&

3 <o>)®(<o>)®(<o>)®(<o>)®(<o>)®(<o>)®(<o»)@(<O>)®(<o>)®(<o>)®(<o>)®(<o>)®(<o»)@(<O>)®(<o>
o

—

5ummar9

This research was conducted to study theogichl activity of
Fumaria officinalisplant extract on laboratory animals.

The herlFumaria officinalisis a wide growing plant, has a wide
reputation among herb- experts in Iraq, it's a fodklitions

Few photochemical investigation of this pléwaid been reported
previously but non on the Iragi plant, thus indicgtthat a research on
this plant might be of value

Chemical detection was done to identify the vactcompound

present in it. Two kinds of extracts were prepdredh plant powder
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of Fumaria officinalis that are aqueous and ethanolic extract, the
two different extract ofFumaria officinalis powdered plantwere
tested for theim-vitro antimicrobial activity .

In a screening program from the Iraqi alkdlobntaining plants
and chemical investigation showed thatmaria officinalis contain
different active compounds, the main active compgloigrthe alkaloid,
it was found that this plant is rich in alkaloid.

Microorganisms, tested in this study wer8taphylococcus
aureus Escherichia coli, Pseudomonas aeruginosa, Trichbophy
rubrum, Trichophyton mentagrophytes, and Trichophytbnsurans.

In —vitro tests showed that the best extracEofmaria officinalis
with highest antibacterial and antifungal activity the ethanolic

extract at a different concentrate.
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In contrastin- vitro showed that aqueous extract Bfimaria
officinalis has a great antihistaminic activity rather thahaablic
extract.

Also in-vitro studies of the values of liver enzyme (GPT, GOT
ALP, and BILL), theses values was varies due teafbf ethanolic

extract ofFumaria officinalis
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1.1 Introduction

Drugs presently used for the Management of pain and inflammatory
condition are narcotics (e.g., opiods), non-narcotic (e.g., Salicylates) or
corticosteroids (e.g., hydrocortisone). All of these drugs caused well known side
and toxic effects. Moreover synthetic drugs are very extensive to develop.

On the other hand, many medicines of herbal origin have been used long
ago without any adverse effect. It is therefore essentia that efforts be made to
develop cheaper drugs. Medicinal plants and herbal medicine are one of the
current areas of investigation that possess al the halmarks of modern
biomedical science. This necessitates efforts in order to identify plants that have
potential for medical cure.

In herbal medicine the term herbs is used loosely to refer not only
herbaceous plant but also to bark, roots, leaves, seed, flower, and fruit of tree,
shrubs, and woody vines, and extract of the same that are valued for their
savory, aromatic, or medicinal qualities. The botanical term herb refers to seed-
producing plant with non woody streams that die down at the end of the growing
Season.

The plant have played a significant role in maintaining human heath and
improving the quality of human life for thousands of yeas, and have served
humans well as valuable components of seasonings beverages, cosmetics, dyes
and medicine.

Fumaria officinalis or earth smoke has been used in popular medicine for

its antiallergic activity, antimicrobial, and antitumor agents.

Because of the importance of this plant that leads to these properties, this
study was aimed to:
1- Preparation of ethanolic and agueous extract of Fumaria officinalis.
2- Detection of some active compounds in Fumaria officinalis acoholic and

agueous extracts.
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4- Determine the antimicrobia activity of Fumaria officinalis extract against
some bacteriaand fungal strains.

5. Detection the cytotoxic effect of crude extract Fumaria officinalis on normal
cell (mouse embryo fibroblast) and myloma cell-line.

6. Allergy assay on laboratory animals.
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| iterature Review

2.1 History of M edicinal Plants

Herbal medicine is among the oldest of medical napies. The oldest
evidence of herbalism appears to date back 60.8&yAs recounted by Griggs,
a Neanderthal grave in Iraq contains the pollensafen plants including,
Althea, Ephedra species. These herbs, together with two of fiveeioplants in
the grave, have tremendous medical significant evemodern-day herbalism
Marsdenret al., (1998).

Of these seven species are still used for medicindozens of different
ways by the local people, for example, the muaiags root of the marsh
mallow from Althea genus yield a soothing and healing remedy fotamti
throats and disordered intestinal tracts; the ddark-blue flowered grape
hyacinth ofMuscari genus is valued as a diuretic; and the slitpitedra used
for asthma and cardiac stimulant a usage confirmednodern science when
nerve-stimulated ephedrine was extracted from hhtoisect al., (1981)

From history we have known that the people in thset pvrote excellent
work for melioration of human suffering due to agints. Medicinal plant in Iraq
can be traced back to the Sumerian period (3000-ET.) and then to the
Babylonian. The plants that were used for the ofidiseases were not utilized
at that time as were drug as used today but weyé as magic medicine from
the people of civilization Hobhouseal., (1981)

The Arab Muslims have a great interest in mediciplaints throughout
beginning the use of seeds and fruits of plants dsig likeAtropa belladonna
(Al-Rawi and Chakravatgt al., 1964).
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2.2 History of the Family Fumariaceae and the Genus

Fumaria

Fumariodeae was considered as subfamily of the pavaveraceadyfa
order Rhoeadales, until 1956 when it was reporged aeparated family of the
same order and therefore the name was changé&dinaria ceae, it is also
called the fumitory family.

Fumaria cea include number of ornamentals horticultural intargl some
plant of medical values which were highly esteerngdsreek and Romans, on
account of their diuretic and alterative properties

Formerly Jones in 1908 held it to be derived frone tGreek name
fumitory, Also according to Lindley and Moore (1870); they explained that the
juice of plant brought tears to the eyes in suclayathat the site became
dimmed as that caused by smoke hence it is usexy/fomnfections.

Fumaria nomenclatural according to Gilbert Carter in 1%4iltimately
derived from Medieval Latin “fumur terrae” which ares smoke of earth,
(Investigation of the alkaloids éfumaria wildly grown in Iraq).

Wren 1965 reported th&umaria officinalis some times also called earth
smoke and this name probably came from the appearahthe foliage on a
dewy morning or possibly its smoky odor, It is m@&ting to note that medicinal
use ofFumaria reported in other country is the same as thatdonrrag.

Fumaria is described as diuretic, hepatic, obstructionawsn, aperients
and expellant of the hormones, it is also constller® laxative, in dyspepsia,
depending upon turbidity of the intestine, the seatk used in India by the
mandus as a remedy for pain (Investigation of thal@ds of Fumaria wildly

grown in Iraq).
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2.3 Botanical Distribution

Fumaria ceae, as family, is composed of 17 genera and aboutsp@gies
chiefly distributed in the temperate and subtentgenm@gions of northern
hemisphere (Meikie, 1977umaria species are chiefly found in Europe, and
Mediterranean region, extending to Mongolia andth&est India, very few
are found in eastern Asia. Elsewhere, it is foumdhe Atlantic islands and
mountains of tropical Africa, it occurs as weeddsamle these areas. In Iraq
Fumaria family (Fumaria ceae) is represented by three genera namely:
Fumaria , Corydalis and Hypecoum. The first one Includesuah herb and so
as the third, while the second include perennidabHeumaria is mostly found
in the middle and northern part of the country anthe North West sector of
the desert part.

It is found in: Sinjar, Maryaqub, Amadia, Agra, Alabrit, Shaglawa,
Mosul, Baghdad, Jadrya, Rustamia, Zafarania, Baby Amara, and
Basra.

Fumaria as a genera include about sixty species, 14 ah tfeund in
Turkey, 8 are found in Iran, 9 in Cypres, 33 in&pe, 10 of them are found in
Britain (Tutin, 1964).

In Iraq six species are found namely:

Fumria cilicica, Fumaria bracteasa, Fumaria vaillantii, Fumaria

parviflora, Fumaria asepala, and Fumaria officinalis.

2.4 Botanical Description

Fumariaceae plant is annual or perennial herbs with brittems and
colorless watery juice, erect, diffuse, scramblimgometimes scandent. Leaves
alternate, rarely apposite, commonly bi-ortri- @tsect or compoundly ternate.

Flower is racemes or spikes. Sepals 2, caducenaty @bsent. petals 4, in
two dissimilar pairs, one or both of the outer pasaccate or spurred at the

base, the two inner narrower and frequently epicathherent. The genus

5
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Fumaria is glabrous, alternate leaves, the plant frequediithgbing by means of
prehensile cirrhoses petioles.

The flower is pink or white, the upper petal al@peirred at the base, in the
leaf opposed bracteates racemes, upper and lovas peith a low, gibbous
median keel, the laterals fused at the tip with riidribs developed into two
bundles, ovules solitary, one on each placentaFfug is an indehiscent nutlet,
often rogues when dry. The medicinal parts of Fuelaria officinalis are the
dried herb and the aerial part of the fresh flowkmt (Investigation of the

alkaloids ofFumaria wildly grown in Iraq).

