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ABSTRACT
Introduction: Traditional Arabic and Islamic Medicine therapies have shown remarkable
success in healing acute as well as chronic diseases and have been utilized by people in most
countries of the Mediterranean who have faith in spiritual healers. The Holly Quran tell us many
miracle healing stories, one of these stories is the story of Prophet Yunus (pbuh). Phytochemicals
usually exert unusual, unique and specific active physiological effects responsible for their
therapeutic and pharmacological functions. The family Cucurbitaceae includes a large group of
plants which are medicinally valuable. It is a family of about 130 genera and about 800 species
distributed over the world. A pumpkin is a gourd-like squash of the genus Cucurbita and the
family Cucurbitaceae. Objectives: to improve the knowledge and research on scientific signs in
Qur’an and Sunnah to prevent from the diseases, and to detect, in depth, the chemical
content and the active ingredient(s) of pumpkin cultivated in Gaza Strip. Methodology: A cross
sectional descriptive study was conducted on the pumpkin, a gourd-like squash of the
genus Cucurbita cultivated in the South governorate in the Gaza Strip. The leaves are collected
each month from March to July 2011. Collected leaves put for drying at shade and reduced to
fine powder. The leaf powder is prepared for qualitative, quantitative, separation and
characterization of compounds by GC/MS. Results Qualitative analysis in non Saponifable
extract showed the presence of sterols, volatile oils, cardenolides and saponins. In Saponifable
fraction showed the presense of flavonoids aglycons, fatty acids, cardenolides, and saponins.
Ethanolic extract present alkaloids salts, catechol, flavonoids glycosides, and saponins. By
GC/MS our sample showed more than 6000 compounds, of which 31 were identical with their
controls. Conclusion: This study describes the step-by-step the miracle event with our prophet
Yunus (peace be upon him) from the chemical and the pharmaceutical, where we match 34
chemical compounds were not mentioned before in previous studies of more than 6000
compounds needs to separate by other advanced methods. Recommendation: Advanced studies
on leaves and other parts of the drug, respectively advance analysis such as IR and NMR for all
parts of the drug are ncessary.Clinical studies are recommended to elucidate the correlation
between chemical ingredients and their pharmacological properties, and to confirm the data of
traditional medicine.
Key words: Pumkin, non Saponifable extract, Saponifable extract, GC/MS
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انًهخص انؼشثٙ
هقذهت 4أظٓشد انؼالعٛبد انزمهٛذٚخ يٍ انؽت انؼشثٔ ٙانؽت انُجٕ٘ َغبؽب يهؾٕظب ف ٙػالط انؼذٚذ يٍ
األيشاض انؾبدح ٔانًضيُخٔ ،انز ٙلذ اعزخذيذ يٍ لجم انُبط ف ٙيؼظى دٔل انجؾش األثٛط انًزٕعػ انزٍٚ
ٚؤيٌُٕ ثبنًؼبنغ ٍٛانشٔؽبَ .ٍٛٛلص نُب انمشآٌ انكشٚى انؼذٚذ يٍ لصص يؼغضاد انشفبءٔ ،اؽذح يٍ ْزِ
انمصص ْ ٙلصخ عٛذَب َٕٚظ ػه ّٛانصالح انغالو .انًٕاد انكًٛٛبئٛخ انؽجٛؼٛخ نٓب رأصٛش غٛش إػزٛبد٘ ٔفشٚذ
يٍ َٕػّ ٔخبصخ ػهٗ اٜصبس انفغٕٛنٕعٛخ انُشؽخ انًغؤٔنخ ػهٗ انٕظبئف انؼالعٛخ ٔانذٔائٛخ .ػبئهخ
انمشػٛبد رزعًٍ يغًٕػخ يٍ انُجبربد راد لًٛخ ؼجٛخ ،رؾزٕ٘ ْزِ انؼبئهخ ػهٗ  021عُغب ٔؽٕان211 ٙ
َٕع رُزشش ف ٙانؼبنى .انٛمؽ ْٕ ٍٛلشع األعكٕاػ يٍ عُظ انمشع ٔػبئهخ انمشػٛبد.
الِذف يٍ ْزِ انذساعخ ْٕ رؾغ ٍٛانًؼشفخ ٔانجؾش انؼهً ٙػهٗ الفزبد ف ٙانمشآٌ ٔانغُخ نًُغ يٍ
األيشاض.
األغشاضٔ 4ظغ األعظ ٔانمٕاػذ انز ٙرؾكى االعزٓبد ف ٙثٛبٌ اإلػغبص انؼهً ٙف ٙانمشآٌ ٔانغُخ ٔانكشف
ػٍ انًؼبَ ٙانذلٛمخ يٍ اٜٚبد ف ٙانمشآٌ ٔانغُخ فًٛب ٚزؼهك لصخ َٕٚظ انُج( ٙػه ّٛانصالح ٔانغالو) .دساعخ
يؼًمخ نهًؾزٕٖ انكًٛٛبئ ٙنهؼُبصش انُشؽخ ف ٙانمشع انًضسٔع ف ٙلؽبع غضح ،كًب أَّ يٍ أغشاض انجؾش
فصم ٔرؾذٚذ انشكم انكًٛٛبئ ٙثئعزخذاو انزؾهٛم اٜن ٙانًزمذو.
الوٌِجيت 4رى إعشاء دساعخ ٔصفٛخ يمؽؼٛخ ػهٗ انٛمؽ ٍٛيٍ عُظ انمشع انًضسٔع ف ٙيؾبفظخ انغُٕة فٙ
لؽبع غضح .رى عًغ األٔساق كم شٓش يٍ يبسط ؽزٗ ٕٚن .1100 ٕٛاألٔساق انز ٙرى رغًٛؼٓب ،رشكذ
نهزغفٛف فٔ ٙظغ انظم ٔرى ؼؾُٓب إنٗ يغؾٕق َبػى .األٔساق انًؽؾَٕخ رى رغٓٛضْب نهزؾبنٛم انُٕػٛخ،
انكًٛخ ،انفصم ٔرٕصٛف ثؼط انًشكجبد ثٕاعؽخ أعٓضح انزؾهٛم اٜن ٙانغبص انكشٔيبرٕعشاف ٙانًزمذيخ
نزغذٚذ انكزهخ.
الٌتائج 4أظٓشد انُزبئظ انزؾهٛم انُٕػ ٙف ٙانؾضء انغٛش لبثم نهزصجٍ ٔعٕد انغزٛشٔالد ،انضٕٚد انؽٛبسح،
ٔانصبثَٕٔ ،ٍٛانًٕاد انمهجٛخ .أيب ف ٙعضء انمبثم نهزصجٍ فأظٓشد ٔعٕد كم يٍ انفالفَٕٕٚذ ٔاألؽًبض
انذُْٛخ ٔانًٕاد انمهجٛخٔ ،انصبثَٕ .ٍٛانًغزخهص االٚضبَٕنٚ ٙؾزٕ٘ ػهٗ لهٕٚذاد األيالػ ،كبرٛكٕل،
عهٛكٕعٛذاد انفالفَٕٕٚذٔ ،انصبثَٕ .ٍٛثٕاعؽخ عٓبص انزؾهٛم اٜن ٙانغبص انكشٔيبرٕعشاف ٙنزؾذٚذ انكزهخ
 GC / MSأظٓشد ػُٛخ نذُٚب أكضش يٍ  0111يشكت ،يُٓب  20كبَذ يزؽبثمخ يغ ظٕاثؽٓب.
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الخالصتْ 4زِ انذساعخ رٕظؼ خؽٕح ثخؽٕح ؽذس انًؼغضح يغ عٛذَب َٕٚظ (ػه ّٛانصالح ٔانغالو) يٍ
انغٓخ انكًٛٛبئٛخ ٔيٍ انغٓخ انصٛذالَٛخ ،ؽٛش رى رؽبثك 2 0يبدح كًٛٛبئٛخ نى ركٍ يزكٕسح يٍ لجم فٙ
انذساعبد انغبثمخ يٍ أصم أكضش يٍ  0111يشكت ٚؾزبط إنٗ فصم ٔرؽبثك ثٕاعؽخ ؼشق أخشٖ.
التْصياثَٕ4ص ٙثئعشاء دساعبد يزمذيخ ف ٙاألٔساق ٔأعضاء أخشٖ يٍ َجبد انٛمؽ ٍٛعُظ انمشع،
ٔظشٔسح ػًم رؾبنٛم يضم انشَ ٍٛانًغُبؼٔ ٙٛرؾهٛم رؾذ انؾًشاء نغًٛغ أعضاء انُجبد .كًب َٕص ٙثذساعخ
إكهُٛٛكٛخ نزٕظٛؼ انؼاللخ ث ٍٛانذٔاء ٔانًكَٕبد انكًٛٛبئٛخ ٔخٕاصٓب انذٔائٛخٔ ،رأكٛذ انجٛبَبد يٍ انؽت
انشؼج.ٙ
الكلواث الذالت 4انمشع ،انًغزخهص انغٛش لبثم نهصجٍ ،انًغزخهص انمبثم نهزصجٍ ،غبص كشٔيبرٕعشاف ٙنزؾذٚذ
انكزهخ.
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Chapter 1
Introduction
1.1.Overview
Pharmacognosy is the oldest of all pharmacy sciences. Pharmacognosy has been coined by the
merger of two Greek words Pharmakon (drug) and Gnosis (knowledge) i.e., the knowledge of
drugs. The nomenclature pharmacognosy was used first and foremost by C.A. Seydler, a medical
student in Halle/Saale, Germany, who emphatically employed Analetica Pharmacognostica as
the main title of his thesis in the year 1815. (Evans,2002)
Besides, further investigations have revealed that. Schmidt has made use of the terminology
pharmacognosis which dates back to 1811, in Vienna. This compilation exclusively deals with
the medicinal plants and their corresponding characteristics. (Evans,2002)
Pharmacognosy is closely related to botany and plant chemistry and, indeed, both originated
from the earlier scientific studies on medicinal plants. As late as the beginning of the 20th
century, the subject had developed mainly on the botanical side, being concemed with the
description and identification of drugs, both in the whole state and in powder and with their
history, commerce, collection, preparation and storage. Such branches of pharmacognosy are still
of fundamental importance, particularly for pharmacopoeial identification and quality control
purposes, but rapid developments in other areas have enormously expanded the subject
(Evans,2002)
1.2.Traditional Medicine
Plants have formed the basis of traditional medicine (TM) systems which have been used for
thousands of years. ―Traditional medicine‖ is a comprehensive term used to refer both to TM
systems such as traditional Chinese medicine, Indian ayurveda and Arabic unani medicine, and
to various forms of indigenous medicine (WHO, 2002). Traditional medicine refers to health
practices, approaches, knowledge and beliefs incorporating plant, animal and mineral-based
medicines, spiritual therapies, manual techniques and exercises, applied singularly or in
combination to treat or to diagnose and prevent illnesses or maintain well-being (Karou et al.,
2007). The use of plant-based systems continues to play an essential role in health care. It has
been estimated that approximately 80% of the population in developing countries depend on TM
for their primary health care (WHO, 2002; Ghorbani et al., 2006; Azaizeh et al., 2010; Singh and
Jain, 2011).
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1.3.Islamic Medicine
Traditional Arabic and Islamic Medicine (TAIM) therapies have shown remarkable success in
healing acute as well as chronic diseases and have been utilized by people in most countries of
the Mediterranean who have faith in spiritual healers (Azaizeh et al., 2010).
Many of things which humanity discovering every day in all branches of science including
Medicine were predicted by the Holly Quran over 14 centuries ago. Islam is a way of life to live,
a system to be followed, a code of ethics and a constitution to be applied in the daily life of every
person. As such, Islam has many constructive ideas to offer in the fields of health and medicine
In order to find out what Islam teaches, one has to read the Qur'an and the Hadith. Allah says in
the Qur'an in Surah (Ash-Shu'ara') about healing from diseases:
―..... and when I sicken, then He (Allah) heals me (26.80).‖

)"ّإرا هشضج فِْ يشفيي" (الشعشاء

As far as the prophet is concerned, related to the healing of diseases, it was reported by Jabir bin
AbduUah that prophet Muhammad (pbuh) said: ―for any disease there is a cure, and the cure
matches the disease, the person recovers by the will of Allah….‖(Al-Albani,1990)
The Holly Quran tell us many miracle healing stories, one of these stories is the story of Prophet
Yunus (pbuh).
Prophet Yunus (pbuh) was sent by Allah to a big town where the people had forgotten almighty
Allah orders and did many things which Allah had forbidden.
―You should believe only in Allah and obey only Him‖, Yunus (pbuh) told them. ―You should
worship Him alone and do well; otherwise a severe punishment will come upon you!‖
But Yunus (pbuh) soon discovered that the people did not want to listen to him. He lost patience
with them and left the town in anger.
Afterwards, Yunus (pbuh) decided to go across the sea, and boarded a ship for the voyage. But
when the ship was in the middle of the ocean, Yunus (pbuh) suffered a great misfortune. He was
thrown overboard and swallowed up by an enormous fish! (Sperm Whale).
Fortunately, though, the Whale had swallowed Yunus (pbuh) in one big gulp, so he landed in its
stomach unhurt. It was very dark inside the fish's stomach, and Yunus (pbuh) grew very fearful.
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In his loneliness, he started to think over what had happened in the town, and came to realize that
he should not have acted so hastily and in such a quick-tempered manner.
Instead, he should have stayed and kept on speaking to the people and ask them to return to
Allah. (Al-Dimashqi,1990).
In this despair, Yunus (pbuh) started to pray with all his heart to Allah. He said:
“O Allah, there is no Allah apart from You. You alone do I praise and honor. I have done
wrong; if you do not help me, I shall be lost for ever.‖(Anbeia’a 87).
))" (األًبياء87("ّرا الٌْى إر رُب هغــاضباً فظي أى لي ًقذس عليَ فٌادٓ في الظلواث أى ال إلـَ إال أًج سبحاًك إًي كٌج هي الظالويي
Allah heard Yunus (pbuh)'s prayer, and he caused Yunus ( pbuh) to come out of the whale's
stomach, and to be swept by the waves of the sea onto the shore.
Poor Yunus (pbuh) was in a terrible state! He lay on the shore, weak, ill and helpless. He felt
dreadfully miserable, but Allah caused a tree to grow and this tree provided Yunus (pbuh) with
shade and nourishing fruits. Before long, Yunus (pbuh) had recovered his health and strength.
(Al-Dimashqi,1990).
Allah Said in Quran:
) فلْال أًَ كاى941() فالتقوَ الحْث ُّْ هلين949() فساُن فكاى هي الوذحضيي941() إر أبق إلي الفلك الوشحْى939("ّإى يًْس لوي الوشسليي
) ّأسسلٌاٍ إلي هائت946() ّأًبتٌا عليَ شجشة هي يقطيي945() فٌبزًاٍ بالعشاء ُّْ سقين944() للبث في بطٌَ إلي يْم يبعثْى943(هي الوسبحيي
))" (الصافاث948() فآهٌْا فوتعٌاُن إلي حيي947(ألف أّيزيذّى

