphate
(Reichling and Kaplan, 1988). Tissues with paraciyl high concentrations of
ALP include the liver, bile ducts, placenta, anch&oDamaged or diseased
tissues release the enzyme into the blood, so sé@tiUfPfnmeasurements can be
abnormal in many conditions, including bone diseaise liver disease. Serum
ALP is also increased in some normal circumstaffoesexample, during normal

bone growth) or in response to a variety of driggefimanet al, 1996).
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Several studies have investigated the correlatetwéen CCJand the level
of serum ALP like the study of Manret al (2006), which indicated that the
aqueous extract oferminalia arjunacan prevent carbon C&hduced hepatic
and renal disorders by decreasing the marked misenum levels of GOT, GPT
and ALP caused by C¢l

Another study indicated that the aqueous extraé&istéracantha longifolia
possesses hepatoprotective and antioxidant preperdigainst CGl and
paracetamol-induced hepatotoxicities, which resuiteincreased levels of the
enzymes GOT, GPT and ALP. An administration of pient extract caused a
significant reduction in the levels of these enzgnte the normal level

(Hewawasanet al 2003).
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2-5-5-3: Serum Bilirubin

Bilirubin is a breakdown product of hemoglobin.tdloand direct bilirubin
are usually measured to screen for or to moniter lor gall bladder dysfunction.
Bilirubin metabolism begins with the breakdown efirblood cells. Red blood
cells contain hemoglobin, which is broken down @mle and globin. Heme is
converted to bilirubin, which is then carried byp@hin in the blood to the liver
(Stockeret al., 1987).

In the liver, most of the bilirubin is chesally attached to a glucuronide
before it is excreted in the bile. This "conjugdtdulirubin is called direct

bilirubin; unconjugated bilirubin is called inditgailirubin. Total serum bilirubin
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Wei et al., 2000).

In a recent study the hepatoprotective activityPegrocarpusmarsupium
stem bark extracts against G@iduced hepatotoxicity has been evaluated. In
methanol extract-treated animals, the toxic effe€t CCl, was controlled
significantly by restoration of the normal serunvdks of bilirubin in rats
(Mankaniet al., 2005).

A further study carried out by Sanmugapriya andhk&araman (2006)
indicated the hepatoprotective and antioxidantoactf Strychnos potatorum
seeds on C@linduced acute hepatic injury in experimental atseducing the
elevated levels of serum bilirubin caused by £CI
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Chapter Three

Materials and Methods

3-1: Materials

The general laboratory equipments and chemicalsgshmiere employed

in the present study, are presented in tablesr813&2, respectively.

Table 3-1-1: General laboratory equipments.
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Micropipette Gilson / France
Microscope Motic / Japan

Microtome Gallenkamp / England
Oven Osaw / India

pH meter Radiometer / Denmark
Rotary evaporator Buchi / Switzerland
Shaking water bath Gallenkamp / England
Soxhlet Electrothermol / England
Vortex Griffin / England

Water bath Gallenkamp / England
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Table 3-1-2: Chemical materials and kits.

 Cremcavawa | commyicamy |

Alkaline phosphatase Kit Bio Merieux / France
Amonium alum BDH / England
Bilirubin Kit Giesse Company
Calcium chloride BDH / England
Canada Balsam BDH / England
Carbon tetrachloride BDH / England
Chloroform BDH / England

Eosin BDH / England
Ethanol Ferak / Germany
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Haematoxylin stain BDH / England

Heparin Leo Pharmaceutical / Denmark
Hexane BDH / England

Hydrochloric acid Sigma / U.S.A.

Lead acetate (Ci#€oopb) Fluka/ Switzerland

Potassium hydroxide (KOH) Fluka/ Switzerland

Potassium lodide (KI) Fluka/ Switzerland

Mercuric oxide (red) BDH / England

Mercuric chloride (HgG) Fluka/ Switzerland

Methanol Fluka / Switzerland

22


http://cbs.wondershare.com/go.php?pid=1140&m=db

Potassium Chloride (KCI) Fluka / Switzerland

Sodium bicarbonates (NaHCO3) BDH / England

Sodium hydroxide (NaOH) Sigma / U.S.A.

Vitamin A (retinol) Drugs factory of Samara / Iraq
Vitamin C (ascorbic acid) Drugs factory of Samahag
Xylene BDH / England

3-2: The Plant Oregano Qriganum vulgare L.)

3-2-1: Plant Collection and Identification
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were methanol and hexane. In both cases, 50g othbeped leaves were
extracted in 250 ml of the solvent (methanol ordm) using the Soxhlet
apparatus and the source of heating was a warnn taile (45°C). The obtained
leaf extract solution was then evaporated at 45i6gua rotary evaporator, and
the resultant crude extract was frozen at -20°@ usé to prepare the required

doses and concentrations (Naelial, 1986).
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3-2-3: Oregano Doses and Concentrations

The methanol crude extract was dissolved in destiater to prepare three
intraperitonial doses (32, 64 and 96 mg/kg), whiotre investigated in the
laboratory mice. These doses were correspondenti0to 20 and 30%,
respectively of the LE) (320 mg/kg) (Internet, V).

The hexane crude extract was dissolved in oliveaoidl as in the methanol
extract, similar doses (32, 64 and 96 mg/kg) weepared and investigated in
laboratory mice.
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glacial acetic acid to 98 ml of distilled water,addition to a few drops

of methylene blue as a color indicator (Sood, 1986)
* Normal saline (0.9% NaCl): A ready prepared solution (Jadda
Company, Kingdom of Saudia Arabia) was used. Thitism was

supplied by the Baghdad Teaching Hospital.

» Fixative: The solution was freshly prepared by mixing 3 paof

absolute methanol with 1 part of glacial acetidg€latton, 1967).
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Sodium bicarbonate: Sodium bicarbonate (7.5 g) was dissolved in 100
ml of distilled water, and the solution was stoad4°C (Allenet al,
1977).

Human plasma: The National Blood Transfusion Centre in Baghdad
supplied the human AB plasma. The plasma was &awmesf to the
laboratory in an ice box. In the laboratory, thagmha was divided into
aliquots (5 ml) in sterile test tubes. The tubesendaced in a water bath
(56°C) for 30 minutes to inactivate the complemamnigl then stored at -

20°C until use in the micronucleus assay (Schn9dg).
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vitamin powder, which was dissolved in distilledterato prepare a dose
of 120 mg/kg (Giacoset al., 1997).

Carbon tetrachloride (CCly): Carbon tetrachloride solution was diluted
with an equal volume of olive oil (1:1) to preparelose of 3 ml / kg (3.2
mg/kg) (Linet al, 1998).

Giemsa stain: Giemsa stock solution was prepared by dissolving on
gram of Giemsa powder in 33 ml glycerin using wdtath (60°C) for 2
hours with a continuous shaking. After cooling stodution for 30 min at

room temperature, 66 ml of absolute methanol wetded with a
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continuous mixing. The solution was then kept idaak bottle at room
temperature (Allenet al, 1977).To prepare Giesma stain working
solution, the following solutions were mixed:

= Giemsa stock solution: 1 mi

» Absolute methanol: 1.25 mi

»= Sodium bicarbonate solution: 0.5 ml

= Distilled water: 40 ml

* Eosin stain (1%): The stain was prepared by dissolving 1g of eosin
yellowish powder in 100 ml of distilled water (Wyrek and Bruce,
1975).

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:

1.No watermark on the output documents.
2.Can operate scanned PDF files via OCR.

3.No page quantity limitations for converted PDF files.

were mixed and heated to boiling, then cooled akd &f mercuric oxide
(red) was added, and the solution was reheatethéllmixture showed
deep violet color. The solution was cooled ancerfdtd (Whatman filter
paper No. 3), and before use, 3 ml of glacial aastid was added to each
100 ml of the prepared stain solution.

* Mayer's Reagent: Two solutions were firstly prepared; the first amas
prepared by dissolving 1.58g of Mercuric chloridgCl,) in 60 ml of
distilled water, while the second solution was jregd by dissolving 5

grams of potassium iodide (KI) in 10 ml of distdlevater. Then both
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solutions were mixed and the volume was made-ud ml with
distilled water (Smolensét al, 1972).

* Benedict Reagent:The reagent was prepared by dissolving 137g of
sodium citrate and 100g of sodium bicarbonate i 80 of distilled
water and the mixture was filtered (Whatman filpaper No. 3), then
cupper sulphate solution (17.3g in 100 ml distileater) was added and
the volume was made-up to 1000 ml with distilledteva(Al-Janabi,
2004).

» Ferric chloride solution (1%): The solution was prepared by dissolving
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to detect the flavonoids.
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3-4: Laboratory Animals

Albino Swiss male miceMus musculswere used in the experiments. They
were supplied by the Biotechnology Research Cd@tkdahrain University).
Their age at the start of experiments was 8-10 weskd their weight was 23-
279. They were divided into groups, and each greas kept in a separate
plastic cage (details of these groups are givethénsection of experimental
design). The animals were maintained at a temperaiti20- 25°C, and they
had free excess to food (standard pellets) andreddibitum) through out the

experimental work.
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3-5-1: First Stage

In this stage, the immunological, cytogenetic, hemical and
histopathological effects of three doses of oregamtracts (methanol and
hexane) and CGlwere investigated. Therefore, the animals weredd into

seven groups:

* Group I: The animals were treated with distilled waterg@aie/e
controls of methanol extract; 12 animals).
e Group II: The animals were treated with olive oil (negative

controls of hexane extract; 12 animals).
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 Group lll: The animals were treated with vitamin C (positive
control of methanol extract; 12 animals).

e Group IV: The animals were treated with vitamin A (positive
controls of hexane extract; 12 animals).

* Group V: The animals were treated with GCL2 animals).

* Group VI: The animals were treated with three doses (32r®6
mg/kg) of methanol extract (36 animals).

* Group VIl : The animals were treated with three doses (3264
96 mg/kg) of hexane extract (36 animals).

The tested materials were injected intraperitogesd| a single dose (0.1 ml)
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Table 3-3: Laboratory tests and number of aninmatbeé investigated groups of

first stage.