2.5 Pharmacological Activitiesof Fumaria

Literature survey revealed thaFumaria plants have different
pharmacological activities.

Some reported thadoquinolin alkaloids weracreasing the arterial
pressure, the amplitude of cardiac contraction, thedrequency of respiration
in anesthetized cat. (Sarker, 1948) reported thag@wnarine; inhibit oxidative
decarboxylation of pyruvic acid by inactivationhihition of sulfhdryl groups of
enzyme.

It is also incorporated into expectorant mixtumdis(ry and Papeu, 1972)
reported that subcutaneous administration of semguinolin alkaloid produced
convulsions and a decrease in the spinal cord labetine content.

Experimental work by (Rynier, 1977) found tiaimaria extract increase
the volume of bile secretion when administeredachilodenally to anesthetized
rats with hypocholeresis. (Rynier, 1977) also ftbuihat Fumaria extract
showed both antispasmodic and spasmolytic activity.

Gorbunovet al., (1980) reported thdumaria officinalis alkaloid showed
cardiovascular activity, by decreasing or preventimyocardial ischemia caused

by occlusion of the coronary artery.
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2.6 Alkaloids of Fumaria

Most of the papaveraceae alkaloids in the gdfursaria are include the

following groups of alkaloid (Novak and Reinige884).

*Isoquinolines *Benzylisoquinolines
*Protoberberines *Tetrahydroprotoberberines
*Phthaliisoquinolines *Secophthalideisoquinolines
*Benzophenathiridines *Spirobenzylisoquinolines
*Protopines * Morphinadienones

2.7 Isoquinolin Alkaloid

Alkaloids that possess an isoquinoline skeleton amgong the most
common of all alkaloidsFumaria genus of these are derived from a 3,4-
dihydroxytyramine (dopamine) precursor that undesga Schiffbase addition
with aldehydes of different origin. At least 4000ngpounds of this structural
type are known.

The simplest type of isoquinoline alkaloids is lwhsen carbonyl
compounds such as glyoxylic acid, pyruvic acid, andaldehyde derived from
leucine. The second major structural type, benaglsnoline alkaloids and
tetrahydrobenzylisoquinoline alkaloids are based 3H#4-dihydroxytyramine
(dopamine) precursor and an aldehyde derived froymosine, 4-
hydroxyphenylacetaldehyde. A third group, includieigetine and a series of
structurally related alkaloids, involves the sanmaing precursor condensing
with secologanin, an iridoid monoterpene. Isoqummlalkaloids are mostly

found in the Cactaceae, but in some other famihsswell. About 130

7
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isoquinoline alkaloids are known. They are derivdtbm a 3,4-

dihydroxytyramine (dopamine) precursor and havesaquinoline skeleton.The
skeleton is based on a 3,4-dihydroxytyramine (dapem precursor and
carbonyl compounds such as glyoxylic acid, pyruaad, and an aldehyde

derived from leucine (Internet).

2.8 Previous Phytochemical Studies

Although many literatures have been published aBoutaria, Platonova
et al., (1956) and Hakinet al., (1961) reported the isolation of fumaramine,
coptisine and sanguinarine frofumaria micrantha which later on was
designated as synonym feumaria .

Smolenskiet al., (1972) mentioned thafFumaria officinalis as a plant
containing alkaloids in his screening article ofml containing alkaloids.
Popovaet al., (1983) reported the isolation of alkaloid fromstispecies namely

isoquinolin alkaloid, new alkaloid nameda@fficinalis.

2.9 Herbal Medicine

Records from ancient Egypt, Assyria, China anddratiow that the use of
plants for medicinal purposes extends back toesdrlrecorded history, Indeed,
their use is probably a natural progression fromdrstinctiveness for fumaria
of animals to utilize such plants and constituteg@gnition of the complete
spectrum of consumable plants, commencing withetltbat are poorly dietary;
passing through those foods known to be necessatyeflth (fresh vegetables,
carrots, fruit, which are now known to provide edid vitamins); on to
products consumed in reasonable quantity as footknmwn to have medicinal
effects (e.g. figs, prunes, mucilage’s acting asl haxatives).

Finally the recognition of purely medicinal plansgme apparently quite ‘safe’

and others more potent (e.g. containing cardioraalycosides), which can be
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consumed only in small quantities but which at sdobage are suitable for the

treatment of certain diseases.

2.10 Functions of Alkaloid in Plants

The characteristic nature of alkaloids have andr tbifen very marked
pharmacological effects when administered to arsmalturally led scientists to
speculate on their biological role in the plantsvimch they occurred .In spite of
many suggestions over the years , however , ttilevincing evidence for their
function has been forthcoming .The following poiate noteworthy:

* Being of such diverse nature, alkaloids as a groould not be expected to
have a common role (if any) in the plant, excepssday in situations
requiring a nonspecific basic compound.

* Alkaloids often occur in plants in associationthvicharacteristic acids- for
example, the tropane alkaloids of tBaelanaceae and Erythroxylaceae are
esters, In some cases the alkaloids could providerea means of storing or
transporting in soluble form the particular acids.

* As the majority of alkaloids are biosynthesizeflom readily available units
by a series of ubiquitous reactions, their presémd¢ke plant may be purely
chance, depending on the enzymes present and dilakahty of precursors.
Being apparently harmless to the plant, they are atininated through
necessity by natural selection.

* By the use of grafts, plants which normally acclate alkaloids in the aerial
parts (e.g.Nicotine, Datura) are produced free of alkaloids. The lack of
alkaloid in the scion appears in no way to imp#&sr development, which
suggests the non — essential nature of the alkaloid

* Plants which do not normally contain alkaloidspapr usually to suffer no
adverse reaction when administered alkaloids (enlods is an exception).

Some ‘foreign’ alkaloids may be metabolized.



Literature RCViCW ........................................................ Chapter TWO

* Current research constantly demonstrates not tihrdge alkaloids participate
in plant metabolism over the long term, but alsat tdaily variation in
alkaloid content (qualitative and quantitative) iery common in some
species. This implies that even if the presencallaloids is not vital to the
plant, they do participate in metabolic sequenoeksaae not solely the waste,

end products of metabolism (Larson and Marly, 1984)

2.11 Allergy

Allergy is an abnormal immune reaction of the badyallergens such as
pollen, dust, certain foods, drugs, animal fur,naali pets, animal excretions,
feathers, microorganisms, cosmetics, textiles, dye®ke, chemical pollutants
and insect stings. Certain conditions such as dwdi, or light may also cause
allergic symptoms in some susceptible people. Salleegens are just specific
to some individuals but not to others. Allergensynact via inhalation,
ingestion, injection or by contact with the skirhelresulting allergy may cause
the victim to have a medical problem such as hagrfd€allergic rhinitis), or
atopic dermatitis (eczema), or allergic asthmahvaymptoms ranging from
sneezing, rhinorrhea, nasal itch, obstruction tsahair-flow, loss of sense of
smell, watery and itching eyes as in allergic tisniand skin itching, skin
redness and skin lesion as in atopic dermatitiergic patients suffer not only
irritating symptoms but also an impairment of thialgy of life. In 1989 allergy
diseases affected 10% of the world's populationr¢®le and Gehal989).
Today, allergy is even more common. It is now thesmwide spread
immunological disorder in humans, and the mostvgdent and rapidly
increasing chronic health problem, particularlytive industrialized countries
where allergy affects one in four individuals. fhertmore allergy also causes a
socioeconomic problem resulting in huge econommsds. In the U.S. an
estimated 20% or more of its population is alletgicomething (Lichtenstein,
1993), In Central Europe, pollinosis alone affebispercent of its population

10
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(Puls and Bock, 1993The incidence of allergic asthma in the U.S. 1og&0%
between 1979 and 1989 (Bousquet, 1994), In the dISAe it costs billions of
dollars per year (HayGlass, 1995). Allergic rhmiélone affects 10-15% of the
US population (Broide, 1995).

2.12 The Treatment of Allergy

The treatment of allergic diseases has benefitedn fithe gradual
understanding of allergy mechanisms. Allergic reacis due to a change in the
immunoreactivity of an individual. From current kmedge, its mechanism
(Kay and Lichtenstein, 1993), when the antigenrésented to T-helper cells, B-
lymphocytes will overproduce allergen-specific lghtibodies. In the case of
antigen contact, IgE bound to mast cells leads #&stntell activation and
degranulation. As a result, mast cells release rateloamounts of mediators
such as histamine, PAF (platelet-activating factot@ukotrienes and
prostaglandin D. These mediators will dilate bloadssels, increase
permeability of small blood vessels, stimulate eesndings, stimulate secretion
of mucus in airways, or constrict bronchial airwag® as to induce local
inflammation and cause various immediate symptonthimnic symptoms.