1.4.Ethnopharmacology and the process of modern drug discovery
The scientific study of traditional plant medicines can be considered as a major part of
ethnopharmacology, a term only in 1967 but which describes an approach to approach to the
discovery of single biologically active molecules which has been ever since the first compounds
were isolated from plant of materials.
Ethnopharmacology can be defined as the scientific study of materials used by ethnic and
cultural groups as medicines (El-Sakka, 2004) and is nowadays much more broadly defined:
―The observation, identification, description and experimental investigation of the ingredients
and the effects of the ingredients and the effects of such indigenous drugs is a truly
interdisciplinary field of research which is very important in the study of traditional medicine.
Ethnopharmacology is here defined as the interdisciplinary scientific exploration of biologically
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active agents traditionally employed or observed by man'' (Heinrich and Gibbons, 2001; Raza
,2006)
The discovery of drug process from ethno pharmacology is composed of several stages. The first
stage is reporting from a naturally-occurring material for some purpose which can be related to a
medical use.
Consideration of the cultural practices associated with it is important in deciding possible bases
of the reputed activity. If there is an indication of a genuine effect, then the material needs to be
identified and characterized according to scientific nomenclature.
It can then be collected for experimental studies, usually comprising some tests for relevant and
biological activity linked with isolation and structure determination of any chemicals present
which might be responsible.
The active compounds are usually discovered by several cycles of fractionation of the extract
linked with testing for activity of each fraction, until pure compounds are isolated from the active
fractions, a process known as bioassay-guided fractionation (El-Sakka, 2004).
Bio-assay of extracts or fractions and bioactivity guided fractionations are important and are
major steps in phytochemical studies. Bioassay combines biological and chemical screenings to
obtain important information on and about plant constituents and chemical compositions. It
investigates, establish and estimate biological activities of biomolecules, involving chemical
screening techniques (Vallisuta and Olimat, 2012).
These compounds, once their activity is proven and their molecular structure accentuated, serve
as the leads for development of clinically useful products (El-Sakka, 2004).
1.5.Importance of Phytochemistry in Therapy
Carbohydrates, proteins, fats and oils are utilized as food by man and animals. Other chemical
compounds in plants apart are phytochemicals. Such compounds usually exert peculiar, unique
and specific active physiological effects responsible for their therapeutic and pharmacological
functions. (Vallisuta and Olimat, 2012).
Activities of such naturally occurring compounds are generally responsible for changes, which
are utilized to satisfy man’s desires. Phytochemical studies afford revelation and understanding
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of phytoconstituents, as much as possible conserving their bioactivities, and are on how to
standardize them, compared with the crude herbal methods that are not easily standardized.
These complex substances of diverse nature occur mostly in plant based foods, they are in very
small amounts in grams or mg or μg/Kg of samples. They do not add to body calorie and are
numerous in types. These phytochemicals are applied mostly for preventive and healing
purposes. About 25% of prescribed drugs are obtained from phytochemical in higher plants.
Plants are safe means of obtaining drugs. About 250,000 higher plants have promising
phytochemical, half of which are located in tropical forests; 60% of these have their biological
activities established, while about 15% of them have their phytocompounds isolated and reported
(Vallisuta and Olimat, 2012). Studies and researches into medicinal constituents of plants,
involve qualitative and quantitative analyses. There is rationale behind each experimental work
involving definite steps and processes, having in mind properties of compounds analyzed in
conjunction with procedures utilized. Also our desired active metabolite to be isolated and
studied as interested lead compound, many times is in very complex mixtures of many unwanted
and undesired materials [known as contaminants], which have close properties to our desired
bioactive molecules. Most of the techniques and procedures in phytochemical analyses are
cumbersome and tasking, to have detailed understanding of phytoconstituents-(their activities,
structures, how to improve on them and standardize them). If they are carefully followed one
achieve the aim of isolations, characterizations and better establish bioactivities of active
metabolites. Phytochemical methods mainly involve extractions, purifications and isolations of
the active compounds in plants. Procedures are ways of carrying out the methods and techniques.
There are numerous methods some specific for interested compounds one is looking for, duly
modified to meet the required aim and focus of work. There are daily modifications of
techniques and procedures to suit individual purposes of having the phytochemical compound(s)
of interest. It is important to say that some natural product may (to variable extent) or may not
possess their pharmacological properties and activities when in isolation compared to when
among mixture of compounds (synergy) in the natural setting in organism. Recently in genomics
whole plant is analyzed which afford easier and truthful analyses of contents in the whole plant
as in their natural state (Vallisuta and Olimat, 2012).
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1.6.Terms & defenitions
A pumpkin is a gourd-like squash of the genus Cucurbita and the family Cucurbitaceae (which
also includes gourds). It commonly refers to cultivarsof any one of the species Cucurbita
pepo, Cucurbita mixta, Cucurbita maxima, and Cucurbita moschata, and is native to North
America. They typically have a thick, orange or yellow shell, creased from the stem to the
bottom, containing the seeds and pulp. Pumpkins are widely grown for commercial use, and are
used both in food and recreation (IT IS, 2009).
The word pumpkin originates from the word pepon, which is Greek for ―large melon".
The French adapted this word to pompon, which the British changed to pumpion and later
American colonists changed that to the word we use today, "pumpkin". The origin of pumpkins
is not definitively known, although they are thought to have originated in North America. The
oldest evidence, pumpkin-related seeds dating between 7000 and 5500 BC, were found
in Mexico. Pumpkins are a squash-like fruit that range in size from less than 1 pound (0.45
kilograms) to over 1,000 pounds (450 kilograms) (The Columbia Encyclopedia. 2004).
Squashes generally refer to four species of the genus Cucurbita, also called marrows (mainly in
British English). These species include C. maxima (hubbard squash, buttercup squash, some
varieties of prize pumpkins, such as Big Max), C. mixta (cushaw squash), C. moschata(butternut
squash), and C. pepo (most pumpkins, acorn squash, yellow squash, summer squash, zucchini)
(IT IS, 2009).
Since some squash share the same botanical classifications as pumpkins, the names are
frequently used interchangeably. In general, pumpkin stems are more rigid, prickly, and angular
(with an approximate five-degree angle) than squash stems, which are generally softer, more
rounded, and more flared where joined to the fruit (Van Nostrand's Scientific Encyclopedia,
1995).
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Goal
The goal of this study is to improve the research and knowledge on scientific signs in Qura’n
and Sunnah to prevent from the diseases.
Objectives
1. Lay the foundations and rules that govern diligence in the statement of the scientific
miracles in the Qura’n and the Sunnah.
2. Disclosure of accurate meanings of the verses in the Qura’n and Sunnah regarding the
story of Prophet Yunus (pbuh).
3. Detect, in depth, the chemical content and the active ingredient (s) of pumpkin cultivated
in Gaza Strip.
4. Separation and structural determination of the main ingredient (s) in pumpkin extracts
using advanced instrumental analysis.
5. Re-evaluation of pumpkin leaves for investment in natural remedies.
Hypothesis
Presence of different natural chemical ingredients contributed to the treatment of Yunus peace be
upon him after suffering from many severe body damage as a result of swallowed by the whale.
Problem statement
There are two principals questions appear in this research the first one is why it was chosen by
Allah pumpkin tree to be the healing and food of the prophet Yunus (pbuh)? The second question
that was asked what is the miracle in pumpkin?
The researchers said that the pumpkin is a gourd and were chosen by Allah because the tree is
characterized by several advantages: the leaves are characterized by it’s magnify and multitude
so, he was protected from the blazing sun in that wilderness where no implants or building
sheltered him from the heat of the sun. But in plant kingdom we have several plants with the
same or more magnification and multitude than pumpkin! (Al-Kasimi,1970;Al-Kortobi,1987;AlDimashqi,1988).
Others said that the leaves are smooth and resistant of flies which don’t like it and don’t come
near it, so it protected the prophet Yunus from the flies and its harmness after the sperm whale
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threw him onto the open shore, where he was suffering from severe burning of the acids that
were in the stomach of the sperm whale (Al-Kasimi,1970;Al-Kortobi,1987;Al-Dimashqi,1988)
In fact, many Hadith ensure the benefit and the great value of pumpkin in therapy. Ibn Mssoud,
may Allah be pleased to him, said: ―he was a feathers plucked chick."(Abu-Shaiba,1980). Our
prophet Mohamed (pbuh) ,as in Sonan Alnisaey, liked pumpkin and said ― the tree of my brother
Yunus.‖ (Al-Askalani,1985).
As it was mentioned in Saheeh Bukhari, Anas Ibn Malek had said that, a tailor invited our
prophet to have a meal that consists of bread of barley and a soap of pumpkin, also was said
Debaa, and so, the prophet was careful to eat it, since I, Anas Ibn Malek, have seen him eating it,
I liked it .(Al- Bukhari,1986).
Justification
This is one of the pioneer studies which take in consideration the explanation of scientific signs
in Qura’n and Sunnah from pharmaceutical point of view based on Islamic medicine and
supported by traditional medicine.
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Chapter 2
Literature Review
2.1.Botanical Characterization
2.1.1.Curcubitaceae Family
The family Cucurbitaceae includes a large group of plants which are medicinally valuable. It is
a family of about 130 genera and about 800 species distributed mainly in tropical and subtropical
regions of the world (Dhiman et al.,2012) where those with edible fruits were among the earliest
cultivated plants in both the Old and New Worlds( Watson, 2012). The plants of the family are
collectively known as cucurbits. The important genera belonging to the family are Trichosanthes,
Lagenaria, Luffa, Benincasa, Momordica, Cucumins, Citrullus, Cucurbita, Bryonopsis and
Corallocarpus (Dhiman et al.,2012).
2.1.2.Description
Cucurbitaceae consists of various squashes, melons,
and gourds, including crops such
as cucumber, pumpkins, luffas, and watermelons.
Habit and leaf form. Mostly more or less scandent,
juicy herbs or shrubs (rarely). Plants non succulent.
Annual, or perennial; with neither basal nor terminal
aggregations of leaves; perennials in temperate
regions tuberous. Climbing (mostly, or more or less

Fig.1:aggregation of
leaves.(Waston,2012)

trailing), or self supporting; tendril climbers (often,
the tendrils representing modified shoots, usually one
per node), or scrambling (the tendrils occasionally
reduced to spines).(Fig.1,2) (Watson, 2012).
Leaves alternate; spiral; petiolate; non-sheathing;
simple, or compound; when compound ternate, or
palmate. Lamina dissected, or entire; when

Fig.2:tendrils
climbers.(Waston,2012)

simple/dissected, palmatifid; usually palmately
veined; cross-venulate.

The flowers are actinomorphic and nearly always unisexual. The perianth has a short to
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prolonged epigynous zone that bears a calyx of 3-6 segments or lobes and 3-6 petals or more
frequently a 3-6-lobed sympetalous corolla.
The androecium is highly variable, consisting of basically 5 distinct to completely connate
stamens that frequently are twisted, folded or reduced in number.
The gynoecium consists of a single compound pistil of 2-5 carpels, generally with one style and
as many style branches or major stigma lobes as carpels, and an inferior ovary with one locule
and usually numerous ovules on 2-5 parietal placentae or 3 locules with numerous ovules on
axile placentae. The fruit is a type of berry called a pepo. Seeds non-endospermic; medium sized
to large; often flattened, winged, or wingless. Embryo very well differentiated (the plumule
often with clear leaves) (Watson, 2012).
2.1.3.Floral structure: Male: C A5 C O5 A0 G 3
Female: C A5 C O5 A5 G 0

2.1.4.Scientific Classification:
Kingdom:

Plantae

Class:

Angiosperms

Order:

Curcubitales

Family:

Curcubitaceae (Renner, 2007)