' Group| | Distilled HO - 4 | 4
Group |l Olive Oil ‘-‘ 4 4
Group 1l CCl 3.2 4 4 4
Group IV Vitamin A 1.4 4 4 4
Group V Vitamin C 120 4 4 4
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MI: Mitotic iIndex; TC: Total and ditterential cousbt leucocytes;
MN: Micronucleus; SPAA: Sperm-head abnormality gssa

3-5-2: Second Stage
In this stage, interactions between the three dokbsth extracts (32, 64

or 96 mg/ kg), and CgI(3.2 mg/kg) were carried out. In such interactjahg
animals were given Cglon day one, while the plant extract (methanol or
hexane) was given in day 2 till day 7 (single ddag), and then animals were
sacrificed in day 8 for laboratory assessmentsddth cases, the extract was
given intraperitoneally (0.1 ml), while CQlas given subcutaneously (0.1 ml).
For both extracts, control groups were parallelssl tivo types of extracts, in
which the plant extract was replaced by distilleatev (methanol extract

30


http://cbs.wondershare.com/go.php?pid=1140&m=db

negative controls), vitamin C (methanol extractippes controls), olive oil
(hexane extract negative controls) or vitamin A x@ree extract positive
controls).The total number of mice in this stage was 120 atlipwhich were

distributed into 6 groups as shown in table 3-4.

Table 3- 4: Laboratory tests and number of aninmalke investigated groups of

second stage.
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Extract
Total Number of Animals

120

MI: Mitotic index; TC: Total and differential cousmbf leucocytes;

MN: Micronucleus; SPAA: Sperm-head abnormality gssa
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3-6: Laboratory Methods

3-6-1: Chemical Detection of Plant Extracts
3-6-1-1: Detection of Tannins

The procedure of Al- Shami (1982) was used forde&ction of tannins.
In this procedure, 50 ml of each extract was egudilided into two conical
flasks. For the first one, lead acetate solutioH3Coopb) (1%; w/v) was added
and the appearance of jelly pellet was considerpds#tive reaction, while for
the second flask, ferric chloride solution (F9Ql%; w/v) was added and the

appearance of blue color was an indicator for tiesgnce of tannins.
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3-6-1-3: Detection of Resins
The procedure of Shihata (1951) was useadoyng 10 ml of each extract
to 20 ml of distilled water with HCI (4%).The appaace of turbidity means the

presence of resins.

3-6-1-4: Detection of Flavonoids

The detecting solution was prepared by mixignl of ethanol (50%) with
10 ml of potassium hydroxide (50%), and then 5 fithes solution was added
to 5 ml of plant extract. The appearance of yeltmlor was an indicator of the

presence of flavonoids (Jaffet al, 1983).

32


http://cbs.wondershare.com/go.php?pid=1140&m=db

3-6-1-5: Detection of Coumarines

One ml of plant extract was dispensed into tesetukhich was then
covered by a filter paper and wetted with sodiurdrbyide (NaOH). Then, the
tube was transferred to a boiling water bath foniButes. After that, the filter
paper was examined under UV light and the appearahgreenish blue color

indicated the presence of coumarin (Geisman, 1962).

3-6-1-6: Detection of Volatile Oils
According to the Indian Herbal Pharmacopeias (1988)lter paper was

wetted with 10 ml of the nlant extract and examinaeter LIV linht The
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3-6-1-8: Detection of Alkaloids
One ml of the plant extract was added to a tubéatming 2 ml of Mayes
reagent. The appearance of gray color after shakimgube was an indicator of

the presence of alkaloids (Harbone, 1973).

3-6-1-9: Detection of Steroids and Terpens
The procedure of Al-Maisary (1999) was usednbxing 1ml of plant
extract with 2 ml of chloroform and one drop of@&l acetic acid, and then one

drop of HSO, was added. The appearance of brown color wasdgcaior of
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the presence of terpens, and if then a blue cols appeared, this time was

indicator of the presence of steroids.

3-6-1-10: Detection of Phenolic compounds
The procedure of Harbone (1973) was usethich 3 ml of plant extract
was added to 2 ml of ferric chloride (1%) and tppearance of greenish blue

color was an indicator of phenolic compounds.

3-6-2: Total Leucocyte Count

Blood samples were collected by heart punctureguaidisposable insulin
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3-6-3: Absolute Count of Leucocytes

One drop of blood was smeared on a clean slidgyusiother slide and left
for air-drying at room temperature. The smear wased with Leishman stain
for 5 minutes and buffered for 10 minutes, and twashed with tap water. The
slide was air-dried, and then examined under amharsion lens (100X) (Haen,
1995). At least 100 leucocytes were examined, hadgoercentage of each type
was recorded, while the absolute count of each type obtained using the

following equation:
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Absolute Count (cell/cu.mm.blopd (Percentagef Cellsx Total Countj

100

3-6-4: Mitotic Index Assay

The mitotic index was determined for cells obtairfe@m bone marrow,
following the procedure of Allert al (1977). The animal was sacrificed by
cervical dislocation and then dissected to obtamur bones. The femur bone
was cut from both ends, and its cellular contergsewcollected in a test tube

using a disposable insulin syringe (1 ml) and ndhgsiological saline (5 ml).
The celle nf the hnne were maniniilated ac fallnwe:
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was discarded.

» Five ml of the fixative solution was added a droggento the cell deposit
with a gentle and a continuous mixing to make a ¢geneous cell
suspension. Then, the tube was incubated in thigeedtor (4°C) for 30
minutes.

* The tube was centrifuged (2000 rpm) for 10 minuaesl, the last step was
repeated two times.

* The cell deposit was well-suspended in 2 ml offtketive, and 4-5 drops
of the cell suspension were dropped on a clear $tidim a height of

about two feet.
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* The slide was air-dried at room temperature, andhey it was stained
with Giemsa stain for 15 minutes and rinsed wittitied water.

» The slide was examined under oil emersion lensX),0édnd at least 1000
cells were examined. The percentage of divided aedls recorded using
the following equation:

Numberof Divided Cell
Total Count

Mitotic Index (%) =( Sj X100

3-6-5: Micronucleus Formation Assay

To carry out the assessment of micronucleus foonatihe procedure of
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supernatant was discarded.

* The cellular deposit was gently mixed, and a tmear was made on a

clean slide, and air-dried at room temperature.

e The smear was fixed with absolute methanol for Buta@s, and then air-

dried at room temperature.

e The smear was stained with Giemsa stain for 15 fesywand rinsed with

distilled water.

* The slides were examined under oil immersion l1d@9X), and at least

1000 polychromatic erythrocytes (PCE) were examifoedhe presence
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of micronucleus formation. The micronucleus indexsvobtained using

the following equation:

Numberof Micronucla
TotalCountof PCE

Micronucleus index (%) % jxloo

3-6-6: Sperm-head Abnormality Assay
The mouse was sacrificed by cervical dislocatiod #men dissected to
obtain the epididymis, which was collected in ariRdish containing 5 ml of

normal saline. The epididymis was dispersed withreeps and a scalpel to free
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abnormality (SHA) index was scored using the folloyvequation:

Numberof Spermatozaewith AbnormalHead
TotalCount

SHA index (%) =( jxloo

3-6-7: Biochemical Tests
Four biochemical tests were carried out in the sdréghe investigated
animals. They were glutamic oxaloacetic transanan@&OT), glutamic

pyruvic transaminase (GPT), alkaline phosphatas€jAand total bilirubin.
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3-6-7-1: Glutamic Oxaloacetic Transaminase (GOT)
The enzyme activity of GOT was evaluated in mowsem following the
enzymatic colorimetric method of Reitman and Fr&ak®57). For this purpose

a commercial kit (Randox Company) was used.

» Kit Components
» GOT substrate reagent (R1)
= GOT color reagent (R2)
» Sodium hydroxide (R3)

¢ Procedure: Two test tubes were used and the above solutiorss adeled

ac chnan in tahla 2_R
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Distilled H,O 0.1 -
The tubes were mixed well and incubated in a waa#n (37°C) for 30 minute$
R2 0.5 0.5
The tubes were mixed well and incubated at roonpé&rature for 20 minutes
R3 5 5

132

The tubes were mixed well and left at room tempeeeator 5 min, and then th

absorbency was measured at 546 nm.

The activity of the enzyme GOT (Unit/L) was caldethfrom the standarg
curve of the kit.
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3-6-7-2: Glutamic Pyruvic Transaminase (GPT)
The enzyme activity GPT was evaluated in mousensdallowing the
enzymatic colorimetric method of Reitman and Fr&agk®57). For this purpose

a commercial kit (Randox Company) was used.

» Kit Components
» GPT substrate reagent (R1)
= GPT color reagent (R2)
» Sodium hydroxide (R3)

a Drnrardiirar Twwn tact tithac wiara 11icad and tha ahnva enh itinnae svilrland
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hydrolysed with liberation of phenol and formatiohsodium phosphate. The

amount of phenol formed is estimated colorimethycal

» Kit Components
= Buffer (R1)
= Disodium phenylphosphate 0.01M (R2)
= Phenol standard (R3)
= 0.5N NaOH (R4)
= (0.5N Sodium bicarbonate (R5)
= 0.6% 4-Aminoantipyrine (R6)

= Potassium ferric cyanide (R7)
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e Procedure Four test tubes (sample, control, standard aadklwere

used, and the forthcoming reagents were addedoassh table 3-6.

Table 3-6: Method for measuring the ALP activity.

R1 1ml Iml 1.1 ml 1.1 ml
R2 1ml 1ml - -
Serum 0.1 ml - - -

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:
1.No watermark on the output documents.

Remove Watermark Now
3.No page quantity limitations for converted PDF files.

2.Can operate scanned PDF files via OCR.