Immunotherapy is a specific form of controlled ajlen admission that
changes immunoactivity into allergen tolerancénds been used for more than
80 years but still represents a controversial tneat of allergic diseases
(Mailing, 1994). It is appreciated that the effigaaf allergen immunotherapy is
currently very low. Severe symptomatic reactiongas@nally may occur,
especially in asthmatic patients. In certain caeat(UK and the Scandinavian
countries) the use of immunotherapy has been greattailed due to adverse
reactions (International Rhinitis Management Working Group, 1994b;

HayGlass, 1995).

11
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2.13 Traditional Chinese Medicine (TCM)

With thousands of years of experience in treatirgeabes with natural
materials, TCM still plays an important role in thealth-care system of modern
China and is officially recognized not only in Cajrbut also in Japan and in
some other eastern and south-eastern Asian caanwiéch have the same
cultural tradition (Zhu and Woerdenbag, 1995). Redbpeir still prefer to use
traditional herbs for the treatment of allergy. féheare several TCM
prescriptions effective for allergic symptoms (Ch&896). Some of them are,
the Minor-Bupleurum-Combination withPinellia magnolia Combination
(Saibokuto), consisting often herbs including Pednd the Ephedra-Magnolia-
Combination containindgperilla, have been traditionally used for the treatment
of bronchial asthma. Studies showed that Saibolartd, Minor-Blue-Dragon-
Combination.

(Syoseiryuto) clinically exhibit inhibitory effectsn type | allergic reaction
(Umesato, 1984) and Saibokuto was found to inlmisitamine release and mast
cell degranulation (Toda, 1988). Furthermore, thexe been increasing interest
in western countries for TCM. British scientisthi@wed impressive results with
a TCM prescription (Zemaphyte) containing 10 Chinberbs for the treatment
of severe atopic asthma (Sheehan, 1992; Coope4, Biteehan and Atherton,
1994; Latchman 1995). In recent years, many rekeeschave been interested
in elucidating the function of TCM as biologicabpwnse modifiers or immune
regulators. It has also been confirmed that sonmnoan vegetables or herbs
contain nonnutritive components that may providetgmtion against chronic
diseases including allergy and even some formsaoter (Haranaka, 1985;
Chen, 1989; Kawakita, 1990; Yamazak992).

12
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2.14 The Effect of Some Herbs on Pathogenic Bacteria

Herbal drugs such as the leaves of tea plant digpbave also been used
as food for a long time. The biological (antimiciap activities of these
materials are usually not as those antibiotics. &l@w, when the active
components are accumulated, significant effectééoliving organism can be
produced, even though activity is relatively weBRcteriostatic compounds in
the plants may also be useful for the developméfad additives to preserve
the food for a longer time without harmful sideeetfs (Terauchet al., 1997).

2.14.1 Staphylococcus aureus

Saphylococcus aureus is a major pathogen for humans. Almost every
person will have some types 8f aureus infection during poisoning or minor
skin infections to sever life-threatening infecsor&aphylococcus aureus
infection can also result from direct contaminataomd a wound like the post
operative Staphylococcal wound infection or infeati following trauma
(chronic osteomylitis subsequent to an open fra¢toneningitis following skull
fracture) (Baily and Scott, 1974). The naturatdng of Slaphylococcus aureus
can be summarized as follows: many ceonates and ahiklren and adults
become intermediately colonized Byaureus, harboring the organism either in
their nasopharynx, or in their vagina and exceptlignn the rectum or perinea
area. From these siteS, aureus can contaminate any site on skin or mucous
membrane, or other subjects by interpersonal teartsf air or direct contact
(Lecture and Macfadden, 1999).

2.14.2 Pseudomonas aeruginosa

Pseudomonas aeruginosa are Gram negative rods and has assumed an
important role as a causative organism especialhospital-acquired infections
and an increasingly frequent cause of death duweliacterial species. Alde.

aeruginosa plays a role in the urinary tract infections andnsburns and

13
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similarly patient with lowered resistance and cdlald In addition the wide
spread use of antibiotic in hospitals leads to rasreiase in the incidence of
resistance strain ¢fseudomonas aeruginosa (Ronald, 1995).

Further morePseudomonas aeruginosa play an important role in spoilage
of food, dairy products, meat, poultry and eggs,tlsat it causes different

intestinal infection.

2.14.3 Escherichia coli

Escherichia coli is a Gram-negative bacterium, rods related to
Enterobacteriaceae famill. coli is a member of the normal intestinal flora and
also found as normal flora in the upper respiratangl genital tracts. The
pathogenesis d. coli includes:-

* Urinary Tract Infection

* E. coli associated Diarrhea Disease

* Sepsis When normal host defenses are inadequatesoli may reach the
blood stream and causes sepsis.

* Newborns may by highly susceptibleEocoli sepsis (Jawetz, 1998).

2.15 The Effect of Some Herbs on Pathogenic Fungi

During the past five decades, there has been disagrt increase in studies
concerning fungal infections in both human and loaeimals. Historically, a
dermatophytelrichophyton schoenleinii was the first microorganism that was
proved to cause an infectious disease of humankodgh fungal infections of
the skin were (and still are) regarded as the nooshmon and relatively
beginning of disease, their profile has taken a aed direct aspect reflected in
new pathological condition (Jolahal., 1996).

Fungi cause direct harm to man and animal by medn®xins or by
inducing allergic reaction, or by progressive myso#&bout one —fifth of the

world population suffers from mycosis. In man miogections involve the skin,
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hair and nail (superficial mycosis). These mycatiection are unpleasant and
be difficult to cure, but will not normally be leth Infections inside the body
(deep-seated mycosis) are much more dangerous.rii&igypecome generalized
and fatal unless treated. The agents of most Sajérmycosis are a group
known as dermatophytes, belonging to the genera rosporium,
Epidermatophyton and trichophyton. The various @dgophytes usually cause
virtually identical lesions of the infections invatg the same part of the body
(McFadderet al., 1999). Dermatophytosis refers to infections of skim, nails,
or hairs that are caused by fungi classified aatdphyts.

Normally, it is not considered that dermataphyungi can cause systemic
disease, in fact with only one miner exception,-nbthese fungi can grow at
37°C. the dermatophytic fungi includes numerous spe@é fungi, which
consist of three major genera. These organismsr eeaud wide mainly in the

soil and on certain animals.

2.15.1 Trichophyton rubrum

Trichophyton rubrum is a cosmopolitan, anthropophilic species. It has
recently become the most frequent etiologic agehthoman ringworm
especially tinea cruris through out the woFdi.chophyton rubmrum is reported
to cause tinea pedis in children as young as aggéars; it does not invade the
nail plate.

Trichophyton rubmrum is chronic and some individuals become lifetime
carriers once infected by this fungus, (Joh896) It may also cause tinea
corporis. Skin lesions caused byichophyton rubmrum have red margin; the
central portion may appear to be relatively cleddthough scaling may be
apparent. Once rare occasion, this organism magectnea capotis. Infected
hair does not fluoresce and hair invasion is emdotiBecause culture of

Trichophyton rubmrum is quite variable, identification can be frustnati
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However most mycologists believe that identificatice important because
rigorous and extensive therapy is often required.

The other form offrichophyton rubmrum is called the granular form, this
white colony is very flat, lacks, aerial hyphae dmas pronounced granular
appearance; undersurface of the colonie$radhophyton rubmrum are usually
red. Sometimes this red color is very bright, bit¢m it has such a deep shade
that it appears to have brown mixed with it (Bulm&®79). Trichophyton
rubmrum is the most common isolate from all regions of tiwely except the

scalp.

2.15.2 Trichophyton mentagrophytes

This fungus is a worldwide cause of athletimot. It also can cause tinea
capitis, tinea barbae and tinea cruris. In manyamse these infections are
sporadic. According to many authorities infectionsy Trichophyton
metagrophytes are not difficult to cure. There are several ddfg variants of
this organism; some are anthropophilic, while athare zoophilic. If hair is
infected, the infection is endothrix (Bulmer, 197®)ichophyton metagrophytes
Is cosmopolitan species and is the most commoolatsd dermatophyte from
man and animal. Typical colonies Bfichophyton mentagrophytes are flat with
a cream to buff or tan, powdery surfadeichophyton mentagrophytes tend to
produce deeply pigmented colonies (Kwon Chung aednBtt, 1992). It has
several different colonial forms. One major fornté&led"downy" because the
culture is white. Very fluffy and grossly has dowappearance. Usually this
form is anthropophilic. The other major form dffrichophyton metagrophytesis
"granulal; usually this colonial type is zoophilic in origand when it infected
man, may induce considerable inflammation (Bulri®i9). The several side of
the colony is rose brown, occasionally orange tepded in color (Bailey and

Scott, 1974) Trichophyton mentagrophytes is most commonly isolated in
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clinical laboratories and it produces a positivease reaction within two or
three days (Konemasat al., 1978).

2.15.3 Trichophyton tonsurance

This organism is anthropophilic and is worldwidkhaugh major endemic
areas are North and Central America, Northern Egjr@outheast Asia and
many of South Pacific Islands.