2.1.5.Major domesticated species (food plants):
Citrullus lanatus (watermelon), Cucumis sativus (cucumber), Cucumis melo (melon), Cucumis
anguria (bur gherkin), Cucurbita (five species of squash & pumpkin), Momordica
charantia (bitter melon), Sechium edule (chayote), Luffa (two species of loofah), Lagenaria
siceraria (bottle gourd), Benincasa hispida (wax gourd),Trichosanthes (two species of snake
gourd), Telfairia (two species of oyster nut), Sicana odorifera (casabanana), Coccinia
grandis (ivy gourd), Praecitrullus fistulosus (tinda), Cyclanthera pedata (slipper gourd),
and Cucumeropsis mannii (white-seeded melon) (Zohary, 1972).
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2.2.Cucurbita pepo
The species Cucurbita pepo is a cultivated plant of the species Cucurbita pepo subspecies
Fraterna and another Cucurbita species. It includes varieties of squash, gourd, and pumpkin
(Paris, 2003).
1. Acorn squash. (Paris, 2003).
2. Delicata squash. (Paris, 2003).
3. Dodi marrow, grown in South Asia. (Paris, 2003).
4. Gem squash. (Paris, 2003).
5. Heart of gold squash. (Paris, 2003).
6. Pattypan squash. (Paris, 2003).
7. Some types of pumpkin. (Paris, 2003).
8. Spaghetti squash. (Paris, 2003).
9. Sweet dumpling squash. (Paris, 2003).
10. Yellow crookneck squash. (Paris, 2003).
11. Yellow summer squash. (Paris, 2003).
12. Zucchini. (Paris, 2003).
2.3.Pumpkin Value in Traditional Medicine
Popularity of pumpkin in various systems of traditional medicine for several ailments
(antidiabetic, antihypertensive, antitumor, immunomodulation, antibacterial,
antihypercholesterolemia, intestinal antiparasitia, antiinflammation, antalgic) focused the
investigators' attention on this plant (Caili et al., 2006).
Plants provide an alternative strategy in search for new drugs. There is a rich abundance of plants
reputed in traditional medicine for protective and therapeutic properties. Traditional medicinal
plants are a therapeutic resource used by population of continent specifically for healthcare,
which may also serve a starting material for drugs. (kayoed A.A.A and kayoed O.T, 2011). Fruit
pulp: sedative, emollient and refrigerant; used as poultice, applied to burns, inflammations, boils,
and burns. Seeds: diuretic, anthelmintic (for tapeworm). Because of their zinc content and anti
mitotic effect, seeds are used to arrest enlargement of prostate gland. Also used in cystitis and
minor kidney dysfunction. (Khare,2007; Chonoko&Rufai., 2011)
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2.4.Nutritional Value of Pumpkin
Pumpkins are cooked and consumed in many ways, and most parts of the pumpkin are edible,
from the fleshy shell to the seeds. In Korea, pumpkin flesh is consumed in soups and juices, or it
is incorporated into various foods, such as rice cakes, candies, and breads. In the US and Canada,
pumpkin is a Halloween and Thanksgiving staple. Pumpkin seeds and pumpkin seed oil are also
commonly consumed in some countries (Kim et al, 2012).
Pumpkin possesses some really top quality essential nutrients that are required for many
processes in the human body and can serve as effective herbal medication. Pumpkin flesh is very
low in calories yet contains abundant quantities of extremely good dietary fiber. Many important
disease fighting nutrients are also found in large quantities in the flesh and pulp as well as the
seeds of the pumpkin, these includes the vitamin pantothenic acid,vitamins C and E. (Iheancho
et.al 2009; kayoed A.A.A and kayoed O.T, 2011).
Some elements essential to human such as K, Ca, Mg, Zn, Cr and Mn in pumpkin are abundant,
implying that the nutritive value of pumpkin is high ( Fan et al.,2006).
Pumpkin seeds contain B vitamins, Vitamin A, minerals: calcium, iron, phosphorus, zinc,
cucurbitacins, linonelic acid. An infusion of seeds (2–3 teaspoons) is taken as a diuretic and in
hypertrophy of prostate. Seeds of C. maxima contain sterol glycosides and sterol fatty acid esters
which showed antitumor activity in mice. The leaves contain calcium 36.38, magnesium 38.80,
iron 2.04, zinc 0.76, and copper 0.42 (mg/100 g). The seed oil contains sterols and triterpenoids.
The oil is used in migraine and neuralgia (Khare,2007; Iheancho et al., 2009; Hussain et
al.,2010)
2.5.Pumpkin Value in Medicine
Seeds or fruit parts of some cucurbits are reported to possess purgatives, emetics and
antihelmintics properties due to the secondary metabolite cucurbitacin content. A number of
compounds of this group have been investigated for their cytotoxic, hepatoprotective, antiinflammatory and cardiovascular effects. Cucurbitacins constitute a group of diverse triterpenoid
substances which are well known for their bitterness and toxicity. They are highly oxygenated,
tetracyclic triterpenes containing a cucurbitane skeleton characterized (Dhiman, 2012).
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Phytochemical screening and antibacterial activity of the extracts of Cucurbita pepo (backpeel
and seeds) against Staphylococcus aureus and Salmonella typhi were carried out using standard
procedures. Phytochemical screening revealed differences in the presence of phytochemicals
among the extracts. The result showed the presence of saponins in both methanol and ethanol
extracts but tannins were recorded only in back peel methanol extract. The results of
antibacterial activity showed that ethanol extract of Cucurbita pepo (backpeel) was active against
Staphylococcus aureus and Salmonella typhi . The methanol extract was active against
Staphylococcus aureus but inactive against Salmonella typhi. Similarly, both ethanol and
methanol extracts were active against Staphylococcus aureus but inactive against Salmonella
typhi (Chonoko&Rufai.,2011)
The antimicrobial activity of four species: cucumis melo var. flexuosus, curcurbita pepo,
siceapica lagerania and colocunthis Citrullus were tested against Staphylococcus aureus,
Bacillus Subtilis, Escherichia coli and Pseudomonas aeruginosa. Water, alcohol and chloroform
extracts were prepared. The alcoholic extract was the most effective one and the effect was
stronger against gram positive bacteria than gram negative bacteria. Also another study showed
the resistant effect of pumpkin on flies like house flies, storage pests and Tribolium castoneum
(Al Khalifa, 2003).
Vitamin A deficiency is a health problem in Southeast Asia. Pumpkin is a traditional Korean
food that is easy to store and is already believed to have health benefits. In study the carotenoid
were extracted and measured in pumpkin. The major carotenoid in pumpkin (> 80%) is betacarotene, with lesser amounts of lutein, lycopene, alpha-carotene and cis-beta-carotene. Pumpkin
is a rich source of beta-carotene and might be useful for preventing Vitamin A deficiency. (Seo
et al., 2005)
The qualitative and quantitative differences in carotenoid composition among Cucurbita
moschata, Cucurbita maxima, and Cucurbita pepo had been determined. The principal
carotenoids in Cucurbita moschata were beta-carotene and alpha-carotene, where as lutein and
beta-carotene dominate in Cucurbita maxima and Cucurbita pepo. (Azevedo-Meleiro&
Rodriguez-Amaya, 2007).
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2.5.1.Anti diabetic
Diabetes mellitus is considered as a common, growing, serious, costly, and potentially
preventable public health problem. In 2030, the number of people with diabetes is estimated to
increase from 117 million in 2000 to 366 million. Pumpkin is widely considered to have active
hypoglycemic properties. (Alarcon-Aguilar et al.,2002; Caili et al., 2006; Gary et al., 2011)
In a study, the antihyperglycemic effects of Cucurbita ficifolia fruit extract were investigated on
streptozotocin-induced experimental diabetes in rats. Oral administration of the extract (300 and
600 mg/kg body weight, day) for 30 days resulted in a significant reduction in blood glucose,
glycosylated haemoglobin, and an increase in plasma insulin and total haemoglobin. The effect
was compared with 150 mg/kg between tolbutamide (Xia & Wang, 2006).
In another the protein-bound polysaccharide was isolated by activity-guided isolation from
water soluble substances of the fruits to investigate hypoglycemic substances from pumpkin. The
protein-bound polysaccharide from pumpkin fruits (PBPP) was identified to consist mainly of
polysaccharide (approximately 41.21%) and protein (approximately 10.13%).
The results indicated that PBPP can obviously increase the levels of serum insulin, reduce the
blood glucose levels and improve tolerance of glucose. The results suggest that the
hypoglycemic effect of PBPP depends on the dose and PBPP possesses the possibility of being
developed from a new antidiabetic agent (Quanhong et al., 2005).
The effects of a pumpkin paste concentrate and its components on oral glucose tolerance and
serum lipid levels were determined in non-obese type 2 diabetic Goto-Kakizaki (GK) rats. In the
oral glucose tolerance test, the pumpkin paste concentrate-fed group maintained a lower glucose
level than the control group between 15 and 60 min. The compounds considered to be effective
in improving glucose tolerance and contained in the methanol extract of the pumpkin in
relatively abundant amounts were isolated and identified as trigonelline (TRG) and nicotinic acid
(NA). It was suggesting that TRG could improve the insulin resistance. The serum and liver
triglyceride (TG) levels in the TRG- and NA-fed GK rats were lower than those in the control
GK rats. Lower activity of liver fatty acid synthase ( FAS), and higher activity of liver carnitine
palmityl transfease( CPT )and glucokinase( GLK )in the TRG- and NA-fed GK rats than in the
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control GK rats were observed. This suggests that the regulation of these enzyme activities by
TRG and NA was closely related to the suppression of both TG accumulation and the
progression of diabetes (Yoshinari et al., 2009).
2.5.2.Gastroduodenal protective and anti-ulcerogenic
In a study a significant decrease in alkaline phosphatase activity and mucosal thickness and
increase in ulcer index was observed in aspirin treated stomach and duodenum of albino rats.
However, pretreatment with Cucurbita pepo fruit pulp extract for 14 consecutive days showed
increase in alkaline phosphatase activity and mucosal thickness along with decrease in ulcer
index( UI), suggesting gastroduodenal protective and anti-ulcerogenic properties of Cucurbita
pepo (Sarkar & Buha,2008 ).
2.5.3.Antioxidant and hepatoprotective properties
Asimple and sensitive high-performance capillary electrophoresis (HPCE) method was designed
for quantitative analysis of the component monosaccharides of an acidic polysaccharide
extracted from pumpkin. (Yang et al., 2007).
As a result, glucose (21.7%) and glucuronic acid (18.9%) were identified to be the main
component monosaccharides, followed by galactose (11.5%), arabinose (9.8%), xylose (4.4%),
and rhamnose (2.8%). Furthermore, the pumpkin polysaccharide was also demonstrated to
effectively inhibit the H2O2-caused decrease of cell viability, lactate dehydrogenase leakage, and
malondialdehyde formation, and also reduced the H2O2-caused decline of superoxide dismutase
activity and glutathione depletion in cultured mouse peritoneal macrophages, indicating that
pumpkin polysaccharide possessed significant cytoprotective effect and antioxidative activity
(Yang et al., 2007).
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2.5.4.Health benefits of pumpkin seeds
The benefits of pumpkin seeds include:
1. Prostate Protection: They promote overall prostate health and alleviate the difficult urination
associated with an enlarged prostate (Stuart, 2003; Lans, 2007; Gold, 2009).
2. Improved Bladder Function: In some studies, pumpkin seed extracts improved bladder
function in animals (Stuart, 2003; Gold, 2009).
3. Depression treatment: They contain L-tryptophan, a compound naturally effective against
depression (Stuart, 2003; Hudson et al., 2005; Gold, 2009; Umadevil et al., 2011).
4. Prevention of Osteoporosis: Because they are high in zinc, pumpkin seeds are a natural
protector against osteoporosis. Low intake of zinc is linked to higher rates of osteoporosis
(Stuart, 2003; Hyun et al., 2004; Gold, 2009).
5. Natural anti-Inflammatory: Pumpkin seeds effectively reduce inflammation without the side
effects of anti-inflammatory drugs. (Jayaprakasam et al., 2003; Stuart, 2003; Yuan et al., 2006;
Caili et al., 2006; Gold, 2009)
6. Prevention of kidney stones: They prevent calcium oxalate kidney stone formation, according
to studies. (Stuart, 2003; Gold, 2009)
7. Treatment of parasites: They are used in many cultures as a natural treatment for tapeworms
and other parasites. Studies also show them to be effective against acute schistosomiasis, a
parasite contracted from snails. (Younis et al.,2000;Stuart,2003; Díaz et al.,2004; Caili et
al.,2006 Gold,2009; Marie-Magdeleine et al.,2009)
8. Great source of Magnesium: 1/2 cup of pumpkin seeds contains 92% of your daily value of
magnesium, a mineral in which most Americans are deficient. (Stuart, 2003; Gold,2009)
9. Lower Cholesterol: Pumpkin seeds contain phytosterols, compounds that that have been
shown to reduce levels of LDL cholesterol. (Stuart, 2003; Adaramoye et al.,2007;Gold,2009)
10. Cancer Prevention: The same phytosterols that lower cholesterol also protect against many
cancers. (Ng et al.,2002;Jayaprakasam et al.,2003; Stuart,2003; Xia et al.,2003; Gold,2009)
cucurbitacin B is one of the most widely used for in vivo and in vitro studies on tumor inhibition
(Jayaprakasam et al., 2003; Liu et al.,2008; Liu et al.,2010). Accumulated evidences have shown
that cucurbitacin B inhibits the growth of numerous human cancer cell lines and tumor
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xenografts, including breast, prostate, lung, uterine cervix, liver, skin, and brain cancers.( Liu et
al.,2008)
11. To treat prostate cancer. (Stuart, 2003; Schleich et al., 2006; Liu et al.,2008)
12. To prevent stomach cancer. (Stuart, 2003)
13. Against cadmium toxicity. (Stuart, 2003)
14. A mild laxative. (Stuart, 2003)
15. To treat pulmonary ailments. (Jaber, 2002; Stuart, 2003)
16. Pumpkin seed oil has been used in combination with kava (Piper methysticum Forst.) to treat
irritable bladder. (Stuart, 2003)
17. Water extracts of areca nut and pumpkin seeds are used for the treatment of heterophyiasis
(Mahmoud et al., 2002; Stuart, 2003).
2.5.4.1. Pumpkin Seeds May Promote Prostate Health
Benign prostatic hypertrophy, or BPH, is a condition that commonly affects men 50 years and
older in the United States. BPH involves enlargement of the prostate gland. One of the factors
that contributes to BPH is overstimulation of the prostate cells by testosterone and its conversion
product, DHT (dihydrotestosterone).
Symptomatic BPH, which a man has a 50% chance of developing during the course of his
lifetime, should receive stage-related treatment. While Vahlensieck stage I disease requires no
therapy, stages 2 and 3 are indications for medication. Established medications for the treatment
of BPH in current use are alpha-blockers, finasteride, and the phytotherapeutic agents pumpkin
seed (cucurbitae semen), nettle root (urticae radix), the phytosterols contained in Hypoxis
rooperi, rye pollen and the fruits of saw palmetto (sabalis serrulati fructus). If the patient
responds, these medicaments can be given life-long, or intermittently. The hard criterion for the
rational use of drug treatment of BPH is, over the long term, the reduction in the number of
prostate operations. In stage 4 disease surgical measures after prior compensation of renal
function are to the fore (Vahlensieck, 2002).
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Components in pumpkin seed oil appear able to interrupt this triggering of prostate cell
multiplication by testosterone and DHT, although the exact mechanism for this effect is still a
matter of discussion. Equally open for discussion is the relationship between pumpkin seed oil
extracts (which could be purchased in the form of a dietary supplement) and pumpkin seeds
themselves. The prostate-helpful components found in the oil extracts are definitely found in the
seeds; the only question is whether the amount of seeds eaten for a normal snack would contain
enough of these prostate-supportive components. The carotenoids found in pumpkin seeds, and
the omega-3 fats found in pumpkin seeds are also being studied for their potential prostate
benefits. Men with higher amounts of carotenoids in their diet have less risk for BPH; this is the
connection that has led to an interest in pumpkin seed carotenoids (Dreikorn,2002; Dreikorn et
al.,2002;Gossell-Williams et al., 2006; Schleich et al.,2006;Tsai et al., 2006; Gold,2009).
Zinc is one further nutrient found in pumpkin seeds that might impact prostate function. The fact
that pumpkin seeds serve as a good source of zinc may contribute to the role of pumpkin seeds in
support of the prostate. However, studies about the relationship between zinc and BPH show
mixed results, and more research is needed to determine the circumstances under which zinc
might be helpful versus harmful (Gold, 2009).
In a multi-center controlled study involving more than two thousand subjects, a product
containing pumpkin seeds was evaluated for the treatment of BPH. The results indicated that, not
only were pumpkin seeds effective in reducing symptoms associated with BPH, especially in its
early stages, but also no side effects of note were reported by the patients involved in the trial
(Friederich et al., 2000; Gold,2009). In a Swedish study involving 53 patients, pumpkin seed
reduced symptoms related to BPH, without any side effects.Other clinical trials also show that
pumpkin seeds, along with other herbs, have a positive effect against mild to moderate BPH.
(Gold, 2009).
The constituents in pumpkin seed extracts have reduce bladder pressure in rabbits .Clinical
research in Thailand has shown that pumpkin seeds increase the level of inhibitors of crystal
formation or aggregation that reduce the risk of bladder stone disease (urolithiasis) (Stuart,2003).
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2.5.4.2.Anti-Inflammatory Benefits in Arthritis
The healing properties of pumpkin seeds have also been recently investigated with respect to
arthritis. In animal studies, the addition of pumpkin seeds to the diet has compared favorably
with use of the non-steroidal anti-inflammatory drug indomethacin in reducing inflammatory
symptoms. Importantly, though, pumpkin seeds did not have one extremely unwanted effect of
indomethacin: unlike the drug, pumpkin seeds do not increase the level of damaged fats (lipid
peroxides) in the linings of the joints, a side-effect that actually contributes to the progression of
arthritis (Gold, 2009).
2.5.4.3.Protection for Men's Bones
A reason for older men to make zinc-rich foods, such as pumpkin seeds, a regular part of their
healthy way of eating is bone mineral density. Although osteoporosis is often thought to be a
disease for which postmenopausal women are at highest risk, it is also a potential problem for
older men. Almost 30% of hip fractures occur in men, and 1 in 8 men over age 50 will have an
osteoporotic fracture. A study of 396 men ranging in age from 45-92 that was published in the
September 2004 issue of the American Journal of Clinical Nutrition found a clear correlation
between low dietary intake of zinc, low blood levels of the trace mineral, and osteoporosis at the
hip and spine (Hyun et al., 2004; Gold, 2009).
2.5.4.4.Pumpkin Seed Phytosterols Lower Cholesterol
Phytosterols are compounds found in plants that have a chemical structure very similar to
cholesterol, and when present in the diet in sufficient amounts, are believed to reduce blood
levels of cholesterol, enhance the immune response and decrease risk of certain cancers.
Phytosterols beneficial effects are so dramatic that they have been extracted from soybean, corn,
and pine tree oil and added to processed foods, such as "butter"-replacement spreads, which are
then touted as cholesterol-lowering "foods." But why settle for an imitation "butter" when
Mother Nature's nuts and seeds are a naturally rich source of phytosterols and cardio-protective
fiber, minerals and healthy fats as well. In a study in the November 2005 issue of the Journal of
Agricultural and Food Chemistry, researchers published the amounts of phytosterols present in
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nuts and seeds commonly eaten in the United States. Of the nuts and seeds typically consumed as
snack foods, pistachios and sunflower seeds were richest in phytosterols (270-289 mg/100 g),
closely followed by pumpkin seeds(265 mg/100 g). (100 grams is equivalent to 3.5 ounces.)
Sesame seeds had the highest total phytosterol content (400-413 mg per 100 grams) of all nuts
and seeds, while English walnuts and Brazil nuts had the lowest (113 mg/100grams and 95
mg/100 grams) (Stuart, 2003; Phillips et al.,2005; Gold,2009).

Phytoestrogens of the lignan type are widely distributed in plant-derived food items and are
believed to protect against hormone-dependent cancer. Secoisolariciresinol, but none of the other
lignans, has so far been identified in pumpkin seeds (Sicilia et al.,2003).
2.5.4.5.Treatment of Parasites
The seeds are regarded as being very potent and effective de-worming agents that can easily
paralyze and eliminate intestinal worms from the digestive system of a person. A similar action
against intestinal parasites is also displayed by the seeds contained in the autumn squash called
Cucurbita maxima Duchesne and of the Canadian pumpkin or crookneck squash, botanically
called the Cucurbita moschata (Duchesne). Both tapeworms and roundworms, which are very
common helminth endoparasites are said to be easily expelled and eliminated by such treatments.
(Younis et al.,2000;Stuart,2003; Díaz et al.,2004; Caili et al.,2006 Gold,2009; Marie-Magdeleine
et al.,2009).

21

2.5.5.Antioxidative and antiperoxidative properties
Total antioxidant capacities, 2,2-diphenyl-1-picrylhydrazyl (DPPH.), hydroxyl (HO.),
scavenging activities, and total phenolic values were determined in extracts of Cucurbita pepo L.
female and male flowers. Powdered C. pepo L. samples were extracted in aqueous ethyl acetate
(EA: W1, 17:3), ethanol (E), and water (W) by agitating in magnetic stirrer for 80 degrees C, 15
min and also by in aqueous ethyl acetate (EA: W2, 17:3) at 25 degrees C, 15 min. DPPH., HO.
scavenging capacities and total phenolic values of C. pepo female and male were higher in
EA:W2 than in other extracts. In addition, all determined antioxidant capacities of female were
significantly higher than male (Tarhan et al., 2007).
The antioxidative effects of pumpkin seed protein isolate (Cucurbita pepo) were investigated in
vitro. The isolate exhibited about 80% radical scavenging activity, chelating activity of
approximately 64% on Fe2+ ions and an inhibition of approximately 10% of xanthine oxidase.
Subsequently the effects of the isolate on the plasma activity levels of alanine transaminase and
aspartate transaminase against acetaminophen induced acute liver injury in low-protein fed male
Sprague-Dawley rats were ascertained. The administration of protein isolate after acetaminophen
intoxication resulted in significantly reduced activity levels. It is concluded that the protein
isolate has promising antioxidative properties. Furthermore, the isolate administration was
effective in alleviating the detrimental effects associated with protein malnutrition and
acetaminophen intoxication (Nkosi et al., 2006).
The effects of pumpkin seed (Cucurbita pepo) protein isolate on the plasma activity levels of
catalase( CA), superoxide dismutase (SOD), glutathione peroxidase( GSHpx )and total
antioxidant capacity (TAC) as well as glucose-6-phosphatase in liver homogenates and lipid
peroxidation levels in liver homogenates and liver microsomal fractions against CCl4-induced
acute liver injury in low-protein fed Sprague-Dawley rats (Rattus norvegicus) were investigated.
The administration of pumpkin seed protein isolate after CCl4 intoxication resulted in
significantly increased levels of all the variables investigated, with the exception of the lipid
peroxidation levels which were significantly decreased. From the results of the present study it is
concluded that pumpkin seed protein isolate administration was effective in alleviating the
detrimental effects associated with protein malnutrition and CCl4 intoxication. It is therefore
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apparent that pumpkin seed protein isolate has components that have antiperoxidative properties.
(Nkosi et al.,2006).
Also in another study the effects of pumpkin seed (Cucurbita pepo) protein isolate on the
activity levels of lactate dehydrogenase (LD), alanine trasaminase( ALT), aspartate trasaminase
(AST) and alkaline phosphatase against carbon tetrachloride (CCl4)-induced acute liver injury in
low-protein fed rats were investigated. CCl4 intoxication resulted in significant increases in the
activity levels of all four enzymes investigated. The administration of pumpkin seed protein
isolate after CCl4 intoxication resulted in significantly reduced activity levels of all four
enzymes. It is concluded that pumpkin seed protein isolate administration was effective in
alleviating the detrimental effects associated with protein malnutrition (Nkosi et al.,2005).
2.5.6.Chemistry of Curcubitaceae
Bitter principles have been isolated as solid foams from the fruits of several members of the
Cucurbitaceae. Four bitter principles, provisionally named cucurbitacin A (C32H46O9), B
(C32H46O8), C (C32H48O8 )and D (C30H44O7), were obtained in the crystalline state. The nature of
the functional groups of cucurbitacin A, (C32H46O9), was investigated and a detailed study of its
hydrogenation has been carried out (Enslin, 1954, Hua, 2005).
Cucurbitacin A.(Dhiman et al., 2012)

Cucurbitacin B.(Dhiman et al., 2012)
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Cucurbitacin C.(Dhiman et al., 2012)

Cucurbitacin D.(Dhiman et al., 2012)

Cucurbitacin E.(Wiart,2006)

Fig. 3: Cucurbitacins A,B,C,D(Dhiman et al., 2012) and E. (Wiart,2006).
Cucurbitacins are chemically classified as steroids, formally derived from cucurbitane,
a triterpene hydrocarbon specifically, from the unsaturated variant cucurbita-5-ene, or 19(10→9β)-abeo-10α-lanost-5-ene. They often occur as glycosides (Hua, 2005).
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Fig. 4:Basic structure of cucurbitacins (19-(10→9β)-abeo-10α lanost-5-ene). (Dhiman et
al., 2012)
There are 18 varients of cucurbitacins (from cucurbitacin A to cucurbitacin T and 28/29
Norcucurbitacins, substances that can be seen as derving from cucurbita-5-ene skeleton by loss
of one of the methyl groups (28 or 29) attached to carbon 4; often with the adjacent ring (ring A)
becoming aromatic (Hua, 2005).
The natural cucurbitacins constitute a group of triterpenoid substances which are well-known for
their bitterness and toxicity. Structurally, they are characterized by the tetracyclic cucurbitane
nucleus skeleton, namely, 19-(10-->9 )-abeo-10alpha-lanost-5-ene (also known as 9 -methyl19-norlanosta-5-ene), with a variety of oxygen substitutions at different positions (Chen, 2005).
9--methyl-19-norlanosta-5-ene cucurbitane glycoside from Cucumis sativus seeds was
evaluated for its antioxidant, antiulcer activity (Gill, 2012).
A mixture of new ceramides (1, 2, 3, 4 and 5) together with a binary mixture of ceramides with
long chain alkyl, triterpenoid and steroids have been isolated from bark of the fruits and of the
stems of Luffa operculata (Cucurbitaceae). The structures were elucidated by comprehensive
spectro- scopic analysis including 1H and 13C NMR, DEPT (distortionless enhancement by
polarization transfer), COSY (correlated spectroscopy), HMQC (heteronuclear multiple quantum
coherence), HMBC (heteronu- clear multiple bond connectivity), IR (infrared), HR-ESI-MS
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(electrospray ionization-high resolution mass spectra) and LR-MS (low resolution electron
ionization mass spectra) experiments. All the ceramides are reported for the first time in
Cucurbitaceae and this is the first report of the rare triterpene 10 isolated from Luffa operculata.
The ceramides 6 and 7 showed a high acetylcholine esterase inhibitory effect (Feitosa et al.,
2011).
Cucurbita ficifolia is commonly used as an antihyperglycaemic
agent in Asia. However, the mechanism of its action is unknown.
Chemically synthesized D-chiro-inositol (D-CI), a component of
an insulin mediator, has been demonstrated to have
antihyperglycaemic effects in rats (Xia, 2006).