~/ || L 11 || L I || L I || L 11
H The absorbency was read immediately at 510 nm “

e Calculation: The following equation was employed to assessséram
activity of ALP:

Sample- Controlx 1

ALP activity (Unit/L) =
Standard- Blank
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3-6-7-4: Total Bilirubin

The total level of bilirubin was evaluated in mouserum using a
commercial kit produced by Giesse Company (Walte830). The principle is
that in the presence of diazonium salt of the silifa acid, the bilirubin
produces a red-colored azoic coloring in acid emrmnent (azobilirubine).While
direct bilirubin, the one conjugated with glucuroracid, is hydrosoluble and
directly react, and total bilirubin is obtained dbgh the presence of an
accelerator (DMSO) which separates the bond whibraln. The intensity of the
azo-compound color thus produced is directly propoal to the total bilirubin

concentration.
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- Stabilizer
3- Standard

Procedure: Three test tubes were taken, one for the blank, sdcond for
standard and the third for the sample. The solatiosere added as in the

following table:
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Table 3-7: Method for measuring Bilirubin actyi

Reagent A 1.5 ml 1.5 ml 1.5 ml
Reagent B 50l 50 ul 50ul
D.W 1000l - -
Standard - 100l -
Serum - - 10Qd
The contents were mixed and the tubes were incdlfaté minutes at
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BIL.T(mg/dl) = x STD.
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3-6-8: Histopathological Study
The liver was fixed in 10% formalin for 48 hoursydathe procedure of
Bancroft and Stevens (1982) was followed to prepaections for

histopathological examinations. The procedure tread as follows:

e Washing: The sample was placed in 70% ethanol overnight.

e Dehydration: The sample was dehydrated with ascending concemtsat
(50, 70, 90 and 99%) of ethanol. There was two #ofar each
concentration.

e Clearing: The sample was placed in xylene for two hours.
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bath (35-40°C) tor tew seconds.

e Staining: The slide was first placed in xylene for 15-20nutes,
descending concentrations (90, 80 and 70%) of eth@wo minutes for
each concentration) and finally distilled water.tekfthat, the slide was
stained with haematoxylin for 10-20 minutes andntheashed with
distilled water for 5 minutes. Then, the slide vpdaced in acidic alcohol
for one minutes and washed with distilled waterteAfwvashing, the slide
was placed in eosin stain for 10-15 seconds, amh tim ascending
concentrations (70, 80, 90 and 99%) of ethanol (twiautes for each

concentration). Finally, the slide was cleared wigtene for 10 minute.
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* Mounting: The slide was mounted with a Canada balsam awnered with
a cover slip. Then, the slide was examined microsadly to inspect the

histopathological changes.

3-6-9: Statistical Analyses

The values of the investigated parameters werengingerms of mean *
standard error, and differences between means a&sessed by analysis of
variance (ANOVA) and Duncan test, using the compptegram SPSS version
11.5.The difference was considered significant wtten probability value was

equal or less than 0.05.
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Chapter Four
Results

4-1: Detections of Secondary Metabolites i®. vulgare Extracts

Chemical detections of oregano extracts (methandl lfeexane) revealed
that the plant is rich in several compounds. Inhaebl extract, flavonoids,
coumarins, tannins and phenolic compounds weretetewhile hexane extract

was positive for terpens, steroids, tannins andtieloils (Table 4-1).

Table 4-1: Detections of Secondary metaboliteS.imulgare Extracts.
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Coumarins UV Light + -
Tannins CHCoopb+Fed + +
Alkaloids Mayer's reagent - -
Glycosides Benedict reagent - -
Resins HCI (4%) - -
Volatile oils UV Light - +
Phenols FeGl + -

+ Indicates the presence of the compound
- Indicates the absence of the compound
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4-2: Immunological Effects ofO. vulgare Extracts

Total and absolute counts (lymphocytes, neutrophi®nocytes and
eosinophils) of leucocytes were the immunologicatameters for the effect's

evaluation ofO. vulgareextracts (methanol and hexane) in albino male mice

4-2-1: Total Count of Leucocytes

» Methanol Extract: Animals treated with CGl (control 1lI) showed a
significant reduced count of leucocytes (4350 cellhm.blood) as compared
to control | (8050 cell/cu.mm.blood) or control(l4900 cell/cu.mm.blood).

With respect to the plant extract, the first do32 (ng/kg) caused a non-
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Table 4-2: Total leucocyte count (mean = S.E.)llmn@ male mice treated with

methanol extract dD. vulgare

Control Il (vitamin C) 14900 +600b | +85.1 |
Control Il (CCL) 3.2 4350 +435c -42.0
32 7050 +457.5a -12.42

Plant Methanol Extract 64 9400 *627d +16.8
96 11100 + 557e +37.9

O Different letters: significant difference 0.05) between means.
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» Hexane Extract The three doses of plant extract (32, 64 and g6g)
were significantly effective in increasing the totaunt of leucocytes in a
dose-dependent manner (9150, 10850 and 13650 weilftblood,
respectively) as compared to control | (7500 celhfan.blood). Vitamin A
(control II) was also significantly effective indreasing the total count of
leucocytes (9900 cell/cu.mm.blood) as compareditteere control | (7500
cell/cu.mm.blood) or control Il (4350 cell/cu.mntobd). The best treatment
efficiency was recorded for the third dose of plaxiract (+82.0%) followed
by the second dose (+44.7%) and vitamin A (+32.0Baple 4-3).

Table 4-3: Total leucocyte count (mean = S.E.)llmn@ male mice treated with

hexane extract dD. vulgare
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Filalll Aaexdllie £Xudcl o4 1UBOVU = 1U/ZD +44./

96 13650 *634d +82.0

O Different letters: significant difference 20.05) between means.

4-2-2: Absolute Counts of Leucocytes
4-2-2-1: Lymphocyte Count
» Methanol Extract: Animals treated with CGCIl (control 1lI) showed a
significant reduced count of lymphocytes (2106 /calmm.blood) as
compared to control | (5054 cell/cu.mm.blood) orntcol [I (8800
cell/cu.mm.blood). With respect to the plant extr#we first dose (32 mg/kg)

caused a non-significant decreased count of lymykec (3888
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cell/cu.mm.blood as compared to control | (5054/celmm.blood), but the
next two doses (64 and 96 mg/kg) showed a sigmificacrease (6278 and
7725 cell/lcu.mm.blood, respectively). The best ttnemt efficiency was
recorded for vitamin C (control II), which was (+1%), followed by the
third (+52.8%) and second (+24.2%) doses of thetm@atract (Table 4-4).

Table 4-4: Total lymphocyte count (mean + S.E.glhino male mice treated

with methanol extract d®. vulgare

Control | (dlstllled water) -| 5054+ 385a |
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» Hexane Extract The three doses of plant extract (32, 64 and g6g)
were significantly effective in increasing the coohlymphocytes in a dose-
dependent manner (6315, 7220 and 9716 cell/cu.maodbkespectively) as
compared to control | (4635 cell/cu.mm.blood). Yhta A (control Il) was
also significantly effective in increasing the cowf lymphocytes (6300
cell/cu.mm.blood) as compared to either contrdld35 cell/cu.mm.blood) or
control Il (2106 cell/cu.mm.blood). The best tmaant efficiency was
recorded for the third dose of plant extract (+608). followed by the second
dose (+55.8%), the first dose (+36.2%) and vitafi+35.9%) (Table 4-5).
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Table 4-5: Total lymphocyte count (mean + S.E.glbhino male mice treated

with hexane extract dD. vulgare

W‘_’W‘
Control Il (vitamin A) 6300 + 400b +35.9
Control Il (CCly) 3.2 2106 + 289c -54.6
32 6315 + 182b +36.2
Plant Hexane Extract 64 7220 £ 1124b +55.8
96 9716 = 408d +109.6

O Different letters: significant difference €0.05) between means.
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2012, respectivelys. 1996 cell/cu.mm.blood), while the third dose (96
mg/kg) showed a significant increase (2339 celrn.blood).Much more
significant increase of neutrophil count was obedrafter a treatment with
vitamin C (4200 cell/cu.mm.blood).The best treatmefficiency was
recorded for vitamin C (+110.5%), followed by therd dose (+17.2%) of
plant extract (Table 4-6).
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Table 4-6: Total neutrophil count (mean = S.E.3linino male mice treated with

methanol extract dD. vulgare

M‘-,W‘
Control Il (vitamin C) 4200 £ 600b +110.5
Control 11l (CCL) 3.2 1265 + 103c -27.2
32 1840 + 198a -7.8
Plant Methanol Extract 64 2012 £+ 165a +0.8
96 2339 £ 52d +17.2

O Different letters: significant difference €0.05) between means.
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hexane extract dD. vulgare

W‘_,W‘
Control Il (vitamin A) 3700 £ 400b +112.9
Control III (CCly) 3.2 1265 + 103c -27.2
32 2061.5 +/4a +18.6
Plant Hexane Extract 64 2212 + 23d +27.3
96 2733+ 325d +57.3

O Different letters: significant difference &0.05) between means.
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4-2-2-3. Monocyte Count
» Methanol Extract: The distribution of monocyte count in animals tesht
with distilled water, vitamin C, CGland the plant extract showed no
significant variation, with the exception of firdbse of plant extract, which
was significantly effective in increasing the coast compared to control |
(1166vs. 849 cell/cu.mm.blood). The treatment efficienéypioch effect was
+37.3% (Table 4-8).

Table 4-8: Total monocyte count (mean = S.E.) lmred male mice treated with

methanol extract dD. vulgare
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O Different letters: significant difference €0.05) between means.