The organisms cause endothrix hair infections imckvithe inside of the
entire shaft seems to be filled with spores. Thpe tgf hair infection causes the
hair to burst open or to grow in a coil in the &tra corneum. These coils of hair
are grossly visible and are referred to"bksck dot" tinea pedisIrichophyton
tonsurance may cause tinea corporis, tinea pedis and occabion
onychomycosis.

Some people refer to this organism as the eticddgagent of adult
ringworm of the scalp; this disease is consideodokt contagious. Infected hairs
do not fluoresce. Colonies dirichophyton tonsurance look powdery and are
cream yellow to reddish brown color. The undersifithe colonies is a rich red
to brown color. Colonies often have suede appeararec, short, aerial hyphae
with many wrinkles and folds. The identification ®fichophyton tonsurance
can be improved by using a seriesTofichophyton agars, Skin and nail lesion
caused byfrichophyton tonsurance are indistinguishable from other ringworms
(Kwon- Chung andt al., 1992).

2.16 Cytotoxicly

Several experiments carried out for the sole thpgae of determining the
potential cytotoxiciy of compounds under studyheitbecause they are being
used as pharmaceutical or cosmetic and must benshow toxic, or because
they are designed as anticancer agents, when Qigdigtonay be critical to their

action.
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Cytotoxiciy is a complex eventn vivo, where its expression may be
manifest in a wide spectrum of effects, from simpéd death as in the toxic
effects of anticancer drugs on both cells of turmed normal cell of the bone
marrow, skin, or gut, to complex metabolic abeordi such as neuro — or
nephrotoxicity, where no cell death my occur, oigction change. Definition
of cytotoxicity will tend to very depending on tinature of the study, whether
cell are killed or simply have their metabolismea#id. While anticancer agent
may be required to kill cells (through it need naoe proof of the absence of
toxicity of another pharmaceutical may require msubtle analysis of minor
metabolic change or an alternation in cell — agialing such as might give rise
to an inflammatory or allergic response (lan Frestahal., 1994).

It is important that any measurement can be inééegdrin terms of then
vivo response, or at least with the understanding ¢hestr differences exist
betweenin vitro andin vivo measurements. Measurements of toxiamyitro
are a purely cellular event as presently carrigd lbwvould be very difficult to
re-create the complex pharmacokinetics of drug supy for examplen vitro,
and there will usually be significant difference @nug exposure time and
concentration, rate of change of concentrationabwism, tissue penetration,
clearance, and excretion. Although it may be pdssio stimulate these
parameters, e.g., using multicultural tumor splisrdor drug penetration, most
studies concentrated on a direct cellular response.

Many nontoxic substances become toxic after meishdby the liver; in
addition, many substances that are taxicvitro may be detoxified by liver
enzymes. For testinign vitro to be accept as an alternative to animal testing,
must be demonstrated that potential toxic reachciiés in vitro this may
require additional processing by purified liver negomal enzyme preparations
or co-culture with activated hepatocytes (lan Fnestet al., 1994).

The nature of the response must also be cawesidearefully. A toxic

response must also consider carefully. A toxic eespin vitro may be
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measured by changes in cell survival or metabohghile the major problemm
vivo may be a tissue response, an inflammatory reaotidibrosis. Foinn vitro
testing to be more effective, constriction of madef these responses will to be
required, perhaps utilizing cultures reassemblechfseveral different cell types
and maintained in the appropriate hormonal milieu.

It should not be assumed that complex tissue ard systemic reactions
cannot be simulatesh vitro. Assays for the inflammatory response, teratogenic
disorders, or neurological dysfunctions may beibdasn vitro, given a proper
understanding of cell- cell interaction and thesiptay of endocrine hormones
with local paracrine and autocrine factors. Noro@l are specialized, they have
a specific form and function that suit them to tée they play in the body.
Normal cell are growing under controlled mechanisanmtact inhibition, one
organized layer, and differentiated cells (Comd®£80). For example, mouse
embryo fibroblast cell line and chick embryo ceikel. Normal cell line can enter
the cell cycle for about 50 times, and then they dihile cancer cell can enter
the cycle repeatedly. In the body, a cancer ceitlds to form an abnormal mass
of cell called a (tumor), which invaded and dessragighboring tissue (Silivia,
1998).
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3.1 Equipment and Apparatus

The following equipments and apparatus were usedigihout the study:

Materials and Methocls

No. Equipment Company (Origin)
1 Autoclave Gallenkamp
2 Balance Mettler (Switzerland)
3 Centrifuge M. SE (U.K.)
4 Distillator Kenet (England)
5 ELISA (icrowell Syster)
6 Incubator Gallenkamp
7 Milipore filter Millipore corp (U.S.A))
8 Oven Gallenkamp
9 pH meter Metter-Toledo (U.K.)
10 Reflex Locally Made
11 Rotary Evaporator Buchi (Switzerland)
12 Water Bath Gallenkamp
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3.2 Chemicals

The following chemicals were used throughout tliel\st

No. Name Company (Origin)
1 Ammonia BDH (England)
2 Chloroform BDH
3 Diethyl Ether BDH
4 Ethanol BDH
5 Ethyl Acetate BDH
6 H.SO, BDH
7 HCI BDH
8 Hexane BDH
9 Kl BDH
10 Mercuric chloride BDH
11 Methanol BDH
12 MgCl, BDH
13 Petroleum ether BDH

14 petroleum ether BDH

15 Potassium iodide BDH

3.3 Plant Collection and Preparation

Fumaria officinalis plant was collected by cutting it from its roaprh the
west region of Iraq, and then identified by thegiraational herbarium
(Baghdad Abu-Graib).
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After cleaning the plant it was left in a dark v&ted place for drying, the
dried plant cutted into small pieces for grindiograke it in powdery form, and

then kept until used.

3.4 Plants Extract
3.4.1 Water Extract

Plant powdered material macerated with distilledtewain a ratio of
(1:7g/ml) (50 g of the powdered plant mixed witfD3%l. of sterilized distilled
water). During extraction the mixture was shackedtiouously in a shaker
incubator for 57 hours at room temperature; the suspension was filtered
through a filter of fine gauze to get rid of thege particles then filtered through
a filter paper (Whatman No.1) the filtrate was camtcated using vacuum rotary

evaporator at 4C.

3.4.2Ethanolic Extract

Fifty grams ofFumaria officinalis plant powder was extracted with 500 ml
of 70% ethanol under continuous stirring for fewatsoat room temperature, the
suspension was filtered using vacuum rotary evaporat 40C. pH was
adjusted to 3 and then chloroform was added (3slinthe upper layer was
discarded and the lower layer was collected (Figgw® (Montanariet al.,
1998).
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Plant

l

Ethanol (70%) 304+—— Refluxed
AC for 1 hr.
Itery

Ethanol3®G————Evaporate

HCI

|

pH 3
|@toform

v

Separtiry funnel
Upper Layer

Discarded v

Lower éxycollected

Figure (3-1) Ethanolic extraction ofFumaria officinalis plant (Montanri,
1998)

23



Chaptchhrcc ............................................... Matcrials ancl MCH’IOC‘S

3.5 Preparation of Reagent and Solution

The following reagents are used for detection ofivaccompound
(alkaloid) in the plant extract:-
3.5.1 Mayer's Reagent
Solution A: 385g of mercuric chloride was dissolved in 600 ahldistilled

water.

Solution B: 5g of potassium iodide was dissolved in 10mlisfilied water.

A and B solution were mixed, the volume was conmgueto 100 ml by
adding distilled water (Smolenskdt al., 1972). This reagent is used for

detecting of alkaloid.

3.6 Detection of Some Active Compounds
Different chemical reagents and solutions whichemgsed for detection of

active compounds found Fumaria officinalis, and as follows

3.6.1 Detection of Alkaloids

Fifty milliliter of aqueous extract of plant wasileal with 4% (vol/vol) of
HCI, then 0.5 ml from aqueous extract of the plaas taken and put in watch
glass with Mayer’s reagent, the appearance of wirgeipitate is an indication

for the presence of alkaloid, Hussein, (1981).

3.6.2 Detection of Glycosides
Two equal parts of Fehling reagent (Biotechnologgséarch Center / Al-
Nahrain University) and plant extraction were mixedooiling water bath for

10 minutes; the appearance of red color is an evidence for the presence of

glycosides (Shihata, 1951).
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3.6.3 Detection of Flavonids

Ethanolic extract of the plant were partitionedhmgetroleum ether, the
aqueous layer was mixed with ammonia solution, twedappearance of dark

color is an evidence for the presence of flavoriblidrborne, 1974).

3.6.4 Detection of Resins
Ten ml of acidify distilled water with 4ml hydroldic acid added to the

plants extract, detection of positive test is bpegrance of turbidity Shihata,
(1951).