Fig.5:D-chiroinositol.(Dewick,2009).

Pumpkin and other species of the Cucurbita family posses an
unusual amino acid known as cucurbitin, which has been chemically
defined a(-)-3-amino -3-carboxypyrrolidine, this is the main and
most active chemical principle that is essentially the reason for the
anti helminthic capable of eliminating worms - activity displayed
by the pumpkin seed remedy (Khare,2004).
The concentration of cucurbitin in different samples of cucurbita

Fig.6:(-)-3-amino -3carboxypyrrolidine.
(Dewick,2009).

species is clearly elucidated in one study (Khare,2004). In some
studies, different samples of Curcubita pepo species showed a cucurbitin content ranged from
1.66 to 6.63 percent in different varieties of the species, the range and variability of the
cucurbitin in the Curcubita maxima species was from 5.29 to 19.37 percent in different varieties
of the species, and in the Curcubita moschata it ranged from 3.98 to 8.44 percent in different
varieties (Khare,2004).
Some researchers believed that there are some benefits associated with the administration of
unsaturated fatty acids in cases of prostate disorders. Seeds were found to be rich in oil
(approximately 35%), protein (38%), alpha- tocopherols (3 mg/100 g) and carbohydrate content
(approximately 37%). The physico-chemical properties and fatty acid composition of the seed oil
were examined. The four dominant fatty acids found are: palmitic C16:0 (13.3%), stearic C18:0
(8.0%), oleic C18:1 (29.0%) and linoleic C18:2 (47.0%). The oil contains an appreciable amount
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of unsaturated fatty acids (78.0%) and found to be a rich source of linoleic acid (47.0%).( Younis
et al.,2000; Stevenson et al.,2007)
The carotenoids derived from the pumpkin, are excellent defenses against the risk of diseases
and help fight off all kinds of disorders in the body. Aside from their defensive role, these
compounds also serve as molecular signals, and high blood levels of the β-carotene and carotene for example are often linked to a reduction in the chances of certain chronic diseases
settling in over the long term (Adaramoye, et.al 2007).

Fig.7: β-carotene. (Dewick,2009).
The potent anti-inflammatory action and powerful anti-oxidant action of the beta-carotene has
been effectively demonstrated in laboratory studies.β-carotene is one of the most effective
organic compounds around, helping in the effective prevention of cholesterol oxidation under
laboratory conditions, this property of the compound is very helpful as oxidized cholesterol is the
form of the sterol which often accumulates in the walls of the blood vessels and may contributes
to a heightened risk of heart attack and stroke in the person. For this reason, the progression of
atherosclerosis and heart disease in the body may possible be slowed down by regular high
intake of the β-carotene from dietary sources. (Adaramoye, et.al
2007).
Total antioxidant capacities, 2, 2-diphenyl-1-picrylhydrazyl
(DPPH.), hydroxyl (HO.), scavenging activities, and total phenolic
values were determined in extracts of Cucurbita pepo L. female
and male flowers. Powdered Curcubita pepo L. samples were
extracted in aqueous ethyl acetate (EA: W1, 17:3), ethanol (E),

Fig.8:DPPH.
(Dewick,2009).

and water (W) by agitating in magnetic stirrer for 80 degrees C, 15
min and also by in aqueous ethyl acetate (EA: W2, 17:3) at 25 degrees C, 15 min. DPPH., HO.
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scavenging capacities and total phenolic values of Curcubita pepo L. female and male were
higher in EA:W2 than in other extracts. In addition, all determined antioxidant capacities of
female were significantly higher than male ( Tarhan et al., 2007).
Since pumpkin flesh and seeds are rich not only in proteins, antioxidant vitamins, such as
carotenoids and tocopherols (Stevenson, et al., 2007),and minerals, but low in fat and calories. βcarotene reduces skin damage from the sun and acts as an anti-inflammatory agent. α-carotene is
thought to slow the aging process, reduce the risk of developing cataracts, and prevent tumor
growth. Vitamin E (tocopherols) protects the cell from oxidative damage by preventing the
oxidation of unsaturated fatty acids in cell membrane. Pumpkin seeds, often eaten as a snack, are
a good source of zinc, polyunsaturated fatty acids (Sabudak, 2007) and phytosterols (e.g. βsitosterol) (Ryan, 2007), which can prevent chronic diseases.
Recent studies have reported that pumpkin can benefit the treatment of benign prostate
hyperplasia, because of its high β-sitosterol content .β-Sitosterol has been indicated to reduce
blood cholesterol and to decrease risks of certain types of cancers (Tsai, 2006).

Fig. 9: β- sitosterol. (Dewick,2009)
In study twelve pumpkin cultivars (Cucurbita maxima D.), cultivated in Iowa, were studied for
their seed oil content, fatty acid composition, and tocopherol content. Oil content ranged from
10.9 to 30.9%. Total unsaturated fatty acid content ranged from 73.1 to 80.5%. The predominant
fatty acids present were linoleic, oleic, palmitic, and stearic. Significant differences were
observed among the cultivars for stearic, oleic, linoleic, and gadoleic acid content of oil (was
first noted in cod liver oil). Low linolenic acid levels were observed (<1%). (Stevenson, et al.,
2007).
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The tocopherol content of the oils ranged from 27.1 to 75.1 micro/g of oil for -tocopherol, from
74.9 to 492.8 micro/g for  -tocopherol, and from 35.3 to 1109.7 micro/g for -tocopherol.
(Stevenson, et al., 2007).

Fig. 10: α- tochopherol . (Dewick,2009)
The study showed potential for pumpkin seed oil from all 12 cultivars to have high oxidative
stability that would be suitable for food and industrial applications, as well as high unsaturation
and tocopherol content that could potentially improve the nutrition of human diets (Stevenson, et
al., 2007).
The general chemical compositions and some bioactive components, such as tocopherols,
carotenoids, and β-sitosterol, were analyzed in three major species of pumpkin (C.pepo, C.
moschata, and C. maxima) grown in Korea and also in three parts (peel, flesh, and seed) of each
pumpkin species. C. maxima had significantly more carbohydrate, protein, fat, and fiber than C.
pepo or C. moschata (P <0.05). The moisture content as well as the amino acid and arginine
contents in all parts of the pumpkin was highest in C. pepo. The major fatty acids in the seeds
were palmitic, stearic, oleic, and linoleic acids. C. pepo and C. moschata seeds had significantly
more γ-tocopherol than C. maxima, whose seeds had the highest β-carotene content. C.
pepo seeds had significantly more β-sitosterol than the others. Nutrient compositions differed
considerably among the pumpkin species and parts (Kim et al.,2012).
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2.5.7.Phytosterols Value in Medicine
Phytosterols are cholesterol-like molecules found in all plant foods, with the highest
concentrations occurring in vegetable oils. They are absorbed only in trace amounts but inhibit
the absorption of intestinal cholesterol including recirculating endogenous biliary cholesterol, a
key step in cholesterol elimination. Natural dietary intake varies from about 167–437 mg/day.
Attempts to measure biological effects in feeding studies have been impeded by limited
solubility in both water and fat. Esterification of phytosterols with long-chain fatty acids
increases fat solubility by 10-fold and allows delivery of several grams daily in fatty foods such
as margarine. A dose of 2 g/day as the ester reduces low density lipoprotein cholesterol by 10%,
and little difference is observed between Δ5-sterols and 5α-reduced sterols (stanols) (Richard,
2002).
Although varied diets typically contain similar amounts of phytosterols and cholesterol serum
phytosterol concentrations are usually several hundred times lower than serum cholesterol
concentrations in humans ,Less than 10% of dietary phytosterols are systemically absorbed, in
contrast to about 50-60% of dietary cholesterol (Ostlund et al.,2002). Like cholesterol,
phytosterols must be incorporated into mixed micelles before they are taken up by enterocytes.
Once inside the enterocyte, systemic absorption of phytosterols is inhibited by the activity of
efflux transporters, consisting of a pair of ATP-binding cassette (ABC) proteins known as
ABCG5 and ABCG8 each form one half of a transporter that secretes phytosterols and
unesterified cholesterol from the enterocyte into the intestinal lumen. Phytosterols are secreted
back into the intestine by ABCG5/G8 transporters at a much greater rate than cholesterol,
resulting in much lower intestinal absorption of dietary phytosterols than cholesterol. Within the
enterocyte, phytosterols are not as readily esterified as cholesterol, so they are incorporated into
chylomicrons at much lower concentrations. Those phytosterols that are incorporated into
chylomicrons enter the circulation and are taken up by the liver. Once inside the liver,
phytosterols are rapidly secreted into bile by hepatic ABCG5/G8 transporters. Although
cholesterol may also be secreted into bile, the rate of phytosterol secretion into bile is much
greater than cholesterol secretion (Sudhop et al., 2002). Thus, the low serum concentrations of
phytosterols relative to cholesterol can be explained by decreased intestinal absorption and
increased excretion of phytosterols into bile. (Sudhop et al., 2002).
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It is well-established that high intakes of plant sterols or stanols can lower serum total
and LDL cholesterol concentrations in humans (Katan et al.,2003; Berger et al., 2004). In the
intestinal lumen, phytosterols displace cholesterol from mixed micelles and inhibit cholesterol
absorption (Nissinen et al., 2002). In humans, the consumption of 1.5-1.8 g/d of plant sterols or
stanols reduced cholesterol absorption by 30-40% (Jones, 2000,Normen, 2000,). At higher doses
(2.2 g/d of plant sterols), cholesterol absorption was reduced by 60% (Richelle et al., 2004). In
response to decreased cholesterol absorption, tissue LDL-receptor expression was increased,
resulting in increased clearance of circulating LDL (Plat & Mensink, 2002). Decreased
cholesterol absorption is also associated with increased cholesterol synthesis, and increasing
phytosterol intake has been found to increase endogenous cholesterol synthesis in humans.
Despite the increase in cholesterol synthesis induced by increasing phytosterol intake, the net
result is a reduction in serum LDL cholesterol concentration. (Jones, 2000).
Another concern with the relatively few phytosterol values that are available in the nutrient
database is that the standard methodology for quantifying phytosterols assesses free and
esterified phytstosterols, but not glycosylated phytosterols that have an attached glucose which
must be liberated before quantification (Moreau et al., 2002). As shown in Table 1, phytosterols
are present in the glycosylated form in some foods, while the free and esterified forms are
ubiquitous in plants. The role of phytosterols in plant membranes is similar to the function of
cholesterol in mammalian cell membranes, but the specific role of glycosylated phytosterols is
unknown. Preliminary evidence indicates that glycosylated phytosterols are biologically active
(Lin et al.,2009).
Table 1: Forms of phytosterols and examples of food sources
Phytosterol Form

Food Sources

Free Phytosterol

wheat germ oil, corn oil, vegetable oils, all plants

Phytosterol Ester

wheat germ oil, corn oil, vegetable oils, whole wheat, all plants, Benecol
spreads (stanol esters), Promise activ spreads (sterol esters)

Phytosterol

unrefined plant-derived lecithin, nuts, seeds, legumes, wheat germ, whole

Glycoside

grains, bran, fruit, vegetables
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Chapter 3
Material and Methods
3.1.Study design
A cross sectional descriptive study was conducted on the pumpkin, a gourd-like squash of the
genus Cucurbita cultivated in the South governorate in the Gaza Strip.
3.2.Study setting
South governorate in the Gaza Strip, the cultivation was conducted from March 2011 to July
2011.
3.3.Period of the study
The study was conducted from January 2011 to December 2012
3.4.Sampling
3.4.1.Chemicals: All chemicals used in this research wear of analytical grade, Merck, Himedia
Laboratories Pvt.Ltd, purchased from the local market in Gaza city.
3.4.2.Plant material: A pumpkin seed purchased from the local market of Gaza city in February
2011, it was authenticated from the Pharmacognosy department, faculty of Pharmacy, Al Azhar
University-Gaza. The seeds were cleaned, washed, dried under shade and planted for cultivation.
(Zohary,1972).The leaves are collected each month from March to July 2011. Collected leaves
put for drying at shade and reduced to fine powder.
3.5.Extraction: The powdered material (25g) was extracted successively with petroleum eather,
chloroform and ethanol each for 72h. Each extract was concentrated under reduced pressure.
Saponification process was conducted for chloroform extract, conform figure 9 & 10.
3.6.Preliminary phytochemical screening: The phytochemical screening of the extract was
carried out to know the presence various constituents as per the standard procedures (Ciulei,
1982) (scheme 1&2).
3.7.Saponification of chloroform extract
The complete chloroform evaporation, 10 ml of 5% alcoholic KOH was added for 2 hours by
using reflux at 70◦ C, then evaporation of alcoholic KOH on hot plate at 70◦ C to obtain the
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residue. 20 ml of warmed distilled water at 90◦ C and 10 ml of petroleum ether were added on
the residue, then was putted in separatory funnel (extraction was made 3 times), ether phase was
collected, it was a non-sfiable fraction, where water phase was a saponifiable fraction. This water
H

phase was treated with 1.5 ml of conc. HCl to P =1 in order to reverse the dissolved salts to
undissolved acids which extracted two times in 10 ml ether by using separatory funnel, to obtain
ether phase which known as saponifiable fraction. (Ciulei, 1982).
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Exhustive Extraction with Chloroform of 25g Vegetable Product, Concentration

Chloroform Extract

Residue

Extraction with Alcohol
Alcohol Extract

Fatty residue
(Saponified)
Alkaloid Catechol Tannins

Red. Comp Flav.

Salts
Aromatic Residue
Chloroform Extrat Alkaline Aqueos Sol.

Acidulation
Distilled with water

Volatile Oils

Libermann

Carr-Price

Ether extract

Sterols &
Triterpens

Carotenoids Fatty acids

Alkaloid Flavonoids Coumarins Sterol Carotenoids

Scheme1: Extraction of pumpkin leaf with chloroform & ethanol.(Ciulei, 1982)
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Chloroform Extract

Reflux 3 hours with 5% KOH in methanol

Washing with hot water

Extraction with petroleum ether

Ether phase

Aqueous phase

Distillation

Treated with acid pH=1

Non-saponifiable phase

Extraction with ether

Etheric phase Aqueous phase

Distillation

Saponifiable phase

Scheme 2: Saponification of chloroform extract of pumpkin leaf. (Ciulei, 1982)
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3.8.Qualitative analysis
Table 2: The standard chemical tests for the major groups of compounds in chloroform
extracts (saponifiable, non-saponifiable fractions).

Chloroform extract

1.