- Hexane Extract The hexane extract shared the picture of methextohct,
in which the count of monocytes showed no significzariations between
animals treated with the three doses (32, 64 &wh@kg) of plant extract,
olive oil (control 1) or CCJ] (control Ill). However, animals treated with
vitamin A (control 1) manifested a significant deased count of monocytes
(733.5 cell/cu.mm.blood) as compared to the couwiftshe forthcoming
groups (1140.5, 1068.0, 1136.0, 982.5 and 1039 & cwenm.blood,
respectively) (Table 4-9).
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Table 4-9: Total monocyte count (mean + S.E.) red male mice treated with

hexane extract dD. vulgare

W‘_,W‘
Control Il (vitamin A) 733.5 +26.4b -25.3
Control 11l (CCly) 3.2 1039.5 + 203.5a +5.8
32 1140.5 + 168.4a +16.1
Plant Hexane Extract 64 1068.0 + 156.9a +8.7
96 1136.0 +203.75a +15.6

O Different letters: significant difference €0.05) between means.
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with methanol extract d®. vulgare

m‘-’W‘
Control Il (vitamin C) 46.9 £ 1.7a -29.47
Control 11l (CCly) 3.2 43.5 +4.4a -34.6
32 87.5 +24.8a +31.6
Plant Methanol Extract 64 50.0 = 20.0a -24.8
96 51.5+29.9a -22.55

O Different letters: significant difference &0.05) between means.
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Table 4-11: Total eosinophil count (mean £ S.E.pibino male mice treated

with hexane extract dD. vulgare

Control I (olive oil) -| 70.5 + 22.8a \

Control Il (vitamin A) 448 +11.9a -36.5
Control Il (CCly) 3.2 43.5 £ 4.35a -38.3
32 89.2 + 33.1a +26.5

Plant Hexane Extract 64 85.3 +35.2a +20.9
96 86.5 + 30.5a +22.7

O Different letters: significant difference &0.05) between means.
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Control Il (vitamin C) 180 66.5 £ 21.3a
Control Il (CCly) 3.2 71.0 + 36.2a +29.1
32 49.0 +30.8a -42.7
Plant Methanol Extract 64 44.0 £ 25.6a -48.5
96 47.5 + 27.5a -67.8

O Different letters: significant difference &0.05) between means.
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Table 4-13: Total basophil count (mean + S.E.)llbin@ male mice treated with

hexane extract dD. vulgare

W‘_’W‘
Control Il (vitamin A) 58.8 £19.7a
Control Il (CCL) 3.2 71.0 £ 36.23a +29.09
32 44.6 + 24.3a -56.36
Plant Hexane Extract 64 50.1 + 20.4a -63.63
96 55.3+35.1a -36.36

O Different letters: significant difference &0.05) between means.
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4-3-1: Mitotic Index

* Methanol Extract: Animals treated with CGl (control IlI) showed a
significant decreased mitotic index (8.25%) as carag to control | (14.0%)
and control 1l (13.6%). With respect to the plartract, the first two doses
(32 and 64 mg/kg) caused a non-significant incred€e25 and 16.0%,
respectively), while the third dose (96 mg/kg) skdva significant increased
mitotic index (19.0%) as compared to control | QB4). Vitamin C (control
II) showed no effect on mitotic index, and the \ealaf control | was
approximated (13.6%). The best treatment efficiewey recorded for the
third dose (35.7%), followed by the first (16.1%)dasecond (14.3%) doses
of plant extract (Tables 4-14).
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Table 4-14: Mitotic index (mean + S.E.) of bone roar cells in albino male

mice treated with methanol extract@fvulgare

m‘-’m‘
Control Il (vitamin C) 13.60 +1.90a -2.6
Control 11l (CCly) 3.2 8.25 +0.75b -42.6
32 16.25 +£1.03a +16.1
Plant Methanol Extract 64 16.00 + 2.12a +14.3
96 19.00 £0.70d + 35.7
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mice treated with hexane extract@fvulgare

W‘_,W‘
Control Il (vitamin A) 15.10 +0.20a +5.1
Control 1l (CCly) 3.2 8.25 +0.75b -42.6
32 17.25 +1.37a +20.0
Plant Hexane Extract 64 20.00 +1.08c +39.1
96 22.75 +£1.1c +58.3

O Different letters: significant difference €0.05) between means.
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4-3-2: Micronucleus Index

* Methanol Extract: Animals treated with CGl (control IlI) showed a
significant increased micronucleus index (2.65%xaspared to control |
(0.8%) and control Il (0.51%). With respect to fhant extract, the second
(64 mg/kg) and third (96 mg/kg) doses caused aifsignt decreased in
micronucleus formation (0.50 and 0.25%, respectjvels compared to
control | (0.8%).Vitamin C also decrease the miaaaus formation
(0.51%). The best treatment efficiency was recorftedthe third dose
(-68.75%), followed by the second dose (-37.5%}haf plant extract and
finally vitamin C (-36.3%) (Table 4-16) and (Figut€l).
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Control lll (CCL) 3.2 2.65 £ 0.15¢ +231.3
32 0.80 £ 0.08a 0.0
Plant Methanol Extract 64 0.50 + 0.06b -37.5
96 0.25 £ 0.05d -68.8

O Different letters: significant difference €0.05) between means.

 Hexane Extract Animals treated with CGIl (control 1lI) showed a
significant increased in micronucleus formation6826) as compared to
control | (0.75%) and control Il (0.54%). With reggh to the plant extract,
the second and third doses (64 and 96 mg/kg) causeghificant decreased
in micronucleus formation (0.35 and 0.15%, respety) as compared to

control | and control Il, while the first dose (8#%y/kg) caused a significant
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decrease (0.55%) compared to control | only. Th&t breatment efficiency
was recorded for the third do$e80.0%), followed by the second dose
(-53.3%) of the plant extract (Table 4-17).

Table 4-17: Micronucleus index (mean = S.E.) indomarrow cells of albino

male mice treated with hexane extracOof/ulgare

Control | (olive oil) -| 0.75 + 0.09a |

Control Il (vitamin A) 0.54 £0.20b -28.0
Control 111 (CCly) 3.2 2.65 + 0.15c +231.3
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Figure 4-1: Micronucleus formation in a bone maril of mouse treated with
CCl, (200X).
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4-3-3: Sperm Head Abnormality Index

* Methanol Extract: Animals treated with CGCl (control Ill) showed a
significant increased sperm head abnormality ind€&x30%) as compared to
control | (5.95%).With respect to the plant extrdbe third dose (96 mg/kg)
caused a significant decrease in sperm head abhiesa4.15%) as
compared to control I, While the first (32 mg/kg)dasecond (64 mg/kg)
doses showed a non-significant difference (5.5 &rib%, respectively).
Vitamin C shared the picture of third dose of plaxtract in which the index
was 4.25%.The best treatment efficiency was recbfdethe third dose of
plant extract, which was -30.25%, followed by vitan@ -28.6% (Table 4-
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Control Il (vitamin C) 180 4.25 +0.12b -28.6
Control Il (CCly) 3.2 10.30 £ 0.72c +136.8
32 5.50 + 0.44a -7.6
Plant Methanol Extract 64 5.05 £ 0.20a -15.1
96 4.15 +0.30b -30.3

O Different letters: significant difference &0.05) between means.

» Hexane Extract Only the third dose of plant extract (3.25%) aitdmin A
(3.45%) were effective in decreasing the sperm habdormalities as
compared to controls | (4.35%) or Il (10.30%), rifere, the treatment
efficiencies were -25.3 and -20.7%, respectivet(€ 4-19).
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Table 4-19: Sperm head abnormality index (meankEt)3n albino male mice

treated with hexane extract Of vulgare

W‘-’W‘
Control Il (vitamin A) 3.45+£0.22b -20.7
Control 1l (CCly) 3.2 10.30 £ 0.72c +136.8
32 5.30 + 0.38a +21.8
Plant Hexane Extract 64 4.00 £ 0.21a -8.04
96 3.25+0.22b -25.3
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Figure 4-2: Normal (A) and abnormal (B and C) speneads in mice treated
with CCl, (100X).
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4-4: Biochemical Effects ofO. vulgare Extracts

Glutamate oxaloacetate transaminase (GOT), gluamairuvate
transaminase (GPT), alkaline phosphatase (ALP)tatad bilirubin were the
biochemical parameters for the effect's evaluatednO. vulgare extracts

(methanol and hexane) in albino male mice.

4-4-1: Glutamic Oxaloacetic Transaminase (GOT)

* Methanol Extract: Animals treated with CGl (control IlI) showed a
significant increased in GOT value (381 IU/L) asnpared to control | (192
IU/L). With respect to the plant extract, the fidbse (32 mg/kg) and the
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lapie 4-ZU. Glutamate oxaloacetate transaminasataaimean = 5.£.) In sera

of albino male mice treated with methanol extrddDovulgare

Control | (distilled water) -| 192.00 + 10.82a |
Control Il (vitamin C) ‘-| Not Tested |_

Control III (CCly) 3.2 381.00 £ 5.96b +103.5
32 164.00 + 22.88a -14.6
Plant Methanol Extract 64 146.50 + 17.22c -23.7
96 159.75 +20.49a -16.8

O Different letters: significant difference €0.05) between means.
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e Hexane Extract Animals treated with CGlcontrol IIl) showed a significant
increased activity of serum GOT (381 IU/L) as comapato control | (187.25
IU/L). With respect to the plant extract, the thokeses (32, 64 and 96 mg/kg)
caused a non-significant decrease in GOT activig8(25, 164.5 and 162.25
IU/L, respectively) as compared to control | (Ta#ie1).