3.7 The Microorganisms Used for Antimicrobial Activity

No. Microorganisms Origin
1 Staphylococcus aureus
2 Pseudomonas aeruginosa
— : Biotechnology Department /
3 Escherichia coli _
College of Science /
4 Trichophyton rubrum o
AL-Nahrain University
S Trichophyton tonsurns
6 Trichophyton mentagrophytes.
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3.8 Preparation of Culture Media
3.8.1 Sterilization Methods (Cappuecino and Shemai987)

*Culture media were sterilized by autoclaving at°f2hnd 15 Ib/in2 for 15
min.

*Glassware were sterilized in oven at 180-200 C2ftwours.

3.8.2 Preparation of Culture Media
The following culture media were used routinelyur study:
*Nutrient agar: Bacteria were cultured on nutrient agar preparedraing to

(Tilton et al., 1992) using 8g Nutrient broth 2g agar dissolved
in distilled water and completed to 100 ml by D.W.

*Modified Sabouraud Dextrose Agat Fungi were cultured on modified

sabouraud dextrose agar according to Finegodtl, 1982, by

the following ingredients:

Peptose 10g Glucose 20g
Agar 20g Cycloheximide 5009
Cephalexin 5009 D.W. 1L

Then it was sterilized by autoclaving

3.8.3 Ethanolic Extract for Antibacterial Detection

One ml of chloroform was added to the ethanolicrastt (which is
insoluble in water), then 2 g of solution were diged in 20 ml sterile distilled
water, from this different concentrations was preda(250 Ppm, 500 Ppm,
750Ppm), according to equatien

X * 1000
Ppm =
Media size
X=the amount of plant extract were used
Nutrient agar media were prepared for control glafehe medium was

mixed well, poured in Petri-dishes and left to lodidsfied. 100ul overnight
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culture was spotted on the agar medium and lefhowit separation. The
inoculated plates were placed at room temperatore3® minutes to allow
absorption of excess moisture. The plates werebatedl for 24 hours at 37°C
(NCClLs, 1993).

3.8.4 Ethanolic Extract for Antifungal Detection

To ethanolic extract were used 6 g of plant extwaate dissolved in 60 ml
sterile D.W., were as plant dissolved in 1 ml ofocbform concentration were
prepared started with (5, 10, 20, 25 and 30 mgasithe following equation:

C\Vi=GV,

Plant extract was added to modified Sabouraud dextagar containing
cephalaxin and cycloheximide at ratio 1.5:1.5 (al, all petridishes were
inoculated with fungal spore and incubated at 3f@1C7-14 days (Al-Samaraei
etal., 2001).

The diameter of fungal colonies was determinedraffe period of
incubation, and then the inhibition percent wascuaked according the

following equation:

Inhibition averagef colony- Averageof colonydiameter
diameterin treatedplate in controlplate
Averageof colonydiametelin controlplate

Percent x100
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3.9 Management of Laboratory Animal

Healthy mature albino mice 8-12 week old and 253850f weight were
obtained from the animal house of biotechnologgaesh center / AL-Nahrain
University. They were kept in an air conditionedmo (22-24°C) with an
automatically controlled photoperiod of 13 hrs mnaal cage of opaque plastic
measuring (29x15x12) cm. Five mice were kept inheeage, containing
wooden shave. Tap water and diet were freely availfor the animals. The
mice were kept two week for adaptation. During fhesiod, abnormal and sick
mice were excluded from the experiments. The cagese cleaned and
sterilized with 70% ethanol every one week regularl

Twenty male mice were used in this study, these=rare divided into four

groups (A, B, C and D), consisting of five micesiach cage.

3.101n Vivo Treatment

In this experiment four (five in each cage) micaavased per each of the
following treatment:-
1-Goup A (Ethanolic extract treated).
2-Group B (Cortisone treated).
3-Group C (Ethanolic and cortisone treated).

4-Group D (Untreated as control).

3.10.1 Ethanolic Extract Treatment

The ethanolic extract was suspended in ethembldistributed in three test
tubes, each one contains 1 ml of extract with obfie concentrations as the

following :-
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*1mg / kg / body: - 1 ml of extract + 1 ml of etia.

*3 mg / kg / body: - 1ml of extract + 2 ml of etia.

*5 mg / kg / body: - 1ml of extract only.

All these different doses were given as 0.1 ml (B6)l) for each mouse orally.

3.10.2 Cortisone Treatment

A quantity of 0.1 ml of cortisone was given to goowf mice in
concentration of (80ug/ml) daily for two weeks eafthe end of this period; the
serum is collected by taking the blood by heartghurre.

3.10.3 Ethanol and Cortisone Treatment

As mentioned and explained in section (3.10.1)ethanolic extract treated
mice (3 group plus 1 control) for two weeks ,thensamice were treated with
cortisone in 0.1 ml with concentration of (80ug/fd) each group for also two

weeks, after this treatment, the serum was collefcten heart.

3.10.4 Control Group
In this group, the mice left without anyam@ent (control) and by the same

way the blood sample are withdrawn by heart puectur

3.11 Enzymatic Assay
3.11.1 GPT and GOT Tests

According to Reitman and Frankel (1957), blood webBected from the
mice by heart puncture .The serum was separatexityifuging at 5000 rpm
for 10 min. then, the serum was taken and treatddllaws:

Two test tubes were used for each sample, theng contained the blank
reagent and " one contains the sample. These samples weredrasati the

following:-
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GPT GOT

Reagent 1 1 ml _
Reagent 2 — 1 ml

Incubate for 5 min at 3T.

Serum 0.2 ml 0.2 ml

Mix and incubate at — —
37°C 1 hour 30 min.

Reagent 3 1 mi 1 mi

Mix. Let stand for

20min at room temp

NaOH (0.4 N) 10 ml 10 ml

Mixed wait 5 min. measure under condition identitalthose used for the

standard curve (Appendix 1).

Wavelength: 505 nm

Activities of these two enzymes in the serum weséimated from the

activity table attached with kit of each enzyme.
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3.11.2 ALP Test

Sample used in this test was the same of serumlsampd for GPT&
GOT tests. To estimate the activity of the ALP eneg, procedure of Kind and
King (1945) was used: four test tubes for each $ampre prepared, the' bne
contain the sample, thé“ds the blank sample, thé?Zontained the standard

sample and the'is the blank reagent, as shown below:-

Serum Serum Reagent
Standard
sample bank blank
Reagent 2 ml 2ml 2ml 2ml

Incubate for 5 minutes at 3Z.

Serum S0ul — — —
Reagent 2 — — S0ul —

Incubate for exactly 15 min at 3.

Reagent 3 0.5ml 0.5ml 0.5ml 0.5ml

Mixed well or preferably vortex.

Reagent 4 0.5ml 0.5ml 0.5ml 0.5ml
Serum — S0ul — —
Distilled water — — — S0ul
Mix and let stand for 10 minutes in the dark.
Measure.
Calculation= OD serum sample - OD serum blankxn

OD standard
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3.11.3 Bill Test

Samples used in this test were the same as onésnu&® T and GOT, and
ALP tests. To estimate the activity of the Bill gnes, procedure of Kind and
King, (1945) was used: four test tubes for eachpdamere prepared, the'1
one contains the sample, th& 2 the blank sample, the“3contained the

standard sample and th® i4 the blank reagent, as follows:

Macro -method Micro- method
Blank sample Blank sample
100ul 100ul 40
Bilitrol sample
Iml —
Reagentl
: . — 1ml 1ml
Working solution

Mix. record absorbance after incubation at:

20- 25C 5 min 10 min
37°C 3 min 5 min

Reagent 1: 20 volumes
Reagent 2: 1 volume
Wavelength: 550 nm (Hg 546nm)

(A sample — A blank) sample
Sample concentration = XN
(A samplé-blank) Bilitrol

n: Bilitrol titer.
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3.12 Allergy Test
3.12.1 Animals

Healthy adult male rabbit was obtained from themahi house of
Biotechnology research center / AL-Nahraine Uniigrs

Two male rabbit, weighed 2-3kg was used.

The animal kept in suitable environmental conditioh 20-25°C and

photoperiod of 12 hrs. daily.

3.12.2 Disc Preparation

A sterile filter paper has been cut into discs win2 in diameter and then
socked in a chromate for 24hr., in a concentrafid®5mg in 1 ml of sterile

distilled water, while other are socked in themaria officinalis extract and

other was left as positive and negative control

3.12.3 Animals Treatment

» Both sides of the animal cleaned with sterile testiwater and then shaved
with paste.

» After removal of the hair from both side and cleamath distilled water and
cotton.

* The discs that were prepared from (3.12.2) stee wsed as the following:-

3.12.3.1 With Chromate
The sides were treated with discs socked with catem

3.12.3.2 With Extract
The sides were treated with discs that were treatddFumaria officinalis

extract.