Major groups of
compounds
Sterols and triterpens

Libermann-buchard’s reaction

Carotenoids

Carr Price’s reaction

Volatile oils

Through characteristic odor

Non-saponifiable
fraction

Dragendroff’s and Mayer’s

Alkaloids

reagents

Cardenolides

Baljet’s test

Saponines

Frothing test

Flavon aglycones

Shibata’s reaction
Drops from extract on filter

Fatty acids
2.

paper

Saponifiable
fraction

Standard chemical tests

Anthraquinones

Brontrager’s reaction

Cardenolides

Baljet’s test

Saponines

Frothing test

3.8.1.Non-saponifiable fraction
3.8.1.1.Libermann-buchard’s reaction
Ten ml of ether extract was evaporated to dryness. 0.5 ml acetic anhydridethen 0.5 ml
chloroform was added on the residue, the solution was transferred to a dry test tube and by
means of pipette, and concentrated sulfuric acid (1-2 ml) was added at the wall of the tube.
Formation of a brownish-red or violet ring at the contact zone and formation of green or violet
color at supernatant layer indicate the presence of sterols and terpenoid. (Ciulei, 1982)
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3.8.1.2.Carr Price’s reaction:
Ten ml of ether extract was evaporated to dryness and a saturated solution of antimony
trichloride in chloroform (2-3 drops) was added. Formation of blue pigment which later on
becomes red indicates presence of carotenoids. (Ciulei, 1982)

3.8.1.3.Identification of volatile oils:
Ten ml of extract was placed in a flask and evaporated to dryness. A characteristic odor indicates
presence of volatile oils. (Ciulei, 1982)
3.8.1.4.Identification of alkaloids:
Ten ml of ether extract was evaporated to dryness, the residue was dissolved in 1.5 ml of 2%
HCl, and the solution which obtained was divided into two equal volumes.
1. Two to three drops of Mayer’s reagents (K2HgI4) was added to 0.5 ml of acidic solution.
The formation of creamy-white precipitant after 15 minutes indicates the presence of
alkaloids.
2. Two to three drops of Dragendroff’s reagents (Potassium Bismuth Iodide) was added to
0.5 ml of acidic solution. The formation of orange red color after 15 minutes indicates the
presence of alkaloids. (Ciulei, 1982)
3.8.1.5.Identification of cardenolides
Baljet’s test
Ten ml of baljet reagent (9.5 ml of picric acid + 0.5 ml of 10% of NaOH) were added to 10 ml of
chloroform extract. Formation of orange red color indicates the presence of cardenolides. (Ciulei,
1982)
3.8.1.6.Identification of saponins
Froth reaction
Two ml of chloroform extract was diluted (1:19) in a test tube of 1.5 cm diameter and shaked for
15 minutes. The occurrence of a foam (froth) column of at least 1 cm in height and persisting for
a minimum 5 minutes indicates the presence of saponins. (Ciulei, 1982)
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3.8.2.Saponifiable fraction
3.8.2.1.Identification of flavonoids
Shibata’s reaction:
Five ml of ether extract was evaporated to dryness, the residue was dissolved in methanol (50%),
Two to three drops by heating then metal magnesium and 5-6 drops of conc. HCl were added.
Formation of red or orange color indicates the presence of flavonols or flavonones. (Ciulei,
1982)
3.8.2.2.Identification of cardenolides
Baljet’s test
Ten ml of baljet reagent (9.5 ml of picric acid + 0.5 ml of 10% of NaOH) were added to 10 ml
of chloroform extract. Formation of orange red color indicates the presence of cardenolides.
(Ciulei, 1982)
3.8.2.3.Identification of saponins
Froth reaction
Two ml of chloroform extract was diluted (1:19) in a test tube of 1.5 cm diameter and shaked for
15 minutes. The occurrence of a foam (froth) column of at least 1 cm in height and persisting for
a minimum 5 minutes indicates the presence of saponins. (Ciulei, 1982)
3.8.3.Active principles from ethanol extract:
Standard chemical tests were carried out on ethanol extract in order to investigate the presence of
active principles .
Table 3: The standard chemical tests for the major groups of compounds in ethanol extracts.
Major groups of

Standard chemical tests

compounds
Alkaloids

Dragendroff’s and Mayer’s reagents

Catechol

Stiasny’s reagent

Tannins ( gallic, condensed)

ferric chloride

Flavon glycosides

Shibata’s reaction

Reducing compounds

Fehling solution A & B
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3.8.3.1.Identification of alkaloids:
Five ml of ethanol extract was transferred into capsule and evaporated on a boiling water-bath.
The residue was dissolved in 1.5 ml of 2% HCl; the solution which obtained was divided into
two equal volumes.
1. Two to three drops of Mayer’s reagents was added to 0.5 ml of acidic solution.
2. Two to three drops of Dragendroff’s reagents was added to 0.5 ml of acidic solution.
The formation of turbidity or precipitate after 15 minutes indicates the presence of alkaloids.
(Ciulei, 1982)
3.8.3.2.Identification of catechols:
Five ml of ethanol extract was evaporated to dryness. 2-3 drops of Stiasny’s reagent
(10 ml 40% formalin and 5 ml concentrated HCl) were added. Formation of yellow color
indicates the presence of catechols. (Ciulei, 1982)
3.8.3.3.Identification of Tannins:
Five ml of ethanol extract was diluted with 2 ml of water and 2 drops of ferric chloride was
added. The formation of a blackish blue color indicates the presence of Gallic tannins, where
formation of a green blackish color indicates the presence of condensed tannins. (Ciulei, 1982)
3.8.3.4.Shibata’s reaction:
Five ml of ethanol extract was evaporated to dryness, the residue was dissolved in methanol
(50%, 2-3 drops) by heating then metal magnesium and 5-6 drops of conc. HCl were added.
Formation of red or orange color indicates the presence of flavonols or flavonones respectively.
(Ciulei, 1982)
3.8.3.5.Reducing compounds (sugars) identification:
One ml of ethanol extract was diluted with 2 ml of distilled water, then 0.5 ml of Fehling
solution A ( 0.5% of copper sulphate) and 0.5 ml of Fehling solution B (Sodium Potassium
Tartarate) were added and heated in a water bath for 2 minutes. Formation of a brick-red
precipitate indicates the presence of reducing sugars. (Ciulei, 1982)
3.8.4.Isolation by GC/MS and characterization of compounds: Phytochemical study showed
maximum presents of constituents in non-saponifiable & saponifiable extract and moderate
constituents in methanolic extract. GC/MS analysis was carried out using Perkin Elmer auto
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system XL with turbo mass system equipped with PE 5 MS 30m X 250 micron silica capillary.
Injector and detector temperatures were 250 º and 300º C, respectively. The temperature started
from 70 º C for 5 min and then rose to 290 ºC at the rate of 10 º C per minute. Helium was used
as carrier gas. The MS was taken at 70 eV. Scanning speed was 0.84 scans s−1 and the scanning
period was from 40 to 550 s. sample volume was kept 3 μL.
Interpretation on mass spectrum of GC-MS was done using the library database of Mainlib and
Replib.
3.8.5.Ethical Considerations
Approval Letters
It was obtained from Al Azhar University, Academic Affairs Office (Annex no. 1)
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Chapter 4
Results
This study was conducted to improve the knowledge and research on scientific signs in Qur’an
and Sunnah through the chemistry knowledge of active ingredient (s) to prevent from the
diseases. This chapter presents the result of qualitative and GC/MS of the pumpkin extracts
4.1.Qualitative analysis:
4.1.1.Chloroform Extract
Non saponifiable
Test
Identification
of sterols &
triterpenes
Identification
of volatile
oils
Identification
of basic
alkaloids
Cardenolids
Saponine

Leaves 3

Leaves 4

Non Saponifable samples
Leaves 5
Leaves 6

Leaves 7

+

+

+

+

+

+

+

+

+

+

-

-

-

-

-

+
+

+
+

+
+

+
+

+
+

Saponifiable

Test
Flavonoids
aglycone
Fatty acids
Cardenolids
Saponine

Leaves 3

Leaves 4

Saponifable samples
Leaves 5
Leaves 6

Leaves 7

+

+

+

+

+

+
+
+

+
+
+

+
+
+

+
+
+

+
+
+
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4.1.2.Ethanolic Extract
Test
Identification
of alkaloids
salts
Identification
of catechol
Identification
of tannins
Identification
of reducing
compounds
Identification
of flavone
glycosides
Saponine

Leaves 3

Leaves 4

Ethanolic Extract
Leaves 5
Leaves 6

Leaves 7

+

+

+

+

+

+

+

+

-

-

+

+

+

+

-

-

+

-

+

-

+

+

+

+

+

+

+

+

+

+
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4.2.GC/MS
4.2.1.Non-saponofiable & saponifiable fractions of petroleum ether extract of March
Regarding to sample specification and retention time see annex no. 2
4.2.1.1.Vitamin E
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4.2.1.2.Ajmaline
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4.2.2.Non-saponofiable & saponifiable fractions of chloroform extract of March
Regarding to sample specification and retention time see annex no. 3
4.2.2.1.Piperidine

44

4.2.2.2.1H-Imidazole, 2-ethyl-4-methyl- or (Imidazole, 2-ethyl-4-methyl-)

45

4.2.2.3.Methoxyphenamine

46

4.2.2.4 Ephedrine, (ñ)-

47

4.2.3.Non-saponofiable & saponifiable fractions of petroleum ether extract of April
Regarding to sample specification and retention time see annex no. 4
4.2.3.1.Vitamin C (L-Ascorbic acid)

48

4.2.3.2.Orciprenaline

49

4.2.3.3.Guanosine

51

4.2.3.4.Taurolidine

51

4.2.3.5.Farnesol

52

4.2.3.6.Tetradecanoic acid (Myristic acid)

53

4.2.3.7.Squalane

54

4.2.3.8.Phytol

55

4.2.3.9.Theophylline

56

4.2.3.10.Ribavirin

57

4.2.4.Non-saponofiable & saponifiable fractions of chloroform extract of April
Regarding to sample specification and retention time see annex no. 5
4.2.4.1. Tetradecanoic acid (Myristic acid)

58

59

4.2.4.2.Noscapine

61

4.2.4.3.Morphine

61

4.2.5.Non-saponofiable & saponifiable fractions of chloroform extract of May
Regarding to sample specification and retention time see annex no. 6
4.2.5.1.Clomipramine

62

4.2.5.2.Terfenadine

63

4.2.5.3.Orciprenaline

64

4.2.5.4.Phenelzine

65

4.2.5.5.Norephedrine

66

4.2.5.6.Propofol

67

4.2.5.7.Opipramol

68

4.2.5.8.Methoxy phenamine

69

4.2.5.9.levomepromazine

71

4.2.5.10.Floxuridine

71

2.4.6.Non-saponofiable & saponifiable fractions of petroleum ether extact of June
Regarding to sample specification and retention time see annex no. 7
2.4.6.1.Cytisine

72

2.4.7.Non-saponofiable & saponifiable fractions of chloroform extract of June
Regarding to sample specification and retention time see annex no. 8
2.4.7.1.Imipramine

73

2.4.7.2.Indapamide

74

2.4.7.3.Imipramine

75

2.4.8.Non-saponofiable & saponifiable fractions of petroleum ether extact of July
Regarding to sample specification and retention time see annex no. 9
2.4.8.1.Phytol

76

2.4.8.2.Vitamin E

77

2.4.9.Non-saponofiable & saponifiable fractions of chloroform extract of July
Regarding to sample specification and retention time see annex no. 10
2.4.9.1.Piperazine

78

2.4.9.2.Floxuridine

79

2.4.9.3.Carenone
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Chapter 5
Discussion
Miracles from Quran represent a real challenge in discovering of chemical ingredients and its
relationship with remedies. Selection of pumpkins within billion of plants did not come by
chance but it was a message from God to search in-depth in the mysteries and secrets of this
great plant, modern science demonstrate, by modern techniques, and through this thesis for the
first time to highlight the 34 natural chemical compounds are present among more than 6000
compounds needs more effort and deep investigation to elucidate them in the plant. Through the
presence of Thirty-four of natural chemical compounds can clearly see and interpret what extent
physical, psychological, and illness suffered by Younis peace be upon him and how he was to
pumpkin leaves the most prominent role in his recovery. Through this chapter will address the
interpretation and importance of thirty-four compounds as well as the qualitative analysis.
5.1.Qualitative
The preliminary phytochemical investigation of different extracts (chloroform and ethanol) of
the powder samples of pumpkin was carried out. In qualitative analysis of chloroform extracts
(non-saponifiable & saponifiable) fractions, five chemical tests were carried out on nonsaponifiable fraction and four of saponifiable fraction of chloroform extracts of powder samples
for determination the presence of various phytoconstituents.
Libermann-buchard’s reaction gave positive results in all samples of non- saponifiable fractions
of chloroform, which means the presence of sterols and terpenoids, due to formation of a
brownish-red ring at the contact zone with formation of a strong green color at supernatant layer
indicating the presence of sterols in high amounts. Sterols in modern clinical studies have
supported their role as anti-inflammatory (Singh, 2006). No data regarding the present of sterols
on the leaves of pumpkin, but many authers wrote about the present of sterols in other parts of
the plant in specialy in pumpkin seed (Abidi, 2001; Janick, 2007).
Volatile oil identification test gave strong positive in all samples of non- saponifiable fraction of
chloroform extracts, which responsible for antimicrobial activity; this result supports the findings
of many authors in the seeds of pumpkin, and just one article support the findings in Telfairia
occidentalis leaf (Oyewole, 2012).
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Regarding to alkaloids identification test including (Dragendroff’s reagent and Mayer’s reagent)
gave negative results in all samples of non- saponifiable fractions of chloroform extracts, which
means the absence of alkaloids. The ethanoloic extract show the presence of alkaloids salt in all
samples of pumpkin. Theses results coming in according to other species from Curcubitacea
family, Onyeka, 2007 and Saalu et al., 2010 showed the presence of alkaloids in Telfairia
occidentalis Hook f leaf in ethanolic extract.( Onyeka, 2007& Saalu et al., 2010).
Baljet’s test show a positive result in all samples of non - saponifiable fraction of chloroform
extracts, which indicate present of cardiotonic agents responsible to ameliorate and to improve
cardiac activity. Froth test gave strong positive in all samples also, which indicate the presence
of saponine with great value in therapy such as antiinflamatory agents, stomach ulcer healing and
hormonal balance (Dewick, 2009).
Regarding to saponifiable fraction, Shibata’s reaction gave a positive results, in all samples of
saponifiable fraction of chloroform extracts, which indicate present of flavonoids with various
pharmacological activity very usuful for the miracle event, such as diuretic action, improve the
perifirical circulation as well as anti-inflammatory agent. (Dewick, 2009).
Presence again the cardenolides in all samples of this fraction give a potency action of these
compounds also necessary for relief from possible cardiac arrest resulting from the event.
Similary with froth test which appear positive for all samples to highlight the effect of saponine.
Regarding the qualitative analysis of ethanol extracts, six chemical tests were carried out on the
extract, these are Identification of alkaloids salts, catechol, reducing compounds, flavone
glycosides and saponins. All tests are strong positive except reducing compounds which found
partially positive. This result partially agreed with other researcher worked on Curcumita
maxima semen, where found a positive results on carbohydrates, saponins and flavonoids and
negative for alkaloids and steroids (Ravishankar et al, 2012), while others as we mention above
found positive results for alkaloids in Telfairia occidentalis Hook f leaf in ethanolic extract
(Onyeka, 2007 ; Saalu et al., 2010).
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5.2.GC/MS
Present study of phytochemical analysis in the leaf powder of pumpkin extract with chloroform,
the phytochemical compound screened by GC-MS method. In this GC-MS analysis, 34 bioactive
phytochemical compounds were identified in leaves of pumpkin.
The 31 compounds predominantly phenolic derivatives are present included hydrocarbons,
carbohydrates, fatty ccid, fatty acid ester, alcoholic compounds, alkaloids, ketones and alkenes
compounds. These different active phytochemicals have been found to possess a wide range of
activities, which may help in the protection against incurable diseases.
Non-saponofiable & saponifiable fractions have approximative the same consitiuents, this fact
appearing also in qualitative analysis, for this reason will discuss the most common compounds
in the chloroform extracts as total extract.
5.2.1.Vitamin E:
Predominant in March & July, the E vitamins consist of eight naturally occurring tocopherols, of
which α-tocopherol is the most active. The primary function of vitamin E is antioxidant in the
prevention of the nonenzymic oxidation of cell components, for example, polyunsaturated fatty
acids, by molecular oxygen and free radicals. Vitamin E deficiency is almost entirely restricted
to premature infants. When observed in adults, it is usually associated with defective lipid
absorption or transport. The signs of human Vitamin E deficiency include sensitivity of
erythrocytes to peroxide, and the appearance of abnormal celluar membranes(Champe et
al.,2008; Ritter et al.,2008).
Free radicals cause membrane and epithelial injury and have been implicated in the
pathophysiology of numerous diseases, including cancer and atheroma. Epidemiological studies
suggested that reduced vitamin E intake is associated with increased atherogenesis . Large
studies of vitamin E supplementation for a number of cardiovascular disorders and cancers have
not shown clear benefit, and there is a theoretical risk that prolonged ingestion of high doses
could be harmful( Ritter et al.,2008).
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Fig. 11: The base structure, represented shows that tocopherols are methyl- substituted
tocopherol derivatives. ( Block& Beale,2004)

(+)-α-tocopherol is about 1.36 times as effective as (±)-α-tocopherol in rat antisterility
bioassays. β-tocopherol is about half as active as α-tocopherol, and γ-tocopherol and δtocopherol are only 1/100 times as active as α-tocopherol. The esters of tocopherols (e.g.,
acetate, propionate and butyrate) are more active than the parent compound. This is true also of
the phosphoric acid esters of (±)-δ-tocopherol when it is administered parentrally. The ethers of
tocopherols are inactive. Oxidation of the tocopherols to their corresponding quinines also leads
to inactive compounds. Replacement of methyl groups by ethyl groups decrease activity. The
introduction of adouble bond in the 3,4 position of α-tocopherol reduces its activity by about two
thirds. Reduction of the size of the long alkyl side chain or the introduction of double bonds in
this side chain decrease activity (Block& Beale,2004).
5.2.2.Ajmaline:
Predominant in March, Ajmaline is an alkaloid (Indoline Alkaloids of intermediate basicity)
present in Rauwolfia serpentine (Evans,2002; Gawade& Fegade,2012), that is a highly effective
antiarrhythmic drug usually included in class Ia according to the Vaughan-Williams
classification. It has been used for the treatment of various types of both atrial and ventricular
tachyarrhythmias in clinical practice for over forty years. In the medical treatment of sustained
ventricular tachycardia, ajmaline was reported to be more effective than lidocaine.
Ajmaline has been used to convert atrial fibrillation to sinus rhythm and also
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in the treatment of patients with Wolf-Parkinson-White syndrome with
paroxysmal atrial fibrillation because of its pronounced effect on the accessory
pathway . Recently, ajmaline has been used to unmask the concealed or intermittent forms of
Brugada syndrome caused by mutation or polymorphism in the sodium cardiac channel gene
(Bahnikova et al.,2002; Bébarová et al.,2005;Batchvarov et al.,2009).
5.2.3.Piperidine:
Predominant in March, it is obtained Piper nigrum (Black Pepper) and does not possess any
pharmacological activity, but has a N-atom in a heterocyclic ring.
5.2.4.1H-Imidazole, 2-ethyl-4-methyl- or (Imidazole, 2-ethyl-4-methyl:)
Predominant in March, imidazole is a planer five-member heterocyclic ring with 3C and 2N
atom and in ring N is present in 1st and 3rd positions. The imidazole ring is a constituent of
several important natural products, including purine, histamine, histidine and nucleic acid.
On the basis of various literature surveys Imidazole derivatives shows various pharmacological
activities
1. Anti fungal and Anti-bacterial activity
2. Anti inflammatory activity and analgesic activity
3. Anti tubercular activity
4. Anti depressant activity
5. Anti cancer activity
6. Anti viral activity
7. Antileishmanial activity
Biological significance of imidazole
Imidazole is incorporated into many important biological molecules. The most important is the
amino acid histidine, which has an imidazole side chain. Histidine is present in many proteins
and enzymes play a vital role in the structure and binding functions of hemoglobin. Histidine can
be decarboxylated to histamine, which is also a common biological compound. It is a component
of the toxin that causes urticaria, i.e. allergic( Shalini et al.,2010).
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5.2.5.Methoxyphenamine: in March and May
Predominant in May, methoxyphenamine is a sympathomimetic agent which causes
bronchodilatation and is used in commercial preparations as a nasal decongestant. It is thought to
be an indirectly acting sympathomimetic agent. Nevertheless there have been few studies of the
nasal decongestant properties of methoxyphenamine, (Lau et al., 1990).
It is frequently used in alleviating the bronchial asthma and symptoms of COPD including
cough, sputum and asthma. However, there are few studies of it’s anti-inflammatory effect on
COPD. (Yue-Hong et al., 2003).