Table 4-21: Glutamate oxaloacetate transaminasétgdimean + S.E.) in sera

of albino male mice treated with hexane extradDofulgare

Control | (ollve 0|I) -| 187.25 + 16.49a |
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4-4-2: Glutamic Pyruvic Transaminase (GPT)

» Methanol Extract: Animals treated with CGIl (control 1lI) showed a
significant increased activity of serum GPT (154IW8L) as compared to
control | (67.75 IU/L). With respect to the plantteact, the first dose (32
mg/kg) caused a non-significant decrease in GPliviget(60 [U/L
respectively) as compared to control |, while teead and third doses (64
and 96 mg/kg, respectively) showed a significantrei@se (46.5 and 56.0
IU/L, respectively). The best treatment efficienays recorded for the
second dose (-31.4%), followed by the third (-17).3%ad first (-11.4%)
doses of the plant extract (Tables 4-22).
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Table 4-22: Glutamate pyruvic transaminase actifitygan £ S.E.) in sera of

albino male mice treated with methanol extradDo¥ulgare

Control | (distilled water) -| 67.75 + 1.25a |
Control I (vitamin C) ‘-| Not Tested |_

Control 11l (CCly) 3.2 154.75 £ 1.93b +99.0
32 60.00 £5.43a -11.4

Plant Methanol Extract 64 46.50 = 3.07c -31.4
96 56.00 +4.10c -17.3
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Table 4-23: Glutamate pyruvic transaminase actigityan = S.E.) in sera of

albino male mice treated with hexane extraddofulgare

Control I (olive oil) -‘ 77.75 + 4.66a \
Control Il (vitamin A) ‘-‘ Not Tested ‘_

Control III (CCly) 3.2 154.75 £ 1.93b +99.0

32 73.75+7.12a -5.14

Plant Hexane Extract 64 57.00 = 3.74c -26.7
96 63.75 +5.81c -18.0

O Different letters: significant difference €0.05) between means.
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4-4-3: Alkaline Phosphatase (ALP)

* Methanol Extract: Animals treated with CGIl (control IlI) showed a
significant increased activity of serum ALP (153/ILY as compared to
control | (85.62 IU/L). With respect to the plantteact, the three doses (32,
64 and 96 mg/kg) showed a significant decreaseditgcof ALP (68.50,
48.0, 61.0 IU/L, respectively) as compared to aantrand accordingly, the
treatment efficiencies were -19.9, -43.9 and -28.88épectively (Table 4-
24).

Table 4-24: Alkaline phosphatase activity (mean.E.Sin sera of albino male

mice treated with methanol extract@fvulgare
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H 96 61.00 + 2.27d 28.8

O Different letters: significant difference &0.05) between means.

» Hexane Extract The three doses (32, 64 and 96 mg/kg) of plattaei
showed a significant decreased activity of ALP $65.55.25, 64.25 IU/L,
respectively) as compared to control | (75.11 IU/ahd accordingly, the
treatment efficiencies were -12.7, -26.3 and -14.88¢pectively (Table 4-
25).
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Table 4-25: Alkaline phosphatase activity (mean.E.5in sera of albino male

mice treated with hexane extract@fvulgare

Control | (olive oil) -| 75.00 + 3.34a \
Control Il (vitamin A) ‘-| Not Tested |_

Control Il (CCly) 3.2 153.25 + 7.60b +104.3
32 65.50 + 3.07c -12.7
Plant Hexane Extract 64 55.25 +4.77d -26.3
96 64.25 + 8.95¢c -14.3

O Different letters: significant difference €0.05) between means.
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bilirubin value (0.29 mg/dL) as compared to corgrgl while the first and
third doses (32 and 96 mg/kg) showed no significeatiation , and
therefore, the treatment efficiency of the secoasedwas -50.0% (Table 4-
26).
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Table 4-26: Total bilirubin level (mean + S.E.) sera of albino male mice

treated with methanol extract Gf vulgare

Control I (distilled water) -‘ 0.58 +0.05a \
Control Il (vitamin C) ‘-‘ Not Tested ’_

Control 11l (CCly) 3.2 2.24 +0.22b +273.3
32 0.48 = 0.04a -17.2
Plant Methanol Extract 64 0.29 +0.04c -50.0
96 0.55+0.11a -5.2

O Different letters: significant difference €0.05) between means.
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treated with hexane extract Of vulgare

Control I (olive oil) -‘ 0.60 + 0.08a |
Control I (vitamin A) ‘-‘ Not Tested ’_

Control 11l (CCly) 3.2 2.24 +0.22b +273.3
32 0.81+0.11a +35.0
Plant Hexane Extract 64 0.51+0.13a -15.0
96 0.86 £ 0.15a +43.3

O Different letters: significant difference &0.05) between means.
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4-5: Effect of CCl, - O. vulgare Extracts Interaction

4-5-1: Total Count of Leucocytes
» Methanol Extract: The second (64 mg/kg) and third dose (96 mg/kg) of
plant extract and vitamin C were able to modulie ¢ffect of CCJ and
increase the leucocyte count significantly (6000700 and 6950
cell/cu.mm.blood, respectively) as compared to @nt(4200 cell/ cu. mm.
blood). Such modulation was associated with treatra#iciencies of +42.9,
+83.3 and +65.5%, respectively (Table 4-28).

Table 4-28: Total leucocyte count (mean = S.E.)albino male mice after

interactions between C{and methanol extract @. vulgare
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IL Il IL IL I|
O Different letters: significant difference €20.05) between means.

* Hexane Extract The three doses of plant extract (32, 64 and g6g)
were significantly effective in increasing the tataunt of leucocytes and in
a dose-dependent manner (6050, 7200 and 7950 wseilitblood,
respectively) as compared to control | (4150 cellfan.blood). Vitamin A
had a similar effect (5750 cell/cu.mm.blood). Thesttreatment efficiency
was recorded for the third dose of plant extra@1(6%), followed by the
second (+73.5) and first (+45.8%) doses of the tpkract, and finally
vitamin A (+38.6%) (Tables 4-29).
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Table 4-29: Total leucocyte count (mean + S.E.Jaibino male mice after

interactions between C{and hexane extract @f. vulgare

Control Il (CCL+vitaminA) | 1.4 | 5750+298b |  +38.6 |
CCl, 32 6050 + 411b +45.8
+ 64 7200 + 469¢ +73.5
Plant Hexane Extract 96 7950 £ 801c +91.6

O Different letters: significant difference &0.05) between means.
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increasing the count of lymphocytes (4169 cell/cu.btood) as compared to
control I. The best treatment efficiency was reeadrdbr the third dose of plant
extract (+138.6%) followed by vitamin C (+97.2%Ndafinally the second
(+74.2%) and first (+38.9%) doses of plant ext{detbles 4-30).

The hexane extract had a similar effect, but tleorsé and third doses of
plant extract were more effective in this regard] a significant increased count
of lymphocytes was observed as compared to contr@l670 and 5430,
respectivelys 2035 cell/cu.mm.blood). Such two increases wergeespondent
to treatment efficiencies of +129.5 and +166.8%pestively. Vitamin A was
also effective in modulating the effect of G&hd the treatment efficiency of

such increase was +76.3% (Table 4-31).
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Table 4-30: Total lymphocyte count (mean £ S.E.jglbnino male mice after

interactions between C{and methanol extract @. vulgare

m_lm‘_
Control Il (CCl,+ vitamin C) 4169 + 458b +97.2
CCl, 32 2938 + 345¢C +38.9
+ 64 3684 +515bc +74.2
Plant Methanol Extract 96 5044+ 314d +138.6

O Different letters: significant difference €0.05) between means.
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CCl, 32 3598 + 230b +76.8
+ 64 4670 + 366¢C +129.5
Plant Hexane Extract 96 5430 + 501c +166.8

O Different letters: significant difference €0.05) between means.

4-5-2-2: Neutrophil Count

The third dose of methanol extract and vitamin Crewsignificantly
effective in increasing the count of neutrophilcasnpared to control | (1793
and 1795, respectivelys 1184 cell/cu.mm.blood), with treatment efficiesxi
of +51.4 and +51.6%, respectively (Table 4-32). idoar, for hexane extract,

only the second dose (64 mg/kg) of plant extracs wi@gnificantly effective
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(1580.5vs 1185.0 cell/cu.mm.bloodi this regards with a treatment efficiency
of +33.4% (Table 4-33).

Table 4-32: Total neutrophil count (mean = S.E.)aibino male mice after

interactions between C{and methanol extract @. vulgare

m-’m_
Control Il (CCL+vitaminC) | 180 | 1795+185b | +51.6 |
CCl, 32 1305 + 194a +10.2
+ 64 1404 + 89a +18.6
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Control Il (CCl,+ vitamin A) 1310+89a | +105 |
CCl, 32 1392 + 143a +17.5
+ 64 1580 + 109b +33.4

Plant Hexane Extract 96 1508 + 252a +27.3

O Different letters: significant difference €0.05) between means.

69


http://cbs.wondershare.com/go.php?pid=1140&m=db

4-5-2-3: Monocyte, Eosinophils and Basophil Counts

The absolute counts of monocytes, eosinophils asbihils showed no
significant variations between animals treated i three doses (32, 64, and
96 mg/kg) of methanol or hexane extracts and cémtide vitamins A and C
shared a similar picture (Tables 4-34, 4-35, 44387, 4-38 and 4-39).

Table 4-34: Total monocytes count (mean + S.E.allino male mice after

interactions between C£and methanol extract @. vulgare

Control | (CC}+ distilled Waterﬂ- 831.0 +47.9a _
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lable 4-35. |0tal monocytes count (mean * S.E.alMINO Male mice arter

interactions between C{and hexane extract @f. vulgare

Control Il (CCl,+ vitamin A) 780.0 +107.1a] -89 |
CCl, 32 950.0 +174.4a +10.9

+ 64 864.0 + 78.8a +0.9
Plant Hexane Extract 96 948.0 + 120.8a +10.7

O Similar letters: no significant difference (P 9) between means.
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Table 4-36: Total eosinophils count (mean = S.BE.plbino male mice after
interactions between C{and methanol extract @i. vulgare

m_lm‘_
Control Il (CCl,+ vitamin C) 83.5+40.3a +60.6
CCl, 32 62.0 + 8.3a +19.2
+ 64 64.5 + 28.3a +24.0
Plant Methanol Extract 96 61.0 + 21.0a -59.6

O Similar letters: no significant difference (P 9) between means.

Table 4-37: Total eosinophils count (mean + S.E.plbino male mice after
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IL IL IL IL |
O Similar letters: no significant difference (P #8) between means.