3.12.3.3: Without Treatment (Control)
The sides were left without any treatment as atnegaontrol.
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3.12.3.4: With Ointment

The side is treated with ointment as a positivetrobn

3.13 Cytotoxiciy Preparation

3.13.1 Cytotoxiciy Effect on Mouse Embryos Fibroblat Cells
3.13.1.1Fibroblast Cell Preparation

This procedure was done according to the methocthwhescribed by
Freshney, (1994).

In this experiment a pregnant mouse 11-13 daysusad for preparation
of fibroblast primary. The mouse was killed by ceaV dislocation and swab
the ventral surface liberally with 70 % alcoholdatine Uteri was removed
which were filled with embryos by sterile technigaed placed it in a sterile
Petri dish containing 10-20 ml PBS, wash with PBS @mes to remove the
blood. The intact Uteri was transferred to anotRetri dish, dissected out the
embryos by treating the uterus with sterile forcapsl scissors, the embryos
freed from the membranes and placenta, placed ideeo$ the dish to bleed,
then transferred to another Petri dish, wash 2r@giwith PBS to remove the
blood, chopped finely, placed the pieces in a usalewith 10-20 ml PBS,
allowed the pieces to be settled, removed the sapert fluid, repeated the
washing 2-3 times. transfer the pieces to trypation flask which contain
magnetic bar and 50 ml of trypsin (0.25 % trypsstiy, at about 200 rpm for 15
min at 37°C, allow the pieces to be settle, coldctupernatant centrifuged at
2000 rpm for 10 minutes, resuspend the pellet Otonl tissue culture medium
(RPMI 1640 supplemented with 10 % F.C.S), fregpdin was added to the
pieces and continue to stir and the steps wereategeuntil no further

disaggregating is apparent.
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3.13.1.2 Culture

The cells suspension was collected which were ifegéd and kept in
RPMI with 10 % F. C. S culture the cells on tissuéiure flasks and incubated
at 37°C for 4 days.

3.13.1.3Harvesting

After 4 days of incubation the cells were grew asamolayer. To remove
monolayer detachment, the medium was discardedP&®&Iwas added (5ml /
25 cm) to the side of the flask opposite the cells,dblis were rinsed and PBS
was discarded.

Trypsin versen (3ml / 25cthwas added to the side of the flask opposite
the cells, turned the flask over to cover the mayet completely, left for 15-30
seconds and be sure that the monolayer has nate@teells round up and the
monolayer should slide down the surface, then RRdium was added (0.1 -
0.2 ml / cm) supplemented with 10 % F. C. S dispersed cellgdpeated
pipetting over the surface bearing the monolayerally, the cell suspension
was pipette up and down for a few times and thend#ll suspension was

collected in sterile universals.

3.13.1.4Cytotoxiciy Test

For this test the micro titer plates (96 wells fiattom) were used for plant
extract and positive control ( normal saline) ahdirt replicative lines started
from column 2 to column 12 , 50 ml medium (RPMI @&upplemented with
10 % F.C.S ) was added for negative control lind @s replication 50 pl
medium were added from row 1 to 12 . Fifty miciterl of plant extract was
added to row 1 and 2, and to all its replicativeed, and then from rows 2
double fold dilutions we prepared, the same stepprgpared to make positive
control lines but with the addition of 50 ul froneamtmal saline instead of plant
extract and prepared dilutions by the same wayalkits0 pl from fiberoblast

cells suspension were added to all wells, incubat&¥°C for 4 days.
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3.13.1.5Reading the Result

After 4 days of incubation, 50 ul from neatural stdin was added to each
well and reincubated at 37°C for 2 hours, the stas discarded gently washed
with PBS, then 20 ml from the eluting solution veailed to each well, read by

ELISA reader at OD 492 nm and the results wererdszb

3.13.2 Cytotoxiciy Effect of Extract on S.U.99 Plamsacytoma Cell
Line

Plasmacytoma cell line S.U.99 used in this studg wapplied by Al-
Nahrain University, Department of Biotechnologyisitumor cell was induced,
cultured and characterized in Al-Nahrain Universitpepartment of
Biotechnology, this procedure was done accordingtht® method which
described by Naradra and Henry, (2001) with somdifieations.

The S.U.99 cells attached to the flask surface wemoved by gently
pipeting with sterile technique, then 12 um (1mg/méas added from human
halotransferrin and incubated at 37°C for 2 hrseAincubation the S.U.99
cells were cultured with extract as in the fibrablaells procedure which
described earlier. The positive control was donecbljyuring the S.U.99 cells
with halotransferrin and normal saline while thegaieve control was done by

culturing the S.U.99 cells with halotransferrinynl
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Results and Discussion

4.1 Plant Extracts
4.1.1 Aqueous Extract

Fifty grams ofFumaria officinalis plant powder was used for preparation of
this extract; the weight of the residue resultadradvaporation of distilled water

was 10g, this extract appeared brown in color.

4.1.2 Ethanolic Extract

Fifty grams ofFumaria officinalis plant powder was used for preparation of
this extract; the pH value of the ethanolic extraels 6.7. The weight of the
residue resulted after evaporation of ethanol WaSg; this extract appeared

dark green in color.

4.2 Effect of Plant Extract on the Growth of Bactera

Plant extract oFumaria officinalis was obtained and minimum inhibitory
concentration was used (250 Ppm, 500 Ppm, 750 Rpnthe ethanolic extract.
The antibacterial activity of any extract depends the type of extract,

concentration and the type of microorganism.

4.2.1 Ethanolic Extract

Ethanolic extract oFumaria officinalis plant posse’s minimum inhibitory
activity againstPseudomonas aeruginosa, at a concentration of (250 Ppm and
500 Ppm) the maximum inhibitory concentration wag%0 Ppm while irE.
coli and Saphylococcus aureus no inhibitory activity was found in all
concentrations (Table 4-1) (Fig.4-1). Ethanolicrast of many medicinal plant
have a several active compounds such as alkaloidhwiave Antimicrobial

activities against many microorganisms (Beg, 2001).
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Table (4-1) Effect of Fumaria officinalis ethanolic extract on the growth of

bacteria
Concentration of | Pseudomonas | Staphylococcus
the extract E. coli .

(Ppm) aeruginosa aureus
250 — + —
500 — + —
750 — ++ —

— = no inhibition.

+ = Inhibition zone diameter between 0.5-2 mm.

++ = |nhibition zone diameter between 13-18 mm.

Ethanolic extract showed significant activity onrtaen pathogenic bacteria;
Saphylococcus aureus, E. coli, Pseudomonas aeruginosa (Emerawa and
Olayiwola, 1991). According to these results we aadhicate that medicinal
plant with active compounds such as alkaloids hanmificant inhibition

activities.
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A B A
C
| _|
C c A B

Figure (4-1) Effect ofFumaria officinalis ethanolic extract on some

pathogenic bacterial growth on nutrient agar at 37C for 24 hr.

A: 250 Ppm B: 500 Ppm C: 750 Ppm
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4.3 Effect of Plant Extract on the Growth of Fungi

The effect ofFumaria officinalis extract varies according to method of

extraction, the concentration used and the tygarajus.

4.3.1 Ethanolic Extract

The ethanolic extract ofFfumaria officinalis showed different inhibitory
effects. The ethanolic extract showed no inhibiteffect againstrichophyton
rubrum at the concentrations: 5mg/ml, 10mg/ml, and 20mdiatl has a little
inhibitory effect in 25mg/ml and 30mg/ml, (Fig. 3;2the percentage of
inhibition at the mentioned concentrations wereZ333.3, 42.2, 77.7, 83.3) %
respectively, where as the growthTafchophyton mentegrophyte was inhibited
completely by 10mg/ml ethanolic extract (Fig.44) percentage of inhibition
at the same concentrations (22, 88.8, 100, 100,) a0 respectively.
Trichophyton tonsurans slightly inhibited at the concentrations of 5mg/ml,
10mg/ml, 20mg/ml, but in the concentration of 25mig/30mg/ml the growth
was inhibited completely (Fig.4-4). The percentagfe inhibition at these
concentrations (12.5, 41.25, 47.5, 100, and 100)8blé 4-2) respectively From
these results we conclude tAatchophyton rubrum andTrichophyton tonsurans
were more resistant to ethanolic extract Btmatria officinalis than

Trichophyton mentagrophytes.
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Table (4-2) Effects ofFumaria officinalis ethanolic extract on the growht of

fungal colonies (mm)

Trichophyton

Trichophyton

Trichophyton

U

rubrum mentagrophytes tonsurans
. | Average | Average | Average
Conce?trlatlor of Perci;ntagu of Perci;ntagu of Percentag¢
(mg/mi) Colonies o Colonies o Colonies of
) Inhibition : Inhibition : o
Diameter Diameter Diameter| Inhibition
% %
(mm) (mm) (mm) %
Control 90 0 90 0 80 0
5 61 32.2 70.2 22 70 12.5
10 60 33.3 10 88.8 47 41.25
20 52 42.2 0 100 42 47.5
25 20 7.7 0 100 0 100
30 15 83.3 0 100 0 100
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Figure (4-2) The effect of ethanolic extract on th&rowth of Trichophyton

rubrum

Figure (4-3) The effect of ethanolic extract on th&rowth of Tricophyton

mentagrophytes
A= Control plate B=5mg/ml C=10mg/ml
D=20mg/mi E=25mg/ml F=30mg/mi
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Figure (4-4) The effect of ethanolic extract on th&rowth of Tricophyton

tonsurans.
A= Control plate B=5mg/ml C=10mg/ml
D=20mg/ml E= 25mg/ml F=30mg/mi
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In general pharmaceutical studies of antifungalnagen drug are

classified into:-
1. Drug that disrupt the cell membrane.
2. Drug that inhibit mitosis.
3. Drug that inhibit deoxyribonucleic acid (DNA) sye#is (Laurencet al.,
1997).