5.2.6.Ephedrine
Predominant in March, occurs naturally in many plants, being the principal alkaloid of Ma
Huang which has been used in China for over 2000 years. It has agonist activity at both α and βreceptors. It contain two asymmetric carbon atoms, four compounds are available only racemic
and L-ephedrine are clinically in use. Ephedrine differs from adrenaline mainly by its:

1. effectiveness after oral administration
2. longer duration of action
3. more pronounced central actions
4. much lower potency

It produces a sharp rise in systolic, diastolic and pulse pressures, with a reflex
bradycardia, similar to adrenaline but lasting for 10 times as long.
Uses: Ephedrine is mainly used as a bronchodialator in asthma. It is used to treat narcolepsy and
depressive state. It is also used as nasal decongestant, mydriatic and in certain allergic disorders.
(Nadendla,2005)
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5.2.7.Vitamin C (L-Ascorbic acid):
Predominant in April, the active form of vitamin C is ascorbate acid. The main function of
ascorbate is as a reducing agent in several different reactions, for example, hydroxylation of
propyl and lysyl residues of collagen. Vitamin C is, therefore, required for the maintenance of
normal connective tissue, as well as for wound healing. Vitamin C facilitates the absorption of
dietary iron from the intestine. (Champe et al.,2008)
A deficiency of ascorbic acid results in scurvy, a disease characterized by sore and spongy gums,
loose teeth, fragile blood vessels, swollen joints, and anemia. Many of the deficiency symptoms
can be explained by a deficiency in the hydroxylation of collagen, resulting in defective
connective tissue. (Champe et al.,2008)
Vitamin C is one of a group of nutrients that includes vitamin E and β- carotene, which are
known as antioxidants. Consumption of diets rich in these compounds is associated with a
decreased incidence of some chronic diseases, such as coronary heart disease and certain
cancers. However, clinical trials involving supplementation with the isolated antioxidants have
failed to determine any beneficial effects. (Champe et al.,2008)
5.2.8.Orciprenaline: April and May
Predominat in April and May, metaproterenol occurs as sulphate salt. It is odorless, bitter taste,
water-soluble crystalline solid. It is photosensitive compound hence should be protected from
light and air.
Uses: Metaproterenol possesses strong β2-agonistic properties. It is used in the treatment of
bronchial asthma. (Nadendla,2005)
5.2.9.Guanosine (Guanine, 9á-d-ribofuranosyl):
Predominant in April,it is similar to acyclovir. Acyclovir (Zovirax) is a guanine nucleoside
analogue, most effective against herpex simplex virus-1 (HSV-1) and herpex simplex virus2(HSV-2), but it has some activity against varicella virus( VCV) citomegalo virus(CMV), and
Ebstien virus( EBV). Valacyclovir (Valtrex) is the L-valine ester prodrug of acyclovir.
Acyclovir is converted to its active metabolite via three phosphorylation steps. First, viral
thymidine kinase converts acyclovir to acyclovir monophosphate. Next, host cell enzymes
convert the monophosphate to the diphosphate and then to the active compound, acyclovir
triphosphate. Because viral thymidine kinase has a much greater affinity for acyclovir
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triphosphate than does mammalian thymidine kinase, acyclovir triphosphate accumulates only in
virus-infected cells.
The active metabolite of acyclovir inhibits herpesvirus DNA replication in two ways.Acyclovir
triphosphate acts as a competitive inhibitor for the incorporation of deoxyguanosine triphosphate
(dGTP) into the viral DNA. In addition, acyclovir that is incorporated into viral DNA acts as a
chain terminator because it lacks the 3-hydroxy group necessary for further chain elongation.
Viral DNA polymerase becomes irreversibly bound to an acyclovir-terminated DNA chain and is
unavailable for further replicative activity. The effect of acyclovir on host cell DNA synthesis is
much smaller than its effect on the viral enzyme. Concentrations of acyclovir significantly
beyond the therapeutic range are required to inhibit host cell growth. (Criage&stitzel, 1997).
Clinical Uses
Oral acyclovir is useful in the treatment of HSV-1 and HSV-2 infections, such as genital
herpes, herpes encephalitis, herpes keratitis, herpes labialis, and neonatal herpes. In initial
episodes of genital herpes, oral acyclovir has been found to reduce viral shedding, increase the
speed of healing of lesions, and decrease the duration of pain and new lesion formation.
Acyclovir appears to be less effective in the treatment of recurrent herpes genitalis but may be
used for the long-term suppression of recurrent HSV. Intravenous acyclovir is used in the
treatment of herpes simplex encephalitis, neonatal HSV infection, and mucocutaneous HSV
infection in immunocompromised individuals. Acyclovir ointment is used in the treatment of
initial genital herpes but is not effective for recurrent disease. (Criage&stitzel, 1997).
5.2.10.Taurolidine: April
Predominant in April, Taurolidine (TN), or bis(1,1-dioxoperhydro-1,2,4- thiodiazinyl-4)methane, is an antibacterial drug originally synthesised in 1970 with activity against a broad
spectrum of microorganisms and has been used as a safe lavage antibiotic to prevent bacterial
infection in patients after abdominal surgery. Over recent years, in vitro evidence has highlighted
the role of TN as a pro-apoptotic and antiangiogenic agent and as an inhibitor of protein
biosynthesis. Some of these in vitro effects were also observed in brain tumor cells, whereas
normal cells were unaffected. Moreover, intraperitoneal administration of TN in experimental
rats inhibited the growth of injected ovarian and colon cancer cells. Safety and efficacy of
intracavitary administration of TN, along with a prolonged i.v. administration has been proposed
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to treat human tumors and indicates that this drug is of potential help for therapy of tumors with
prevalent local spreading, such as peritoneal and pleural mesothelioma. (Walters et al.,2007;
Aceto et al.,2009; Chromik et al.,2010)
Taurolidine also appears to have immunoregulatory properties, blunting lipopolysaccharideinduced tumor necrosis factor and interleukin-1 release from human peripheral blood
mononuclear cells and also reducing adherence of bacteria to human epithelial cells in vitro,
(Torres-Viera et al., 2000).
5.2.11.Farnesol:
Predominant in April, Farnesol (FOH) is a 15-carbon isoprenoid alcohol, widely distributed in
nature as an odoriferous component that may be generated within cells by enzymatic
dephosphorylation of farnesyl pyrophosphate (FPP), an intermediate of the metabolic pathway
yielding sterols and other isoprenoid compounds from mevalonate. FOH, as the first quorumsensing molecule, acts to suppress Candida albicans mycelial development. Recently this
isoprenoid alcohol has been demonstrated to inhibit the growth of some bacteria, such as
Staphylococcus mutans and S. aureus and fungal species, such as Saccharomyces cerevisiae,
Aspergillus nidulans, Fusarium graminearum and Paracoccidioides brasiliensis. (Liu et al.,
2010).
Recent reports have shown that farnesol can intensify the effect of antimicrobial agents on
Staphylococcus aureus (S. aureus) and Escherichia coli (E. coli). These studies demonstrated
that farnesol inhibits oxidation–reduction reactions and also increases the susceptibility of S.
aureus to gentamicin; because gentamicin requires ATP-dependent transport to enter the cells,
this result suggests that membrane integrity is disrupted by farnesol. Membrane damage would
also facilitate the penetration of antibiotics, such as macrolides and quinolones. Farnesol is likely
to be potent, providing effective K+ leakage from the cytoplasm and causing less toxicity in
humans. These interesting results led us to investigate whether farnesol exhibits EPI activity in
mycobacteria, (Jing et al., 2010).
Among the recently identified extracellular stimuli of apoptosis in human tumor cells is
farnesol, a naturally available sesquiterpene alcohol and a key intermediate in de novo synthesis
of cholesterol in all mammalian cells. Interestingly, although farnesol was shown to induce
apoptosis in different types of human cancer cells, it seems to preferentially induce apoptosis in
neoplastic cells versus nonmalignant cell. Studies on the apoptotic effects of farnesol on certain
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human tumor cells demonstrated that the addition of farnesol resulted in the rapid inhibition of
phosphatidylcholine (PC) synthesis due to the inhibition at the cholinephosphotransferase step.
Phosphatidylcholine is the most abundant lipid present in eukaryotic cell membranes comprising
∼50% of cellular phospholipid mass. Diacylglycerol (DAG), a protein kinase C activator, is a
lipid second messenger that acts as a signaling molecule and regulates cell growth and apoptosis.
In those studies, the exogenous administration of diacylglycerol significantly reduced farnesolinduced apoptosis but did not rescue phosphatidyl choline synthesis. It was concluded from these
observations that farnesol-induced apoptosis is likely due to farnesol’s activation of a
diacylglycerol -mediated process that results in the induction of apoptosis or inhibition of a
diacylglycerol -dependent process that is required for cell proliferation.( Scheper et al.,2008).
5.2.12.Tetradecanoic acid (Myristic acid):
Predominant in April, Myristic acid (C14:0) usually accounts for small amounts (less than 1
wt%) of total fatty acids (FA) in animal tissues but is abundant in milk fat (7–12 wt% of total
FA) or in copra and palmist oils (15–23 wt% and 15–17 wt%, respectively). Epidemiological and
clinical studies have shown that dietary fats containing high levels of saturated fatty acids
(usually more than 15% of total energy) induce an increase in plasma total and low density
lipoprotein (LDL) cholesterol concentrations in humans . Among saturated FA, myristic acid
(given at more than 10% of total energy) consistently seems to increase animal and human blood
cholesterol concentrations more than other FA. From these studies, it has therefore been
suggested that myristic acid may be the most hypercholesterolemic saturated FA, followed by
lauric acid (C12:0) and palmitic acid (C16:0). The biological mechanisms involved in this
increase are (1) a decrease in hepatic LDL receptor activity, thereby affecting plasma lipoprotein
clearance and (2) an increase in LDL-cholesterol production rate, (Rioux et al., 2005).
5.2.13.Squalene:
Predominant in April, Squalene is a triterpene that is an intermediate in the cholesterol
biosynthesis pathway.
It was so named because of its occurrence in shark liver oil, which contains large quantities and
is considered its richest source. However, it is widely distributed in nature, with reasonable
amounts found in olive oil, palm oil, wheat-germ oil, amaranth oil, and rice bran oil. Squalene,
the main component of skin surface polyunsaturated lipids, shows some advantages for the skin
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as an emollient and antioxidant and for hydration and its antitumor activities. It is also used as a
material in topically applied vehicles such as lipid emulsions and nanostructured lipid carriers
(NLCs). Substances related to squalene, including β-carotene, coenzyme Q10 (ubiquinone) and
vitamins A, E and K. ( Zih-R.,2009).
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Fig. 12: Chemical structures of (A) squalene, (B) β-carotene, (C) coenzyme Q10, and (D)
vitamins A, (E) E, and (F) K1.( Zih-Rou et al.,2009)

Squalene is widely used for numerous vaccine and drug delivery emulsions due to its
stability enhancing effects and biocompatibility. Emulsions containing squalene facilitate
solubilization, modified release, and cell uptake of drugs, adjuvants, and vaccines. Squalene and
its hydrogenated form, squalane, have unique properties that are ideally suited for making stable
and non-toxic nanoemulsions. Because of these characteristics, numerous squalene-based
emulsions have been effectively developed for drug and vaccine applications,( Fox,2009).
Squalene synthase in the cholesterol biosynthesis pathway
Squalene synthase catalyzes the first committed step of the sterol branch of the cholesterol
biosynthesis pathway (Fig. 13). The synthesis of these important products is affected by the
inhibition of 3-Hydroxy-3-Methyl Glutayl- Coenzyme A( HMG-CoA) reductase. In addition,
feedback regulation of HMG-CoA reductase involves both the low density lipoprotein
cholesterol (LDL-C) and the non-sterol metabolite, isopentenyl adenosine, which was shown to
suppress HMG-CoA reductase activity in cultured fibroblasts. However, the sterol branch of the
pathway is devoted entirely to the endogenous production of cholesterol end products, such as
steroid hormones, vitamin D, bile acids and lipoprotein particles. Thus, inhibitors of squalene
synthase should selectively inhibit only the synthesis of cholesterol and cholesterol end products.
In addition, variants of the squalene synthase gene appear to modulate plasma cholesterol levels
in human populations and therefore may be linked to cardiovascular disease. ( Do et al.,2009).
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Fig.13: Squalene synthase in the cholesterol biosynthesis pathway. ( Do et al.,2009)
5.2.14.Phytol:
One of the simplest and most important of the diterpenes is phytol, Predominant in April and
July, a reduced form of geranylgeraniol. A phytyl substituent is also found in vitamin K1
(phylloquinone), a naphthoquinone derivative found in plants, though other members of the
vitamin K group (menaquinones) from bacteria have unsaturated terpenoid side-chains of
variable length. The phytyl group of phylloquinone is introduced by alkylation of
dihydroxynaphthoic acid with phytyl diphosphate and a similar phytylation of homogentisic acid
features in the formation of the E group vitamins (tocopherols), (Dewick,2002).
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Fig.14: phytol, vitamin K1and vitamin E.(Dewick,2002)
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5.2.15.1H-Purine-2,6-dione, 3,7-dihydro-1,3-dimethyl- (Theophylline: )
Theophylline predominant in April, it remains one of the most widely prescribed drugs for the
treatment of asthma and COPD world-wide, since it is inexpensive and widely available. In
many industrialized countries, however, theophylline has become a third-line treatment that is
only used in poorly controlled patients as an add-on therapy. This has been reinforced by various
national and international guidelines on asthma and COPD therapy. ( Barnes,2005; Barnes,2010)
The frequency of side effects at the previously recommended doses and the relatively low
efficacy of theophylline have recently led to reduced usage, since inhaled β2-agonists are far
more effective as bronchodilators and inhaled corticosteroids have a greater anti-inflammatory
effect. Despite the fact that theophylline has been used in asthma therapy for over 70 years, there
is still considerable uncertainty about its molecular mode of action in asthma and its logical place
in therapy. Recently novel mechanisms of action that may account for the effectiveness of
theophylline in severe asthma have been elucidated. Because of problems with side effects, there
have been attempts to improve on theophylline and recently there has been increasing interest in
selective phosphodiesterase (PDE) inhibitors, which have the possibility of improving the
beneficial and reducing the adverse effects of theophylline. ( Barnes,2005; Barnes,2010)

Table 4. Proposed mechanisms of action of theophylline.( Barnes,2010)
Theophylline has several cellular effects that may contribute to its clinical efficacy in the
treatment of asthma. ( Barnes,2010)
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Fig.15: Multiple cellular effects of theophylline. ( Barnes,2010)