Table 4-38: Total basophil count (mean £ S.E.) Ibin@ male mice after
interactions between CCand methanol extract @. vulgare

m-’m‘_
Control II (CCl + vitamin C) 48.0 £ 16.3a +152.6
CCl, 32 52.5 +39.7a +176.3
+ 64 54.0 £ 35.2a +184.2
Plant Methanol Extract 96 39.0 + 22.6a +105.3

O Similar letters: no significant difference (P 9) between means.
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Table 4-39: Total basophils count (mean + S.E.@linino male mice after

interactions between C{and hexane extract @f. vulgare

Control Il (CCl,+ vitamin A) 260+16.0a | -28.9 |
CCl, 32 46.5 + 46.5a +106.7

+ 64 17.0+17.5a -24.4

Plant Hexane Extract 96 29.0 £ 21.0a -6.7

O Similar letters: no significant difference (P 9) between means.
4-5-3: Mitotic Index

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:
1.No watermark on the output documents.
2.Can operate scanned PDF files via OCR.

3.No page quantity limitations for converted PDF files.

Table 4-40: Mitotic index (mean = S.E.) in albin@len mice after interactions

between CGland methanol extract @. vulgare

m-m‘_
Control Il (CCl,+ vitamin C) 10.50 £ 0.64a +16.7
CCl, 32 10.50 £ 1.70a +16.7
+ 64 11.25+0.47a +25.0
Plant Methanol Extract 96 14.25 £1.03b +58.3

O Different letters: significant difference ¢P0.05) between means.
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Table 4-41: Mitotic index (mean = S.E.) in albin@len mice after interactions

between CCGland hexane extract @f. vulgare

1.4

m‘ m‘
Control Il (CCl,+ vitamin A) 11.75+0.62a| +146 |
CCl, 32 12.50 £ 1.44a +21.9
+ 64 14.00 + 1.58ab +36.6
Plant Hexane Extract 96 15.75 £ 0.85b +53.7

O Different letters: significant difference §P0.05) between means.
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extract (Tables 4-42).

Administration of the three doses (32, 64 or 96kgpbf hexane extract
after CC}, treatmentshowed a significant effect in decreasing the fezmy of
induced micronucleus formation (1.45, 1.10 and @yt a dose-dependent
manner as compared to control | (2.10%). Vitamimad a similar effect, and
the induced micronucleus formation was significardecreased (1.30%) as
compared to control I. The best treatment efficyewas recorded for the third
dose (-64.3%), followed by the second dose (-47.68gmin A (-38.1%) and
finally the first dose (-30.9%) of the plant extré€able 4-43).
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Table 4-42: Micronucleus index (mean = S.E.) inirmbmale mice after

interactions between C{and methanol extract @. vulgare

_
180

m ’m‘
Control Il (CCl,+ vitamin C) 1.05+0.09 |  -58.0 |
CCl, 32 1.75 +0.09¢c -30.0
+ 64 1.20 +0.08d -52.0
Plant Methanol Extract 96 1.05+0.12b -58.0

O Different letters: significant difference €P0.05) between means.
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+ 64 1.10 +0.05c -47.6
Plant Hexane Extract 96 0.75 £ 0.05d -64.3

O Different letters: significant difference €20.05) between means.

4-5-5: Sperm Head Abnormality Index

For methanol extract, the third dose (96 mg/kg)val as, vitamin C were
significantly effective in decreasing the sperm dhesbnormality index as
compared to control | (5.90 and 6.05, respectiwedy9.5%), with treatment
efficiencies of -37.9 and -36.3%, respectively (€ad-44). The hexane extract

had a similar effect, but the second dose was dfsxtive in addition to the
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third dose and vitamin A (5.90, 5.35 and 5.70, eetipely vs 9.0%), with
treatment efficiencies of -34.4, -40.6 and -36.78spectively (Table 4-45).

Table 4-44: Sperm head abnormality index (meanEt)3n albino male mice

after interactions between GGInd methanol extract @. vulgare

|
180

m ’m‘
Control Il (CCl,+ vitamin C) 6.05+0.40b | -36.3 |
CCl, 32 9.90 + 0.79a +4.2
+ 64 8.75 + 0.15a 7.9
Plant Methanol Extract 96 5.90 +0.41b -37.9
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Control Il (CCl,+ vitamin A) 1.4 5.70 £ 0.41b -36.7
CCl, 32 8.55 £ 0.59a -5.0
+ 64 5.90 £ 0.20b -34.4

Plant Hexane Extract 96 5.35 £ 0.50b -40.6

O Different letters: significant difference €20.05) between means.

4-5-6: Glutamic Oxaloacetic Transaminase (GOT)

The three doses of methanol extract (32, 64 andaf@é)vitamin C were
effective in a significant reduction of GOT seruntiaty (283.5, 231.25, 253.5
and 256.25 IU/L, respectively) as compared to aidnkr(336.0 IU/L). The
treatment efficiencies of such reductions were615831.2, -24.6 and -23.7%,
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respectively (Table 4-46). In hexane extract, tired¢ doses and vitamin A were

non-effective in a significant reduction of GOT waractivity (Table 4-47).

Table 4-46: Glutamic oxaloacetic transaminase agt{imean + S.E.) in sera of

albino male mice after interactions between L£&id methanol

extract ofO. vulgare

Control | (CCl + distilled Wateri- 336.0 + 61. 59a

Control Il (CCl,+ vitamin C) 256.25 + 23.36k -23 7
CCl, 32 283.50 £ 13.55b -15.6
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m‘-ym
Control Il (CCl,+ vitamin A) 265.00 + 27.25d ~  -12.4 |
CCl, 32 282.00 + 19.16a -6.7
+ 64 286.00 + 8.15a 5.4
Plant Hexane Extract 96 286.75 £ 4.83a -5.2

O Different letters: significant difference €P0.05) between means.
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4-5-7:Glutamic Pyruvic Transaminase (GPT)

The three doses of methanol extract and vitamive@ effective in a
significant reduction of GPT serum activity (106.2®.50, 89.25 and 102.25
IU/L, respectively) as compared to control | (14L.RJ/L), with treatment
efficiencies of -24.8, -43.7, -36.8 and -27.6% pexgively (Table 4-48). The
three doses of hexane extract showed a similarctefbeit the treatment
efficiencies were different (-15.4, -33.3 and -24, fespectively (Table 4-49).

Table 4-48: Glutamic pyruvic transaminase actiityean = S.E.) in sera of
albino male mice after interactions between L£&id methanol

extract ofO. vulgare
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Table 4-49: Glutamic pyruvic transaminase actiityean = S.E.) in sera of
albino male mice after interactions between L£&hd hexane

extract ofO. vulgare

m‘-’m‘
Control Il (CCl,+ vitamin A) 93.75+ 4.01b -30.6
CCl, 32 114.25 +6.75¢ -15.4
+ 64 90.00 £ 4.04b -33.3
Plant Hexane Extract 96 105.75 £+ 6.47cC -21.7

O Different letters: significant difference €20.05) between means.
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4-5-8: Alkaline phosphatase (ALP)

Only the second and third doses of methanol exingre effective in a
significant reduction of serum ALP activity as camgd to control | (97.0 and
109.0, respectivelys. 152.25 IU/L), with treatment efficiencies of -36and
-28.4%, respectively (Table 4-50), while the thokeses of hexane extract or
vitamin A were significant in this regard with ttesent efficiencies of -18.6,
-27.2,-14.9 and -20.3%, respectively (Table 4-51).

Table 4-50: Alkaline phosphatase activity (mean.E.Sin sera of albino male
mice after interactions between GGnd methanol extract dd.
vulgare
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Table 4-51: Alkaline phosphatase activity (mean.E.Sin sera of albino male
mice after interactions between GGInd hexane extract dD.
vulgare

m‘-’m‘
Control Il (CCl,+ vitamin A) 120.00 + 7.88b -20.3
CCl, 32 122.50 + 8.0b -18.6
+ 64 109.50 + 11.02b -27.2
Plant Hexane Extract 96 128.00 £ 8.75b -14.9

O Different letters: significant difference €20.05) between means.
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4-5-9: Total Bilirubin
The three doses of methanol extract and vitamimweZe significantly

effective in decreasing the total serum level &ifdthin as compared to control |
(1.99, 1.25, 180 and 1.49, respectivalg 2.40 mg/dL) with treatment
efficiencies of -17.0, -47.9, -25.0 and -37.9% pexgively (Table 4-52), while
in hexane extract, only the second dose and vitéfnuere effective in this
regard with treatment efficiencies of -23.1 and.68b, respectively (Table 4-
53).

Table 4-52: Total bilirubin level (mean £ S.E.)dara of albino male mice after

interactions between C£and methanol extract @. vulgare
I e e Y SO TN S
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Table 4-53: Total bilirubin level (mean £ S.E.)dara of albino male mice after

interactions between C{and hexane extract @f. vulgare

1.4

m‘ ’m‘
Control Il (CCl, + vitamin A) 134+ 031b | -356 |
CCl, 32 2.09 £ 0.15a +0.5
+ 64 1.60 +0.17b -23.1
Plant Hexane Extract 96 2.14 + 0.12a +2.9

O Different letters: significant difference €°0.05) between means.
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4-6: HistopathologicalEffects in Liver of Mouse

4-6-1: Methanol Extract of O. vulgare

Liver sections of animals treated with the firsR (Big/kg) or third (96
mg/kg) dose of methanol extract showed a normalitmphistological structure
(Figure 4-3).The second dose (64 mg/kg) showedd eongestion and normal
looking appearance (Figure 4-4) as compared to treeged with distilled water
(Figure 4-5).
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Figure 4-3: Liver section of mouse treated with fhist dose (32 mg/kg) of

methanol extract showing normal looking structidednd E 20X).
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Figure 4-5: Liver section of mouse treated withtilesd water showing normal

looking structure consisting hepatic lobule witmizel vein (H. and E 20X).
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4-6-2: Hexane Extract ofO. vulgare

Liver sections of animals treated with tiist (32 mg/kg) and second (64
mg/kg) does of hexane extract showed a normal fapkiistological structure
with discrete focal degenerative cells (Figure 49d)e second dose (96 mg/kg)
showed a mild congestion with normal looking appeae (Figure 4-7) as

compared to mice treated with olive oil (Figure)}4-8

ML .
A
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Figure 4-6: Liver section of mouse treated with fhist dose (32 mg/kg) of

hexane extract showing focal degenerative cellsgbsa(——> ) (H.and E
20X).
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Figure 4-8: Liver section of mouse treated withvelioil showing normal
looking structure (H. and E 20X).