Three general modes of action of different plextract were recognizing as
follows:
1. Inhibition of microbial cell wall formation or bigathesis of some essential
protein.
2. Disruption of deoxyribonucleic acid (DNA) metabatis
3. Alteration of normal function of cellular membrafigyler, 1988).

Some drug can be administrated alone or as polgrnpdceutical in the
form of decoctions, infusions, tablets, powders,nfections, preserves,
conserves, syrups, linctuses and calcined preparati

In the field of preventive and primary health cates notable that most of
Unani medicines are not directly curative and tfogeeare not liable to produce
harmful side effects in contrast with some chemarasynthetic drugs (Chopra
etal., 1978).

4.4 Effect of Plant Extract on Liver Enzymes GPT, @T,
ALP and BILL

The effect of ethanolic extract &umaria officinalis on the liver enzymes
has been administrated by comparing the resultst were obtained animal
serum that was treated with ethanolic plant extract three different
concentrations (1mg/ml, 3mg/ml, 5mg/ml) comparedthwcontrol result as

follow:

44



Chapter [ OUr cetrerernienniennieeeisnetsnecsnscsnscensosnsonnss Results and Discussion

4.4.1 Effect of Plant Extract on GPT

It was found that the values of GPT enzyme wheatéxe with the extract
only in concentrations of (1mg, 3mg/ml) is highban the normal (control)
values, while when treated with (5mg/ml) the vabfeGPT enzyme is lower
than in control, and also all these values weréndrighan cortisone treated
values, while treated with cortisone in concentratof 80pl/body weight shoe
values less than the normal or control value.

Also, in comparing the values between that of atsrmr@ated with extract
only and with that treated with cortisone and ecttr@as found that these values
in concentration of (1mg and 3mg/ml) is higher tvailues that obtained from
those treated with extract and cortisone, while tfsue of enzyme in
concentration of 5mg/ml is less than the value tiained from treatment with
extract and cortisone (Table 4-3).

All these values of GPT enzymes that coming froeated with cortisone
and ethanolic plant extract in concentration of gdmi, 3mg/ml, and 5mg/ml)
were higher than control and cortisone values, #wedvalue of control was
higher than cortisone.

From the results that show in table (4-3), GPT emeyevels varies in the
three concentration, which mean that ethanolicaektof Fumaria officinalis are
affected on this enzyme because as we know teaivier is especially rich in
this enzyme than other organ, so this varies mégr i@ther to  circularity
frailer with shock or hypoxia. Although these lexahay become evaluated

whenever disease processes affect liver cell dondit
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Table (4-3) Effect of Fumaria officinalis plant ethanol extract on liver

enzyme GPT
Treatment
Treatment with
with _ GPT cortisone GPT Differencd  t Slgnlflcance
ethanolic + difference
extract ethanolic
extract
845 + j
1mg 5 Sxg 1mg 35.6+0.85a 48.9 9.98 p<0.05
74.0 £
3mg 2 0*b 3mg 38.2+0.2 a 35.8 16{3 p<0.05
*%k%
5mg 20.?310.5 5mg 36.416(1).4 15.9 9 50,001
24.2 +
control 231 c 24.0+2.31
cortisone| 8.5+ 0.5 8.5+ 0.5

The similar letters between vertical treatmentsmeao significant difference
(p<0.01).
* The presence of significance difference@dl)

*** The presence of significance differene<0.001).

4.4.2 Effect of Plant Extract on Enzyme GOT

It was found from the result obtained, that thaugalof GOT enzyme when
treated with extract in concentration of (1mg, 3ragd 5mg /ml) are less than
normal or control value, while the enzyme valuegwlreated by concentration
of (Img, 3mg, and 5mg /ml) were greater than comistreated value, while
level of enzyme treated with cortisone was lesa ttantrol value.

In comparing between the values that obtained foeated with extract
only, and those treated with cortisone and extrdw, values of the later

treatment is greater than that obtained from tceaiéh extract only.
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The values of GOT enzyme treated with cortisone taed with ethanolic
extract was less than control value and greaten tazyme treated with
cortisone only in concentration of 80ul/body weidfiable 4-4)

From the above mentioned result we can concludethieaethanolic plant
extract affected according to it's different cortcations on the level of GOT
enzyme, as we know that GOT is present in high @oination in cardiac cell
and skeletal muscle, kidney and erythrocyte, sodamgage occur to any one of
these tissue may increase plasma level, in additienenzyme is related with

heart disorder.

Table (4-4) Effect of Fumaria officinalis plant ethanolic extract on liver

enzyme GOT
Treatment
Treatment with C g
with cortisone . Significance
: GOT GOT Difference t .
ethanolic + difference
extract ethanolic
extract
1mg 29.15+£1.85 1mg 46.9+0.1+b** 17.7 9.1 §0.01
3mg 28.0+9.0b 3mg 41.8+0.2b7 13.8 3.56 p<0.05
5mg 29.5+0.5b 5mg 44.5+0.5b7 15 3|5 <05
control | 109.08+5.2a 109.08+5.2a
cortisone| 25.5+0.5b 25.5+0.5¢

The similar letters between vertical treatments meedo significant difference

(p<0.01).

* Significance difference at the level ok(1).

** Significance difference at the level ofp<0.01).



Chapter [ OUr cetrerernienniennieeeisnetsnecsnscsnscensosnsonnss Results and Discussion

Experimental work by Gorbunoet al., (1980) reported thaFumaria
officinalis alkaloid have cardiovascular activity by decregsor preventing
myocardial activity by decreasing preventing mydearischemia caused by
occlusion of coronary artery, in addition thesdeténces in values is not related
to heart disorder but also may he related witlscular diseases which include

muscular dystrophy, myocardial infection and asurt@l or toxic hepatitis.

4.4.3 Effect of Plant Extract on Enzyme ALP

It was found from the results that the value of AeRzyme when the
animal was traded witkRumaria officinalis ethanolic extract by concentrations
of (Img, 3mg, 5mg /ml) is higher than normal ortcohvalue, while the values
of ALP that treatment occurred with plant ethaneixtract in concentrations of
(Img, 3mg, and 5mg /ml) was greater than cortisoeegted value, whereas the
value of enzyme treatment occurred with cortisone concentration of
80ul/body weight was greater than control valuap(& 4-5)

While the value of ALP enzyme after treatment vathanolic plant extract
in concentration of (Img, 3mg, 5mg /ml) was gredten cortisone treated
value, and the value of enzyme after treatment wotlisone in concentration of
80ul/body was greater than control. The ALP enzyadees that obtained after
treatment with cortisone then with ethanolic plaxtract in three different
concentrations (Img/ml, 3mg/ml and 5mg/ml) was weathan value
compeering with value that obtain from treated walant extract only, in
addition the value that obtained after treatmenh wortisone and plant extract
was greater than control and cortisone treatedeyal&rom the result obtained,
the decreasing in values of enzyme that treateld plént extract and cortisone
which mean that the enzyme has been affected I3 ttieatments and one of
the most reasons for the decreasing is the baeask and also liver disease

which associated with the animal treatment.
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Table (4-5) Effect of Fumaria officinalis plant ethanolic extract on liver

enzyme ALP
Treatme
Treatment nt with
with _ ALP cortisone ALP Differencel  t Slgnlflcance
ethanolic + difference
extract ethanolic
extract
1mg 53.8+250h 1mg 68.18+2.96 ¢ 14.37 2.624 N.S
3mg 78'0?1'01 3mg 551.4+2.97 a 473.32 241.5 p<0.001
5mg 45.9?)14.44 5mg 121.5b4¢5.93 75 6 50.91] p<0.01
control 25'5:1'15 25.5+1.15 d
cortisone 34'0?314'44 34.09+4.44 d

The similar letters between vertical treatmentsmeao significant difference
(p<0.01).

4.4.4 Effect of Plant Extract on Enzyme BILL

It was found from the results that the value of Bllenzyme in
concentration of (1mg/ml) that treated with extrast greater than when
compaired with normal or control value.