1.Airway Smooth Muscle Effects
The primary effect of theophylline was assumed to be relaxation of airway smooth muscle and in
vitro studies have shown that it is equally effective in large and small airways. In airways
obtained at lung surgery approximately 25% of preparations fail to relax with a ß-agonist, but all
relax with theophylline. The molecular mechanism of bronchodialation is almost certainly
related to phosphadiesterase (PDE) inhibition, resulting in an increase in cyclic adenosine mono
phosphate( AMP). (Ritter et al.,2008; Barners, 2010).
Theophylline is a weak bronchodilator at therapeutically relevant concentrations, suggesting that
some other target cell may be more relevant for its anti-asthma effect.
In vivo intravenous aminophylline (salt of theophyllin) has an acute bronchodilator effect in
asthmatic patients, which is most likely to be due to a relaxant effect on airway smooth muscle.
The bronchodilator effect of theophylline in chronic asthma is small in comparison with β2agonists, however. Several studies have demonstrated a small protective effect of theophylline on
histamine, methacholine or exercise challenge, ( Barnes, 2010).
2. Anti-inflammatory Effects
There is increasing evidence that theophylline has anti-inflammatory effects in asthma,
(Barnes, 2005; Barnes, 2010; Profire et al., 2010; Wang et al., 2011) and that these are seen at
lower plasma concentrations than are needed for bronchodilatation. Theophylline inhibits
mediator release from human lung, (Ritter et al., 2008; Barners, 2010), although high
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concentrations are necessary and it is likely that this effect involves an increase in cyclic AMP
concentration due to PDE inhibition. Theophylline also has an inhibitory effect on superoxide
anion release from human neutrophils and inhibits the feedback stimulatory effect of adenosine
on neutrophils in vivo. At therapeutic concentrations in vitro theophylline may increase
superoxide release via an inhibitory effect on adenosine receptors, since endogenous adenosine
may normally exert an inhibitory action on these cells,( Barnes,2010).
3. Immunomodulatory Effects
T-lymphocytes are now believed to play a central role in coordinating the chronic inflammatory
response in asthma. Theophylline has several actions on T-lymphocyte function, suggesting that
it might have an immunomodulatory effect in asthma. (Barnes, 2010; Profire et al., 2010)
4. Extra pulmonary Effects
It has been suggested that theophylline may exert its effects in asthma via some action
outside the airways. It may be relevant that theophylline is ineffective when given by inhalation
until therapeutic plasma concentrations are achieved. This may indicate that theophylline has
effects on cells other than those in the airway. An effect of theophylline which remains
controversial is its action on respiratory muscles. Aminophylline increases diaphragmatic
contractility and reverses diaphragm fatigue. This effect has not been observed by all
investigators but there are doubts about the relevance of these observations to the clinical benefit
provided by theophylline. Whether theophylline has any effects on systemic effects or comorbidities in Chronic Obstruction Pulmonary Disease( COPD) patients has not yet been
established. (Barnes, 2010).
5.2.16.Ribavirin:
Predominant in April, Ribavirin (1-β-D-ribofuranosyl-1,2,4-triazole-3-carboxamide) shows
antiviral activity against a variety of RNA viruses and is used in combination with interferon-α to
treat hepatitis C virus infection and as monotherapy for lassa fever virus infection and severe
respiratory syncytial virus infection. Since the discovery of the broad-spectrum antiviral activity
of ribavirin in 1972, it has been suggested that the active form of ribavirin is the
monophosphate,which inhibits inosine monophosphate dehydrogenase (IMPDH), causing a
decrease in the intracellular concentration of GTP. This decrease potentially diminishes viral
protein synthesis and limits replication of viral genomes. However, inhibition of inosine
monophosphate dehydrogenase may not be sufficient for antiviral activity. Other mechanisms of
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action have been proposed but not fully explored, includingr ibavirin is the monophosphate
inhibition of guanylyl transferase activity and inhibition of viral transcription.(Crotty et al.,2000)
5.2.17.Noscapine:
Noscapine is a phthaleideisoquinoline alkaloid (C22H23NO7) from plants of the Papaver genus
(Papaveraceae), Predominant in April. Chemically it is (3S)-6, 7-dimethoxy-3 [(5R)-5, 6, 7, 8tetrahydro-4-methoxy-6- methyl-1, 3-dioxolo [4, 5-g] isoquinolin-5-yl] phthalide
monohydrochloride hydrate. (Nadendla,2005;Mahmoudian& Rahimi-Moghaddam,2009)
Noscapine is an antitussive agent, acting on central nervous system site. ( Matchett et al.,2001;
Nadendla,2005) It also possess weak bronchodialator properties. However, unlike codeine and
other narcotics, noscapine lacks addictive, analgesic, respiratory depressant, and sedative
properties. High affinity noscapine binding sites are brain specific and ion insensitive,
(Nadendla,2005).
Noscapine is a microtubule inteter fering agent that binds stoichiometrically to tubulin and alters
tubulin conformation. Like many other antimicrotubule agents, noscapine suppresses the
dynamics of microtubule assembly, blocks cell cycle progression at mitosis, and then causes
apoptotic cell death in many cancer, (Zhou et al., 2003).
Other clinical applications of this drug are based on its anti-stroke and anti-cancer activities.
Some studies have shown anxiolytic effects of noscapine in mice.
Noscapine effectively inhibits the progression of various cancer types both in vitro and in vivo
with no obvious side effects. Lymphoma, breast cancer, melanoma, ovarian carcinoma, colon
cancer, human non-small cell lung cancer (Mahmoudian& Rahimi-Moghaddam,2009).
Glioblastoma (Mahmoudian & Rahimi-Moghaddam, 2009;Jhaveri et al.,2011), bladder tumors
and prostate cancer,( Barken et al.,2008).
5.2.18.Morphine:
The prototypic narcotic analgesic is (-)-morphine, the principal alkaloid obtained from the opium
poppy (Papaver somniferum), predominant in April. Morphine was isolated as a pure alkaloid by
a German pharmacist, Serturner in 1803.
The morphine molecule has the following important structural features:
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Fig.16: Morphine features.(Nadendla, 2005).
1. A rigid pentacyclic structure consisting of a benzene ring (A), two partially unsaturated
cyclohexane rings (B and C), a piperidine ring (D) and a dihydrofuran ring (E). Rings A, B and
C are the phenanthrene ring system. This ring system has little conformational flexibility. Ring A
and its 3-hydroxyl group is an important structural feature for analgesic activity. Removal of the
3-OH group reduces analgesic activity by 10-fold. (Nadendla, 2005).
2. Two hydroxyl functional groups, a C3-phenolic OH (pKa 9.9) and a C6-allylic OH.
(Nadendla, 2005).
3. An ether linkage between C4 and C5. (Nadendla, 2005).
4. Unsaturation between C7 and C8. (Nadendla, 2005).
5. A basic, 3-amine function at position 17. (Nadendla, 2005).
6. 5 Centers of chirality (C5, C6, C9, C13 and C14) with morphine exhibiting a high degree of
stereoselectivity of analgesic action. Only (-)-morphine is active. (Nadendla, 2005).
Morphine as well as a majority of narcotic analgesics are functionally basic compounds both
pharmaceutically (dosage forms) and physiologically due to the presence of tertiary amine
functions . Hence, morphine exists as a cation at physiologic pH, and readily forms salts with
appropriate acids (commercial products are sulfate and HCl), (Nadendla, 2005).

Fig.17 :Morphine Salt. (Nadendla, 2005).
99

Morphine has been used for centuries to alleviate pain; however, its use is limited by a
number of adverse consequences, including constipation, respiratory suppression, and the
potential development of dependence and addiction after extended periods of administration.
The physiological actions of morphine are recognized to be mediated principally through the µopioid receptor, (Bohn et al., 2003).
It is used widely for preoperative and anxiolytic therapy in pediatric patients, for the
management of postoperative pain, and for moderate-to-severe pain in cancer patients because
of its general availability, the choice of different formulations and routes of delivery, and the
well characterized pharmacological properties, (Illum et al.,2002).

5.2.19.Clomipramine:
Chlorimipramine 3-chloro-5-(3-dimethylaminopropyl)-10,11-dihydro-5H-dibenz-[b, f]- azepine
is a dibenzoazepine derivative drug belonging to the class of pharmacological agents known as
tricyclic antidepressants, predominant in May, which are commonly used in the treatment of the
obsessive-compulsive perturbation states of phobia and panic as well as in depression and other
emotional disturbances, ( Lima et al., 2002; Nadendla, 2005).
Chlorimipramine blocks the reuptake of 5-HT better than any of the other tricyclic
antidepressants. Chlorimipramine selectively block the re uptake of serotonin, thereby increasing
the levels of serotonin in the central nervous system. ( Nadendla,2005)

5.2.20.Terfenadine:
Predominant in May, Terfenadine is one of the second-generation HRH1 antagonists that
penetrate poorly into the central nervous system. In addition to its anti-histaminic activity, TEF
has been shown to block voltage-dependent ion channels and to reverse drug resistance in a
variety of cell types via its interaction with P-glycoprotein.( Jangi et al.,2008)
Terfenadine undergoes extensive frst-pass hepatic metabolism, by the cytochrome P-450
enzyme CYP3A4, to its pharmacologically active metabolite terfenadine carboxylate
(fexofenadine), ( Zünkler et al.,2000).
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5.2.21.Phenelzine:
predominant in May, Phenelzine is 2-phenylethyl hydrazine. It is the hydrazine analog of
phenylethylamine, a substrate of MAO. Phenelzine and several other MAOIs, such as
isocarboxazide, are structurally related to amphetamine and were synthesized in an attempt to
enhance central stimulant properties. (Nadendla,2005)

5.2.22.Norephedrine:
Predominant in May, the Ephedra or Ma huang species of plants are widely used for their
medicinal properties. Naturally occurring ephedrine alkaloids include mainly 1R,2S-ephedrine,
1S,2Spseudoephedrine,1R,2S-norephedrine, 1R,2S-N-methylephedrine, and 1S,2Snorpseudoephedrine. These Ephedra/ ephedrine alkaloids have been used as nasal decongestants,
bronchodilators, and CNS stimulants. In recent years, there have been numerous reports of
adverse reactions resulting from intake, especially in excessive doses, of herbal products
containing extracts of Ephedra as weight loss aids. Other effects such as hypertension, tremors,
myocardial infarction, seizures, and stroke have resulted in fatalities. The United States Food and
Drug Administration has recently prohibited the sale of dietary supplements containing Ephedra.
(Ma et al., 2007).
5.2.23.Propofol:
Predominant in May, Propofol is a liquid short-acting general anesthetic. Chemically it is 2, 6diisopropylphenol, (Nadendla, 2005).
Propofo is an intravenous sedative– hypnotic agent that is commonly administered for sedation
of patients in the intensive care unit (ICU) who are being treated with tracheal intubation and
mechanical ventilation. The pharmacokinetics of propofol in critically ill patients being given
continuous intravenous infusions for sedation differ significantly from the pharmacokinetics of
propofol in healthy surgical patients being given intravenous boluses or short-term infusions of
propofol for anesthesia ( Barr et al.,2001; Kam & Cardone,2007).
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5.2.24.Opipramol: May
Predominant in May, Opipramol, 4-[3-(5H-Dibenz [b,f] azepin-5-yl)-1-piperazinethanol, is a
tricyclic compound for therapy of anxious-depressive states and general anxiety disorders.
(Möller et al., 2001; Turhan& Uslu, 2008).
Opipramol is clinically used in Germany and a few European countries with increasing tendency
to be used as a substitue for benzodiazepines for long-term application. Although structurally
related to imipramine, even the initial pharmacological studies with opipramol indicate major
differences from the tricylics, expecially because opipramol is not an inibitor of the neuronal
reuptake of norepinephrine and serotonin. It is almost completely absorbed from the
gastrointestinal tract, extensively metabolized by oxidation, and eliminated mainly via the
kidneys (Turhan& Uslu, 2008).

5.2.25.Levomepromazine:
Levomepromazine (Methotrimeprazine), predominant in May, is a phenothiazine that was first
introduced in 1956. It is structurally similar to Chlorpromazine: has a methoxy group at carbon 2
of the phenothiazine ring instead of a chlorine atom and a methyl group at carbon 2 of the
aliphatic side chain (Srivastava et al.,2009) and Clozapine. It is known to cause hypothermia and
postural hypotension in ambulant patients over the age of 50 years. It is licensed for use in the
treatment of Schizophrenia and as adjunctive treatment in palliative care including management
of pain and associated restlessness, distress, or vomiting. Although several studies have shown it
to be an effective antipsychotic and anxiolyitic it is seldom used nowadays in psychiatry.
Recently there has been a renewal of interest in its use as it has been found to be of benefit in the
treatment of sleep problems associated with posttraumatic stress disorder (PTSD) and in the
management of agitation in acquired brain injury patients, (Devapriam et al.,2008).
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5.2.26.Floxuridine: May and chloroform extract of July
Floxuridine (FUdR, 5-fluoro-2-deoxyuridine), predominant in July, is a fluorinated pyrimidine
that is primarily used for the treatment of metastatic carcinoma of the colon or following
resection of hepatic metastases (Kemeny, et al.,2001;Vig et al.,2003;Ning et al.,2007; Tsume et
al.,2008). FUdR and other pyrimidine analogs have been extensively used in the treatment of a
variety of cancers for the past 40 years, and their mechanisms of action are well understood.
FUdR is phosphorylated intracellularly to yield 5-phosphate of FUdR, the specific competitive
inhibitor for thymidylate synthetase, resulting in the inhibition of DNA biosynthesis.( Ning et
al.,2007). Although clinically effective, FUdR exhibits various side effects as a result of its
actions on highly mitotic tissues such as the gastrointestinal tract and bone marrow. Further,
FUdR, like most other nucleoside anticancer agents, also suffers from low and erratic oral
absorption. Hence, FUdR is administered as an intravenous infusion. (Vig et al.,2003;Ning et
al.,2007). At the same time, FUdR would be degraded to 5-fluorouracil as a result of glycosidic
bond metabolism. The anticancer activity of 5-FU 5000-fold lower than that of FUdR.( Ning et
al.,2007)
Strategies that can improve the oral absorption of FUdR and reduce its toxicity can be of great
benefit. In this regard, prodrug strategies offer maximum flexibility. In the past, a variety of
prodrugs of FUdR were synthesized to improve its physicochemical properties and reduce
toxicity. In this regard, a variety of alkyl ester prodrugs, phosphoramidate prodrugs, and
photoactivated prodrugs of FUdR have been investigated. (Vig et al.,2003). The abundant
presence of thymidine phosphorylase in many tissues, including the liver and intestine, rapidly
converts floxuridine to 5-FU. Thus, improving the resistance of floxuridine to enzymatic
degradation may also increase its therapeutic efficacy.( Tsume et al.,2008)

5.2.27.Cytisine: June

Predominant in June, Cytisine is a natural alkaloid that occurs in a large number of plants of the
Leguminosae family, and is well known as the main toxic principle of the common garden
Laburnum, ( Houlihan et al.,2001).
Cytisine has been used since the 1960s as a smoking cessation drug in East and Central
European countries, where it is marketed as Tabex, registered for this purpose in 20 countries
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(Sopharma. Despite its widespread use, cytisine has not been available for clinical use outside
Eastern and Central Europe. This may in part be explained by limited access to the clinical
studies of cytisine, which were conducted in East and Central European countries and were not
published in English. Cytisine can be manufactured at a very low cost. For instance in Russia,
Poland and Bulgaria, a 25-day course of Tabex is currently 5–15 times cheaper than a 25-day
course of the nicotine patch or gum. The use of cytisine for smoking cessation is out of patent, so
this drug could have an important public health impact in countries and subpopulations where
other smoking cessation drugs are too expensive or are otherwise unavailable. Because the
clinical pharmacology of cytisine is incompletely characterized, there is a need for state-of-theart research in this field,( Etter et al.,2008).
Cytisine is a partial agonist that binds with high affinity to the α4β2 subtype of the nicotinic
acetylcholine receptor. This receptor subtype has been implicated in the development and
maintenance of nicotine dependence and was the primary target for the drug varenicline, which
has proved effective in aiding smoking cessation. Studies in nonhuman species have shown that
cytosine does not cross the blood brain barrier well, and it has been argued that, at the dose used
for smoking cessation, cytisine would be expected to have limited efficacy. But it is not clear
whether the data from nonhuman species can be generalized to humans,( West et al.,2011).

5.2.28.Imipramine:
Predominant in June, Imipramine is the parent tricyclic antidepressant. Imipramine is 5-(3dimethylaminopropyl)- 10, 11-dihydro-5H- dibenz-[b, f]-azepine. It has weak D2 postsynaptic
blocking, anticholinergic and sedative activities. (Nadendla,2005)
It is well established that imipramine (IMI) and related tricyclic antidepressants potentiate the
actions of biogenic amines by blocking their physiological inactivation, transport or reuptake, at
nerve terminals.(Quintero et al.,2005)
5.2.29.Indapamide:
Predominant in June, Indapamide, a thiazide-type diuretic, is a widely used antihypertensive
agent. Numerous randomized controlled studies have shown its antihypertensive efficacy in the
immediate-release (IR) formulation at the dosage of 2.5 mg/day. (Sanam et al.,2012)
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Mechanisim of action
Thiazides inhibit a Na+—Cl– symport in the luminal membrane of the epithelial cells in the
distal convoluted tubule. Thus, thiazides inhibit NaCl reabsorption in the distal convoluted
tubule, and may have a small effect on the NaCl reabsorption in the proximal tubule. Thiazides
enhance Ca++ reabsorption in the distal convoluted tubule by inhibiting Na+ entry and thus
enhancing the activity of Na+ —Ca++ exchanger in the basolateral membrane of epithelial cells.
(Nadendla,2005)

Fig. 18: Mechanisim of action of thiazides. (Nadendla,2005)

5.2.30.Piperazine:
Predominant in July, Piperazine is a cheap and readily available anthelmintic agent with very
wide therapeutic index. It is used in the therapy of ascariasis (round worm) and oxyuriasis
(thread worm) infestations. The piperazines were originally named because of their chemical
similarity with piperadine a constituent of piperine in the black pepper plant(piper nigrum).
Piperazines owes it’s anthelmintic activity to it’s ability to produce flaccid paralysis of the
muscles of the parasite. The parasites expelled as aresult of drug action are paralysed, but not
dead. This eliminates the danger of the worm migration and absorption of the autolysis products
of parasites (Guanasekaran&Anita,2008). It has been shown to have non-specific non-vascular
smooth muscle relaxant activity brought about by its ability to directly depress the smooth
muscle(Ghasi et al .,2009).
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Piperazines are currently the most important building blocks in drug discovery, with a high
number of positive hits encountered in biological screens of this heterocycle and its congeners.
The piperazine template forms the molecular backbone, possesses versatile binding properties
with a frequently occurring binding motif, and provides potent and selective ligands for a range
of different biological targets in medicinal chemistry. The piperazine scaffold and its analogues
are important pharmacophores that can be found in biologically active compounds across a
number of different therapeutic areas. These include anticancer, antifungal, antibacterial,
antimalarial and antipsychotic agents, as well as HIV protease inhibitors and antidepressants.
MST-16 [4,4-1,2-(ethanediyl)bis(1-isobutoxycarbonyloxy-methyl-2,6-piperazinedione)] was
recently approved as an oral anticancer drug for clinical use in Japan. The piperazine analogues
have shown potent antiproliferative activity against colon, prostate, breast, lung and leukemia
tumors; additional studies by the U.S. National Cancer Institute (NCI) have demonstrated the
ability of the lead piperazines to suppress and eliminate experimental tumors in small-animal
models. Mechanistic evaluations have shown that piperazines inhibit microtubule synthesis,
inhibit cell cycle progression and inhibit angiogenesis, which is critical to a tumor cell’s ability
to grow and metastasize. Piperazines kill tumor cells directly through the induction of apoptosis.
The diaryl piperazine derivatives were identified as potent and selective dopamine D4 receptor
antagonists, enterovirus inhibitors and inhibitors of dopamine uptake in the central nervous
system. Piperazine derivatives were shown to inhibit growth inhibition of human
erythroleukemia K562 cells and myeloid leukemia HL-60 cells and also shown to inhibit
topoisomarase II activity. N-Alkyl, N-sulfonyl and N-benzoyl derivatives of
benzhydrylpiperazine derivatives show antimicrobial and anticancer activity, (Yarim et al.,
2012).
5.2.31.Carenone:
Predominant in July, Canrenone, a cardiovascular drug, a sort of steroid, is spironolactone’s
major metabolite and has been widely used as a nonselective aldosterone receptor antagonist
clinically to treat heart failure, high blood pressure, edema, liver ascites, and other cardiovascular
diseases. However, canrenone also has the significant side effects including ataxia, mental
confusion, and hirsutism. To enhance curative effect and reduce those side effects, hydroxylation
and/or nitration steps were developed to synthesize its derivatives, (Da-Ming et al., 2011).
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The hydroxylation of steroids by fungal biocatalysts has been known for many years, this
procedure remains one of the most useful preparative methods for the introduction of hydroxyl
groups at sites of the steroid nucleus remote from other functionality, and the value of microbial
steroid hydroxylation in the preparation of pharmacologically active steroids is well established.
(Da-Ming et al.,2011)

Fig.19:11-α-hydroxylation of canrenone by microbial transformation. (Da-Ming et al.,2011)
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Chapter 6
Conclusion
This study regarding the phytochemicals analysis in the miracles of pumpkin is one of the
pioneer pharmaceutical & scientific researches in the Miracles of Holly Qura’n in the Gaza Strip.
The researcher tries to explain the event with the prophet Yunus (pbuh) from chemically and
pharmaceutical point of view. The researcher can conclude the most important issues as
following:
1. We have the honor to say that, we could have 5000 pages from the GC/MS analysis, with
more than 20.000 probabilities of compounds, varieted in identity with original
compound.
2. Then, we worked hard to reduce the number of those compounds to 31 according to
structure, molecular weight and retention time. These compounds elucidate the state of
the prophet Yunus (pbuh).
3. As mentioned earlier, after the prophet Yunus came out from the whale’s stomach where
it is like a huge cave covering with extremely strong acids which can melt anything at
their ways. In addition, the smooth muscles of the stomach were strongly pushing him
backward. After that, he was swept by the waves from the sea into the shore. He was in a
terrible state! He lay on the shore suffering from weakness, illness and helplessness.
He had a misery where he was unable to walk, to see, to breathe or to move his body, was
unprotected from flies and insects, had severe burnings, had atrophies of neurons of his
brain that prevent him to respond normally for any stimulator or any surrounding affecter,
had an irritation of his skin, had a serious dehydration.
4. Any person in the state of the prophet Yunus (pbuh), we can expect his condition where
he might have the following predicted diseases:


Inflammations.