83


http://cbs.wondershare.com/go.php?pid=1140&m=db

4-6-3: Carbon Tetrachloride (CCly)
Liver sections of animals treated with GCéhowed marked fatty
accumulation, degenerative areas and necrosispaitteytes around the central

vein (Figure 4-9).
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4-6-4: Methanol Extract — CCl, Interaction

Liver sections of animals treated with the fir82 (mg/kg) or third (96
mg/kg) dose of methanol extract after ¢€eatment showed the still discrete
areas of degeneration and necrosis (Figure 4-1iijewn the sections of the
first dose the degenerated areas were widely bliged (Figure 4-11).The
second dose (64 mg/kg) and vitamin C were much raffetive, and a mild
congestion with a mild areas of degeneration arwlases of hepatocytes were
observed (Figure 4-12) as compared to the micéedleaith distilled water after
the treatment with Cgl in which the liver sections showed abundant

degenerative changes and necrosis of hepatocytps¢r-13).
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Figure 4-11: Liver section of mouse treated with fhist dose (32 mg/kg) of
methanol extract after Cgireatment showing wide degeneration and necrosis
(——> ) of hepatic cells (H. and E 20X).
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Figure 4-13: Liver section of mouse treated witktiled water after treatment
with CCl, showing abundant degenerative cells and necresis¥ ) of hepatic
cells (H. and E 20X).
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4-6-5: Hexane Extract — CCJ Interaction

Liver sections of animals treated with the firs2 (Bg/kg) dose of hexane
extract after CGl treatment showed the still appearance of degawera
changes and necrosis with inflammatory cells (Fegt+14). The second dose
(64 mg/kg) showed focal discrete areas of degewoaraand necrosis of
hepatocytes (Figure 4-15), but the third dose (96/kg) showed mild
degenerative areas and necrosis of hepatocytes femthinflammatory cells
(Figure 4-16) as compared to mice treated witheotit after CCJ treatment, in
which the liver sections showed wide degeneratiranges and necrosis of

hepatocytes (Figure 4-17). Vitamin A showed a nulshgestion with still
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Figure 4-14: Liver section of mouse treated with fhist dose (32 mg/kg) of
hexane extract after CQreatment showing degeneration and necresis¥®)
with inflammatory cells infiltrate j:; YXH. and E 20X).
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Figure 4-15: Liver section of mouse treated with second dose (64 mg/kg) of
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Figure 4-16: Liver section of mouse treated with third dose (96 mg/kg) of
hexane extract after CQreatment showing mild degeneration and necrosis
(——> ) with few inflammatory cells infiltrat( :; ) (H. and E 20X).
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Figure 4-18: Liver section of mouse treated wittawiin A after CCJ treatment
showing mild congestion with abundant degeneratiod necrosis{—— ) of
hepatocyte (H. and E 20X)
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Chapter Five
Discussion

The role of various plant extracts as immune madduta anti-mutagens
and hepatoprotective is being increasingly recaghi@hiret al, 1990). These
properties were evaluated in the present studyworextracts (methanol and
hexane) of oregano against the oxidant LL@s expected, such agent
demonstrated a wide range of devastating effedisetdiological system of the
laboratory animal male mouse. Such effects wereifesied as a decreased
count of total leucocytes, lymphocytes and neutileplimmune suppressive),

decreased mitotic activity of bone marrow cellscr@ased frequency of
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reported (Chaurasiet al, 2000), and such demonstration may suggest tleat th
antioxidant enzymes are depressed as a conseqoe@€d;-treatment,and the
DNA damage may be due to depletion of these enzymes

In contrast, the oregano two extracts had no stfelete and the general
outcome of animal treatments was in favour thatplaat is neither immune
suppressive, mutagenic nor hepato-toxic; moreovegme positive
augmentations of the investigated parameters weserved. Such picture was
further cleared when the plant extracts were giteeithe animals after C¢l
administration, and most of the G@hduced immunological, genetic and

hepatic damages were almost repaired and normahzabf the parameter's
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values was reached. Such properties were mostgrdegendent, as well as, the
type of solvent of extraction had some effect.

Some of these properties have been preyiodsimonstrated, although
different approaches were employed, and the effgete ascribed to the anti-
oxidant potentials of the plant or their produdiana et al, 2004; Capeckeet
al., 2005; Sanmugapriya and Venkataraman, 2006). Moreover, the antioxidant
potentials were explained in the ground of chemicahstituents that are
available in the plant extracts (Mojca- Skergetl, 2005). Chemical analysis
of oregano extracts (methanol and hexane) revélaédresence of volatile oils,
steroids and terpens in hexane extract and fladsnoéannins and coumarin in

methanol extract. Similar findings have been derrated by other

investinators (Dafererat al 2000 Teman 2000 Gracia and Sanz2001-
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antifungal (Manohaet al, 2001), insecticidal (Ismaet al, 2001), antioxidants

(Kulisic et al, 2004) and anti-carcinogenic effects (Teissedie Waterhouse,

2000). Chemical compositions of these oils havenlvesll documented and they
included monoterpenes, biogenetically related phesio as well as,

sesquiterpenes (Dafereztal, 2003).

Therefore, both extracts may serve as good xadaats, and in this
regard Yanishlieva and Marinova (1995) examinedahgoxidant activity of
methanol and hexane extracts of oregano grown ilyaBia. Their results
suggested that methanol extract behaved as a streagradical scavenger,
whereas the oil showed a weaker activity. Totalnplie constituents based on

gallic acid equivalents revealed the presence @il ®oluble phenolics in the
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extract and, most probably, they were responsibfetife radical scavenging
activity of methanol extracts (Sahet al, 2004). However, little information is
available about the antioxidant activity of otheegano compounds, although
some authors have found free radical scavengingtgdah aqueous and organic
extracts of oregano leaves (Cervatal, 2000; Bendini et al, 2002).

The results demonstrated that a treatment withasregxtracts showed a
positive effect on total and absolute counts ofcteytes (lymphocytes and
neutrophils), and these counts manifested a saamfiincrease especially in
animal treated with the hexane extract. Hexaneaek{64 and 96 mg/kg) was
even better than vitamin A in increasing total abdolute counts of leucocytes

with the exception of neutrophils, while vitaminwas better than methanol

extract in this reaard Vitamin C can nrotect nladimid and memhrane linid
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activity of oregano in terms of its inhibitory efte against formation of

micronuclei induced by C¢lin bone marrow cells of mice. Micronuclei are
chromatid/chromosome fragments that are left belaftdr expulsion of the

main nucleus during maturation of erythroblastsetgthrocytes in the bone
marrow (Khanam and Devi, 2005).

These represent the consequence of DNA damagsed by externally
administered substances. In the present study émetgxicity of CC} was
evident in the micronucleus test. AdministrationG€l, (3.2 mg/kg) caused a
significant increase in percentage frequency ofomaclei.

The extracts of oregano could significantligibit CCL-induced micronuclei

in bone marrow cells, as well as, sperm head abaldres. Moreover there was
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a significant enhancement in blood cell counts amtbtic index of bone
marrow cells in oregano-treated animals.

The function of immune system is also geneticaljedmined. To explore
the effects of oregano extracts (methanol and rexam the genetic make-up of
mice directly or through interactions with GChe mitotic index, micronucleus
formation in polychromtic cells of bone marrow agypkerm-head abnormalities
served as good parameters of mutagenic evaluatidms.results of genetic
evaluations showed that a treatment with oregatraets was associated with a
significant reduction in micronucleus formation asgerm head abnormalities
and caused a significant increase in mitotic indéxhe bone marrow cells.

Accordingly to these parameters, the hexane extwast more effective than

methannl extract in A donse denendant tvne Siichnfia can he considered
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which contains carvacrol and thymol as the primamynponentgKokkini, et
al., 1994).The major constituents of essential orks ghenolic monoterpens
such as thymol and carvacrol which are respondiniethe main biological
activities (Aeschbacht al, 1994; Bagamboula et al, 2004; Nostro et al, 2004).

It has been suggested that carvacrol exerts iigitaas by interacting with the
cytoplasmic membrane via its own hydroxyl groupusthchanging the
permeability of membrane for protons and potassioms (Ultee et al,
2002).The plant steroids may provide a protectmtiné plasma lipids as a result
of antioxidant activity, and participate in theagtity of cell membrane. Such
consequences are able to modify the immune furstion the sense of
enhancement (BrameBt al 2000; Lyons et al, 2001; Moller and Loft, 2002).
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With regard to antimutagenicity, dietary steroids also antioxidants, which are
expected to reduce cancer risk by minimizing DNAmdge or reducing
mutational changes (Elmadfa and Park, 2004).

The present study was also conducted to evaluat@ribtective effect of
the methanol and hexane extracts of oregano ag@i@$tinduced hepatic
disorder in mice. Results suggest that the extrpotssess protective action
against hepatic dysfunction induced by the poteptlkotoxin, CCl

A number of chemicals including various environnartoxicants and
clinically useful drugs can cause severe celluanages in different organs of
the body through the metabolic activation to higtdgctive substances such as

free radicals, and Cgis one of such extensively studied environmental

toxicant The reactive metaholite trichloromethaHical (C.CL) is one of the
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oxygen species (ROS), (like the superoxide anign KO, and the hydroxyl
radical, -OH). Evidence suggests that various enzymatic amaemzymatic
systems have been developed by the cell to copgtbhghe ROS and other free
radicals. However, when a condition of oxidativeess establishes, the defense
capacities against ROS becomes insufficient (Halliwand Gutteridge,
2000).The ROS also affects the antioxidant defensehanisms, reduces the
intracellular concentration of reduced glutathiof@@SH) and decreases the
activity of superoxide dismutase (SOD) and catal@&T). It has also been
known to decrease the detoxification system produbg glutathione-S-

transferase (GST) (Yamamoto and Yamashita, 199®re&sing evidence
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indicates that oxidative stress causes organ irgagy carcinogenesis (Stal and
Olson, 2000).