While the values of enzyme in concentration of (3amgl 5mg/ml) were
less than control value.

The value of Bill enzyme that treated with plantragt in concentration of
(83mg/ml) was less than cortisone value, while #@ad value that obtains from
treatment with (5mg/ml) was the same value of sorte.

The value of Bill enzyme that obtained after treatinwith cortisone and

then with ethanolic extract in three different cenitations (1mg/ml, 3mg and

49



Chapter [ OUr cetrerernienniennieeeisnetsnecsnscsnscensosnsonnss Results and Discussion

5mg/ml) was greater than values of Bill enzyme wvaldint extract only and the
value of enzyme that treated with cortisone and thth plant extract was
greater than control and cortisone values.

For the comparing between cortisone values thaimlitom treated with

80ul/body weight, the cortisone value was gredian tcontrol value.

Table (4-6) Effect of Fumaria officinalis plant ethanolic extract on liver

enzyme
Treatmen
Treatment with
W|th_ BILL cortisone BILL Difference| t Slgnlflcance
ethanolic + difference
extract ethanolic
extract

1mg 11.21+7.67a*] 1mg 68.18+0.01 5.03 17{6 p<0.01

3mg 2.07+£0.3a 3mg 551.4+0.01 5.2 2127 N.S
5mg 5.31+2.36a 5mg | 121.54+0p3 °%® |[2.27 N.S
control 7.67+2.40a 7.67+2.40a
cortisone;, 5.31+1.18a 5.31+1.18a

The similar letters between vertical treatments meeo significant difference

(p<0.01).
** Significance difference at the level of4p.01).

According to the resulting obtained, the Bill enayhas been affected, and
this effected has been shown by varies in valuenpyme when compared with
control, these difference is related with abnormglbillirubion metabolism,
experimental work by Reyniet al., (1977) found thafumaria extract increase
the volume of bill secretion when administeredadtrodenaly to anesthetized

rats with hypocholeresis, these abnormalities igratterized by increase of
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bilirubin in the blood and brownish-yellow pigmetita of the skin, sclera and

mucus membranes.

4.5 Cytotoxic Assay of Crude Alkaloid Plant Extract

Cytotoxic assay is an important and highly selectassay that allows
determining the cytotoxic effect of many agentsthwdifferent dilutions, on
different types of normal and tumor cell culturea(@ichalet al., 1987).The
neutral red method, as originally developed by @déreuned and Puener,
1985). Is simple, accurate and yields reproduaibselt. The key component is
the vital dye, neutral red. Viable cells will takp the dye by active transport
and incorporated dye into lysosomes, whereas nalolevicells not take up the
dye. After the cell has been allowed to incorpordute dye they are briefly
washed and fixed. The incorporated dye is thernrdiieel form the cell in an
acidified ethanol solution. an increase or decreaaseumber of cell or their
physiological state results in a concomitant changehe amount of dye
incorporated by the cell in the culture, this iredee the degree of cytotoxicity
caused by test material (Piala and Yale 1964).

Two kinds of cell culture were used in this studydetermine the cytotoxic
effect of wild typeFumaria officinalis crude alkaloid.

The first cell culture was mouse embryo fibrobleslis, which represent
normal cell culture. The results (fig.4-5) revealiat the crude alkaloid in
concentrations of (5, 2.5, 1.25, 0.625, 0.312, ®.1%078, 0.03, 0.01. 0.009,
0.004 and 0.002 mg/50ul) has show no cytotoxinbibition effect on the of
mouse embryo fibroblast but in contrast it showetiraulating effected on their
growth in compared with the control, but when thieitecbn of crude alkaloid

extract increased the stimulating effect has irsgddoo, Fig (4-5).

51



Chapter [ OUr cetrerernienniennieeeisnetsnecsnscsnscensosnsonnss Results and Discussion

0.7 —e—Sample

06 —m— Solvent

05 Control

0.4

0.3

0.2

E
c
o
@
.¢
>
=
w
c
]
Qo
©
o
8
o

2.1

D T T
Kls @nggs\@ *'3’ ﬁ'b

Q}QQQQQQQ(}

Concentration of Crude Alkaloid (mg /50 |

Figure (4-5) Cytotoxic assay of crudé&umaria officinalis ethanolic extract

on mouse embryo fibroblast
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Investigations showed that some of plant extrastehao inhibition or
cytotoxic effect on normal cell and specially egteathat contain alkaloid or
polysaccharide (Eherkeebal., 1988).

Fig (4-5) showed that the ethanolic extracFaomaria officinalis plant have
stimulation properties specially in concentratidrof, 0.03 and 0.01 mg/50ul).

The second cell line was myeloma cell used tordet® the cytotoxic
effect of wild typeFumaria officinalis crude extract. Result (Fig.4-6) showed
that at the concentrations (5, 2.5, 1.25, 0.62512).0.156, 0.078, 0.03, 0.01.
0.009, 0.004 mg/50ul) have a great inhibition aptbtoxic effect against this
tumor cell line when compared with control, and whhke dilution of crude
alkaloid extract increased the cytotoxic effect maseased too, whereas no
significance effect is shown by low concentratififg).4-5).

Results (Fig 4-5) show also a little effect of gwvent (alkaloid extract
dissolved in saline) on myeloma cell line.

This affected could be attributed to the permebihf these cells since
myeloma cell-line is tumor is a malignant cell-lineo their function and

properties have many defects and one of thesetdesetheir permeapolity.
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Figure (4-6) Cytotoxic assay of crudé&umaria officinalis ethanolic extract

on myloma cell line
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4.6 Allergy Assay

Allergy is an abnormal immune reaction of the badyallergens such as
pollen dust certain foodsdrugs, animal fur, animal pets, animal excretions,
feathers, microorganisms, cosmetics, textiles, dye®ke, chemical pollutants
and insect stings, cosmetics.

Healthy male rabbit was used in this study to retreainhibitory effect of
crude Fumaria officinalis alkaloid extract to the immune response. The result
shows that after treating the animal skin with chate in concentration of
0.005mg/ml in a form of discs for 24 hrs. (figure/¥ the immune response
appears as a red zone, then, the animal was tredtetoth ethanolic extract of
Fumaria officinalis and watery extract as a natural product and algbh w
ointment as a synthetic product, the results obthivas as the following:

1) Animal treated with ethanolic extract for one wéwlve a side effect which
revealed as redness of the skin, and this redsedsea to the presence of
ethanol with the crude extract.

2) Animal treated with watery extract for the sameiqukrof the time (one
week also) shows the ability of this crude extriacinhibit the erethema
that caused by introducing the chromate, and thdue to the presence of
alkaloid (isoquinolin alkaloid).

3) Animal treated with ointment also gave an indicatiloat it also inhibits the
redness that occurs on the skin but in a periogrfalan that treated with
watery extract.

According to these results we can conclude thatcthde water extract of

Fumaria officinalis may have certain anti allergic activity (Figur&3-
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Figure (4-7) Allergy assay on rabbit skin using dilerent discs

containing ethanol, chromate with negative control.

Figure (4-8) Treatment of chromate effecting usingqqueous extract of
Fumaria officinalis
a- Chromate effect, b- Aqueous extracted effect.
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(_onclusions and Recommendations

5.1 Conclusions

1) Fumaria officinalis is a good natural source for the production of
antibacterial and antifungal agents.

2) The presence of secondary metabolite in Fumaria officinalis which
represent alkaloid (isoquinolin alkaloid).

3) Ethanolic extract of Fumaria officinalis showing a greet activity of
inhibition on the bacterial and fungal growth.

4) Ethanolic extract of Fumaria officinalis plant shown an effected on liver
enzymes.

5) Fumaria officinalis alkaloid extract has a good stimulating effect for the
growth for normal cell culture.

6) Crude akaloid ethanolic extract of Fumaria officinalis may exhibit a good
antitumor activity.

7) Aqueous extract of Fumaria officinalis plant exhibit antialergic

properties.
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5.2 Recommendations

1) Perform further studies on the biological activities of Fumaria officinalis.
2) More advance methods are needed for isolation, purification and
identification of different active components for the plant Fumaria

officinalis.

3) More research is needed on the biologica actives of Fumaria officinalis,

including: cytotoxicological activity and allergic activity.

4) Experimental work on the application of Fumaria officinalis extract.
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Appendix 1
Absorbance U/l Absorbance U/l
0.020 7 0.100 36
0.030 10 0.110 41
0.040 13 0.120 47
0.050 16 0.130 52
0.060 19 0.140 59
0.070 23 0.150 67
0.080 27 0.160 76
0.090 31 0.170 89
Absorbance U/l Absorbance U/l
0.025 4 0.275 48
0.050 8 0.300 52
0.075 12 0.325 57
0.100 17 0.350 62
0.125 21 0.375 6/
0.150 25 0.400 12
0.175 29 0.425 7
0.200 34 0.450 83
0.225 39 0.475 88

0.250 43 0.500 94
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