In the liver, CCJ is metabolized by the cytochrome P450-dependent
monooxygenase systems followed by its conversiomaoe chemically active
form, trichloromethyl radical-CCls). The enzymes involved in this process are
located in the endoplasmic reticulum of the liverdatheir activities are
dependent on many environmental factors. Some hewlbacts are known to
prevent the oxidative damages in different orgapsaltering the levels of
cytochrome P-450 through their antioxidant propsrt{Rajesh and Latha,
2004).

In biochemical analysis, the levels of liver funat enzymes were also

qinnificantlv decreased Thege findinas <iinnest thranann extracts are
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did not have mutagenic effects. Carbon tetrachéosidowed strong reduction in
the mitotic index of bone marrow cells at the t@sse and markedly induced
micronucleus formation and sperm head abnormalitiesvever, the inhibitory
effect of CC} on the mitotic activity was significantly decredsaith treatment
by vitamin C. Micronucleus formation and sperm hahdormalities induced by
CCl, also decreased markedly. Therefore, vitamin C astither a radical
scavenger or a pro-oxidant producing hydrogen pdeo&and free radicals by
autoxidation (Shamberge 984; Anderson, 1996).

The antimutagenic effects of oregano extracts iigtber evaluated by the
mouse sperm morphology assay that was develope®Vyapbek, and its

relevance in evaluating mammalian germ cell mutagen well accepted
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(Wyrobek and Buce, 1975; Wyrobeket al, 1983). Presence of abnormal sperm
head suggests an induction of a genetic damagdeeimatle germ cells. Sperm
head abnormalities may arise due to small deletownmint mutations (Jha and
Bharti, 2002). Abnormality in sperm head may odayiphysiological, cytotoxic
or genetic mechanisms (Odeigah, 1997) and alteratidesticular DNA, which

in turn disrupts the process of differentiatiorspérmatozoa (Bruce and Heddle,
1979). In the present experiment, ¢@tuced an increase in the frequency of
abnormal sperm and significantly higher percentafj@bnormal sperm was
recorded after one day of treatment. However, gregntage of abnormal sperm
heads decreased significantly after a treatmerit mggthanol or hexane extract

and in a dose-dependent manner. Therefore, thesy dssther qualifies the

nreaann extracts as antimiitanens

This is a watermark for the trial version, register to get the full one!

Benefits for registered users:

1.No watermark on the output documents.
2.Can operate scanned PDF files via OCR.

3.No page quantity limitations for converted PDF files.

plant extracts possess favorable metabolic effentdiver function in treated
mice, but by which mechanism it is not well definadd require further
investigations, although the suggested antioxigmafile of plant can not be
ignored. In the literature, some experiments hdneve antioxidant properties
of oregano or its productand these studies suggested that the plant protects
against free radicals and inhibits inflammatory ratm synthesis and release
(Kokdil et al., 2005).

This protective effect has been attributed in parflavonoids, through
modulation of several enzymes of the P450 familyolmed in precarcinogen
metabolism (Zhaet al, 1998). The extracts of oregano contain tritegseand

flavonols; for this reason, it is not surprisingttextracts of this polyphenolic
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plant have been used for multiple medicinal purposdolk therapy (Ramost
al., 1998). Therefore, the suggestion is that thisceéfis caused by flavonols,
although a possible synergistic or antagonistieafof flavonols with other
compounds in the extracts can not be excluded.

Since the changes associated with Z@duced liver damage are similar to
that of acute viral hepatitis (Suga al, 2004), CC}-mediated hepatotoxicity was
chosen as the experimental model. The ability dfepatoprotective drug to
reduce the injurious effects or to preserve themabrhepatic physiological
mechanisms that have been disturbed by a hepatoiexthe index of its
protective effects (Yadav and Dixit, 2003). The &iepoxicity induced by CG|

as mentioned earlier, is due to its metabol@€l3, a free radical that alkylates

cellillar nroteing and other macromaoleciiles withimiikaneniis attack on
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indicating considerable hepatocellular injury. Admstration of both, methanol
or hexane extracts at three different dose lewattenuated the increased levels
of the serum enzymes produced by £@&hd caused a subsequent recovery
towards normalization almost like that of vitamin ¥tamin C or untreated
controls. The hepatoprotective effect of the pkxitacts was further concluded
by the histopathological examinations. The ressitswed that both extracts at
different dose levels offer hepatoprotection, he tose 64 mg/kg was more
effective than all other doses and this may be ttuets rich content of
polysaccharides, and hepatoprotective action e¢aitepolysaccharides has been
well-documented in the literature (Chatial, 1992; Ye et al, 2001).
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It has been hypothesized that one of the prina@pakes of CGlinduced
liver injury is formation of lipid peroxides by feeradical derivatives of C¢l
(«CCI3). Thus, the antioxidant activity or the ihlion of the generation of free
radicals is important in the protection against A@tluced hepatopathy. The
body has an effective defense mechanism to preaedtneutralize the free
radical-induced damage. This is accomplished byea & endogenous
antioxidant enzymes such as SOD, catalase andtigluta peroxidase (GPX).
These enzymes constitute a mutually supportive tebefense against ROS
(Venukumar and Latha, 2002). In G@hduced hepatotoxicity, the balance
between ROS production and these antioxidant defemay be lost, ‘oxidative

stress’ results, which through a series of eveetsglilates the cellular functions

leadina to henatic necrogis Infartiinatelv it wadt nossihle tn investinate
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among the important plant constituents (Mistaal, 2001). Flavonoids are a
group of polyphenolic compounds with known propestwhich include free
radical scavenging, inhibition of hydrolytic andidative enzymes and anti-
inflammatory action leading to hepatoprotection idevasamet al, 2003).
However, in several plants with hepatoprotectivepprties the crude drug
effect is known to be mediated by the action ofuanber of different active
components, and the potencies of the individuav@grinciples being less than
that of the crude extract (Jayatiladiaal., 1989).

The mechanism by which oregano exerts its protecstion against the
hepatotoxin-induced alterations in the liver is ol@ar. The fact that treatment

with the plant extracts is also capable of bringabgut a recovery indicates that
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the protective action of oregamoay not simply be due to an antioxidative
property, and other mechanism may be operatingfantider investigations are
certainly required.

To conclude the present discussion, the investigategano extracts were
able to modulate the immune-supressive, mutagerdchapatotoxic effects of
CCl, in mice, and their modulations shared the effédiv® well-known anti-
oxidant vitamins; A and C. However, the mechanidraation, as suggested by
many investigators, is related to the plant coustits that have anti-oxidant

activities, although other mechanisms may undetheeeffects.
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Conclusions

1. The plant of oreganoQfiganum vulgarg is rich in several active
compounds including flavonoids, coumarins, phenoticmpounds,
terpens, steroids, tannins and volatile.oils

2. Carbon tetrachloride (C@l was immune suppressive, mutagenic and
hepatotoxic agent as suggested by the resultdaifand absolute counts
of leucocytes, mitotic index, micronucleus formatiosperm-head
abnormalities, biochemical and histopathologicatiss.

3. Methanol and hexane extracts ©figanum vulgarewere significantly

effective in enhancing the values of the inves@datparameters,
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parameters confirmed the hepatoprotective effeciorgfgano extracts
through decreasing or normalizing the level of seranzymes and
repairing the induced cellular damage of liver.

5. Oregano hexane extract was even better than vitArmrincreasing total
and absolute counts of leucocytes with the excemifaeutrophils, while
vitamin C was better than methanol extract in thgard.

6. Vitamins A and C were significantly effective irodulating the immune
suppressive and mutagenic effects of 3Sbecially in decreasing the

micronucleus formation and sperm head abnormalities
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7. The biochemical and histopathological studies wdth the
hepatoprotective effect of both vitamins througlcrdasing the level of
serum enzymes and repairing the cellular damagkverf induced by
CCl,.

Recommendations:

1. Isolation and characterization of active compoufrdsn the Origanum
vulgare leaves and investigating their immunological, ggoetic and

histopathological effecten vitro, and in this regard, the parameters of
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Summary

The study was conducted to evaluate some immuradb(otal and absolute
counts of leucocytes), cytogenetic (mitotic index lbone marrow cells,
micronucleus formation in bone marrow cells andrspbead abnormalities),
biochemical (glutamate oxaloacetate transaminas®@T)G glutamate pyruvate
transaminase (GPT), alkaline phosphatase (ALP)tatad bilirubin in serum) and
histopathological (liver) effects of oregan®r{ganum vulgare L.) fresh leaf
extracts (methanol and hexane), and their effectsasbon tetrachloride (CgH4

induced acute hepatic injury in albino male mickerefore, such evaluations were
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carried out. In such interactions, the animals vgiwven CC}, on day one, while the
plant extract was given in day 2 till day 7 (sindtese/day), and then animals were
sacrificed in day 8 for laboratory assessments.

Chemical detections of oregano extracts revealed tte plant is rich in
several compounds. In methanol extract, flavonoisymarins, tannins and
phenolic compounds were detected, while hexana&xivas positive for terpens,
steroids, tannins and volatile oils.

The results revealed that G@teated animals showed significant decreased
counts of total and absolute counts of leucocyrd,such observations suggest the

CCl, is an immune suppressive agent. Furthermore, fgignt increased
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percentages of induced micronucleus formation gedns head abnormalities and
a significant decreased mitotic activity of bonerma cells in the treated mice
were also observed, therefore ¢€An be considered as a mutagenic agent. In
contrast, methanol and hexane extracts of oregare significantly effective in
enhancing the values of the investigated parametgpecially the mitotic index,
which showed a significant increase, and the spaaas micronucleus formation
and sperm head abnormalities, which showed a signifdecrease. However these
effects were dependent on dose and type of extract.

The results of interactions between ¢ahd both oregano extracts confirmed

the forthcoming effect of the plant, and the twarasts were significantly effective
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through decreasing or normalizing the serum le¥¢hese enzymes and repairing
the induced cellular damage of liver. However, stdpathological examination of
liver sections was still showing some of the Ei@Huced hepatic histological

damages.
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