Infections.



Allergy.



Toxicity.



Phcychological disorders: depression.



Severe pain.
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Respiratory disorders.



Electrolytes imbalance.



Cardiovascular disorders.



Lipid disorders.



Liver dysfunction.



Renal failure.

5. Qualitative analysis in chloroform extract confirm present of:
a. Triterpen and sterols
b. Volatie oils
c. Cardenolides
d. Saponins
e. Flavonoid aglycon
f. Fatty acids
6. Qualitative analysis in ethanolic extract confirm present of:
a. Alkaloids
b. Catechol
c. Tannins
d. Flavonoids glycosides
e. Saponins
f. Reduced compound
7. GC/Mass confirm the present of at least 31 compounds they are:
Vitamin E

Guanosine

Propofol

Piperazine

Ajmalin

Taurolidine

Noscapine

Opipramol

Carenone

Piperedine

Farnesol

Morphine

Levomepromazine Vitamin C

Myristic acid

Floxuridine Theophylline

Methoxyphenamine Squalene

Clomipramine

Phenelzine

Phytol

Terfenadine

Cytisine

Imipramine Orciprenaline

Ribavirin

Norephedrine

Ephedrine

Indapamide
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Imidazole

8. As a consequence of all these compounds, Allah Almighty had chosen the pumpkin tree
because of its benefits and miracles in the large scale of healing process, because of the
present of several active ingredients.
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Chapter 7
Recommendations
1. The pharmacognostical and phytochemical evaluation of pumpkin used in traditional
medicine must be carried out to determine the identity and to control the quality and
purity of plant material.
2. Efforts must be made to quantitatively examine the active principles of pumpkin, to
standardize the product in order to obtain the most beneficial effects.
3. Advanced studies on ethanolic extract of pumpkin leaves and other parts of the drug.
4. Advance analysis such as IR and NMR for all parts of the drug.
5. Advance analysis of GC/MS for other parts of the drug.
6. Clinical studies are recommended to elucidate the correlation between chemical
ingredients and their pharmacological properties, and to confirm the data of traditional
medicine.
7. More studies are required on the kinetics of pumpkin and its constituents and on the
effects of their consumption over a long period of time.
8. Fact of obtaing new drugs are possible, thus, the pharmaceuticals factories are invited to
take the leaves of pumpkin in consideration for obtaing a new dosage form.
9. Orientation the researchers to sacred plants are recommended.
10. To raise public awareness regarding traditional medicine and in specialy sacred plants.

111

References


Al Qura’n alkareem. English edition.



Abidi L. (2001). Chromatographic analysis of plant sterols In foods and vegetable oils. J.
of Chromatography A.; 935: 173-201.



Aceto N., Bertino P., Barbone D., Tassi G., Manzo L., Portae C., Mutti L., Gaudino
G.(2009). Taurolidine and oxidative stress: a rationale for local treatment of
mesothelioma. Eur. Respir. J. ; 34: 1399–1407.



Adaramoye A., Achem J., Akintayo O., Fafunso A. (2007).Hypolipidemic effect of
Telfairia occidentalis (fluted pumpkin) in rats fed a cholesterol-rich diet. J Med
Food.;10(2):330-336.



Al Khalifa K.(2003). Curcurbita species for prevention, treatment and food. JScientific
Miracles; 14(8):1-4.



Alarcon-Aguilar J., Hernandez-Galicia E., Campos-Sepulveda E., Xolalpa-Molina S.,
Rivas-Vilchis F., Vazquez-Carrillo I., Roman-Ramos R.(2002). Evaluation of the
hypoglycemic effect of Cucurbita ficifolia Bouché (Cucurbitaceae) in different
experimental models. J Ethnopharmacol.;82(2-3):185-189.



Azaizeh H., Saad B., Cooper E., Said O.(2010). Traditional Arabic and Islamic
Medicine, a Re-emerging Health Aid. eCAM. ;7(4):419–424.



Azevedo-Meleiro H. , Rodriguez-Amaya B.(2007). Qualitative and quantitative
differences in carotenoid composition among Cucurbita moschata, Cucurbita maxima,
and Cucurbita pepo.J Agric Food Chem.; 16;55(10):4027-4033.



Bahnikova M., Matejovič P., Pásek M., Šimurdová M. , Šimurda J. (2002). Ajmalineinduced block of sodium current in rat ventricular myocytes. Scripta Medica (BRNO).;
75 (4): 169–178.



Barken I., Geller J., Rogosnitzky M.(2008). Noscapine Inhibits Human Prostate Cancer
Progression and Metastasis in a Mouse Model. Anticancer Rese.;28: 3701-3704 .



Barnes P.(2005). Theophylline in Chronic Obstructive Pulmonary Disease. New
Horizons. Proc. Am. Thorac. Soc.; 2: 334–339.



Barnes P.(2010). Review: Theophylline. Pharmaceuticals; 3: 725-747.

112



Barr J., Egan D., Sandoval N., Zomorodi K., Cohane C., Gambus P. Shafer S.(2001).
Propofol Dosing Regimens for ICU Sedation Based upon an Integrated Pharmacokinetic–
Pharmacodynamic Model. Anesthesiology; 95:324–333.



Batchvarov V., Christov I., Bortolan G., Govindan M., Camm A., Behr E.(2009).
Automatic Assessment of Right Ventricular Repolarisation Dispersion during Diagnostic
Ajmaline Test for Suspected Brugada Syndrome. Computers in Cardiology ;36:297−300.



Bébarová M., Matejovič P., Pásek M., Šimurdová M. , Šimurda J.(2005). Effect of
Ajmaline on Transient Outward Current in Rat Ventricular Myocytes. Gen. Physiol.
Biophys.; 24(1): 27—45.



Berger A., Jones J., Abumweis S.(2004). Plant sterols: factors affecting their efficacy and
safety as functional food ingredients. Lipids Health Dis. ;3(1):5.



Block J., Beale J.(2004). Wilson and Gisvold’s Text book of Organic Medicinal and
Pharmaceutical Chemistry.11th edition. Lippincott Williams &Wilkins.United state of
America.pp: 867-885.



Bohn L., Gainetdinov R., Sotnikova T., Medvedev I., Lefkowitz R., Dykstra L., Caron
M.(2003). Behavioral/Systems/Cognitive. Enhanced Rewarding Properties of Morphine,
but not Cocaine, in βarrestin-2 Knock-Out Mice. J. Neurosci.; 23(32):10265–10273.



Caili F, Huan S, Quanhong L.(2006). A review on pharmacological activities and
utilization technologies of pumpkin. Plant Foods Hum Nutr.;61(2):73-80.



Castells E., Delgado E. , Escoda C.(2008). Use of amitriptyline for the treatment of
chronic tension-type headache. Review of the literature. Med. Oral Patol. Oral Cir
Bucal.;13(9):567-572.



Champe P., Harvey R., Ferrier D.(2008). Biochemestry 4th edition.Lippincott Williams
&Wilkins.United state of America.pp: 377-378, 391.



Chen C., Chiu H., Nie L., Cordell A., Qiu X.(2005).Cucurbitacins and cucurbitane
glycosides: structures and biological activities. Nat. Prod Rep.;22(3):386-399.



Chonoko G., Rufai B. (2011). Phytochemical screening and antibacterial activity of
Cucurbita pepo (Pumpkin) against staphylococcus aueus and salmonella typhi. Bajopas. ;
4(1): 145 – 147



Chromik A., Hahn S., Daigeler A., Flier A., Bulut D., May C., Harati K., Roschinsky J.,
Sülberg D., Weyhe D., Mittelkötter U., Uhl W.(2010). Gene expression analysis of cell
113

death induction by Taurolidine in different malignant cell lines. BMC. Cancer;10:595608.


Ciulei Ioan(1982).Methodology for Analysis of Vegetable Drugs, UNIDO, Romania.



Criage C., Stitzel R.(1997). Modern Pharmacology with clinical application. 5th edition.
Lippincott Williams &Wilkins.pp:569.



Crotty S., Maag D., Arnold J. , Zhong W., Lau J., Hong Z., Andino R., Cameron
C.(2000). The broad-spectrum antiviral ribonucleoside ribavirin is an RNA virus
mutagen. Nature America. Inc.;6(12):1375-1379.



Cucurbitaceae. (1995). In Van Nostrand's Scientific Encyclopedia (8th ed.). New York:
Van Nostrand Reinhold.



Da-Ming H., Tian-Zhen Z., Feng-Jie C., Wen-Jing S., Li-Ming Z., Meng-Yi Y., Ya-Juan
W.(2011). Research Article: Simultaneous Identification and Quantification of
Canrenone and 11-α-Hydroxy-Canrenone by LC-MS and HPLC-UVD. J. of Biomedicine
and Biotechnology. 1-7.



Devapriam J., Gibbons S., Pannu H., Bhaumik S.(2008).Use of Levomepromazine in the
management of aggression in adults with intellectual disability. British Journal of
Developmental Disabilities;54( 106) : 11-17.



Dewick P.(2002). Medicinal Natural Products ABiosynthetic Approach. 2nd edition.
John Wiley & Sons Ltd.pp:158.



Dewick P.(2009). Medicinal Natural Products ABiosynthetic Approach. 3rd edition.



Dhiman K., Gupta A., Sharma D., Gill N., Goyal A. (2012). AReview of the Medicinally
important Plants of the Family Cucurbitaceae. Asian Journal of Clinical
Nutrition;4(1):16-26.



Díaz D., Lloja L., Carbajal V .(2004). Preclinical studies of cucurbita maxima (pumpkin
seeds) a traditional intestinal antiparasitic in rural urban areas. Rev. Gastroenterol
Peru.;24(4):323-327. [Article in Spanish].



Do R., Kiss S., Gaudet D., Engert C.(2009). Squalene synthase: a critical enzyme in the
cholesterol biosynthesis pathway. Clin Genet.; 75: 19–29.



Dreikon K.(2002).The role of phytotherapy in treating lower urinary tract symptoms and
benign prostatic hyperplasia.World J.Urol.;19(6):426-435.

114



Dreikorn K., Berges R., Pientka L., Jonas U.( 2002). Phytotherapy of benign prostatic
hyperplasia. Current evidence-based evaluation. Urologe A.;41(5):447-451. [Article in
German].



El –Sakka M. (2004).Manual of Pharmacognosy. pp. 9-10, 35, 43.



Enslin R.(1954). Bitter principles of the cucurbitaceae. I.—Observations on the chemistry
of cucurbitacin A. J. of the Scie. of Food and Agri.; 5 (9): 410–416.



Etter J. , Lukas R. , Benowitz N. , West R., Dresler C.(2008). Cytisine for smoking
cessation: A research agenda. Drug and Alcohol Dependence; 92 : 3–8.



Evans W.C. (2002). Trease & Evans Pharmacognosy. 15th Edition. Saunders Company.
pp.3-4



Fan X., Li Z., Jing J.(2006). Determination of trace elements in pumpkin by FAAS.
Guang Pu Xue Yu Guang Pu Fen Xi.; 26(3):567-570. [Article in Chinese]



Feitosa C., Silva R., Braz-Filho R., Menezes J., Siqueira S., Monte
F.(2011).Characterization of Chemical Constituents of Luffa operculata
(Cucurbitaceae). American Journal of Analytical Chemistry;2( 8) : 989-995.



Fox C. (2009). Review: Squalene Emulsions for Parenteral Vaccine and Drug Delivery
Molecules; 14: 3286-3312.



Friederich M., Theurer C., Schiebel-Schlosser G.(2000). Prosta Fink Forte capsules in the
treatment of benign prostatic hyperplasia. Multicentric surveillance study in 2245 patients
[Article in German].



Gary A., Imrana S., Wanga S., Mohammada A., Kokb S., Grayc D., Channellc G.,.
Morrisd G., Hardingd S.(2011). Review, The hypoglycaemic effect of pumpkins as antidiabetic and functional medicines. Food Research International ; 44( 4): 862-867.



Gawade V., Fegade A.(2012). Rauwolfia (Reserpine) As a Potential Antihypertensive
Agent: A Review. International Journal of Pharmaceutical and Phytopharmacological
Research; 2(1): 46-49.



Ghasi S., Chijioke C., Anakwue R.(2009). Pharmacodynamic effect of piperazine citrate
on the blood pressure of anaesthetized cat. African Journal of Pharmacy and
Pharmacology; 3(8):379-383.



Ghorbani A., Naghibi F., Mosaddegh M. (2006). Ethnobotany, Ethnopharmacology and
Drug Discovery. IJPS.; 2(2): 109-118.
115



Gill S., Bali M.( 2012 ). Evaluation of Antioxidant, Antiulcer Activity of 9-beta-methyl19-norlanosta-5-ene Type Glycosides fromCucumis sativus Seed. Research J. of
Medicinal Plant.; 6( 4 ): 309-317 .



Gold C.(2009). Amazing pumpkin seed.
(campbellmgold.com/archive.../pumpkin_seeds.pdf)



Gossell-Williams M., Davis A., O'Connor N.(2006). Inhibition of testosterone-induced
hyperplasia of the prostate of sprague-dawley rats by pumpkin seed oil.J. Med.
Food.;9(2):284-286.



Guanasekaran S., Anita B.(2008).Spectral investigation and normal coordinate analysis
of piperazine. Indian Journal of Pure & Applied Physics;46:833-838.



Heinrich M., Gibbons S. (2001). Ethnopharmacology in drug discovery: an analysis of its
role and potential contribution. JPP.; 53: 425–432.



Houlihan L., Slater Y., Guerra D., Peng J., Kuo Y., Lukas R., Cassels B., Bermudez
I.(2001). Activity of cytisine and its brominated isosteres on recombinant human α7,
α4β2 and α4β4 nicotinic acetylcholine receptors. Journal of Neurochemistry; 78: 10291043.



Hua C., Rui N., Geoffrey A.(2005). Cordell and Samuel X. Qiu Cucurbitacins and
cucurbitane glycosides: structures and biological activities. Natural Product Reports; 22
:386-399.



Hudson C., Hudson P., Hecht T., MacKenzie J.(2005).Protein source tryptophan versus
pharmaceutical grade tryptophan as an efficacious treatment for chronic insomnia.Nutr
Neurosci. ;8(2):121-127.



Hussain J., Ur rehman N., Khan A., Hamayun M., Hussain S., Shinwari Z.(2010).
Proximate and essential nutrients evaluation of selected vegetable species from kohat
region, Pakestan. Pak. J. Bot.; 42(4): 2847-2855.



Hyun T., Barrett-Connor E., Milne D.(2004). Zinc intakes and plasma concentrations in
men with osteoporosis: the Rancho Bernardo Study. Am. J .Clin Nutr .;80:715–721.



Iheancho K., Udeuani M., Angelac C.( 2009).Nutritional Compostion of Some Leafy
Vegetable Cosumed in Imo state, Nigeria. J.Appl.Sci.Environ.Mange.; 13(3)35-38.

116



Illum L., Watts P., Fisher A., Hinchcliffe M., Norburyh., Jabbal-Gill I., Nankervis R.,
Davis S.(2002). Intranasal Delivery of Morphine. JPET.; 301:391–400.



Integrated Taxonomic Information System". ITIS.gov. 2009-12-01. Retrieved 2009-12-0



Jabber R.(2002). Respiratory and allergic diseases: from upper respiratory tract infections
to asthma.Prim Care.;29(2):231-261.



Jangi S., Ruiz-Larrea M., Nicolau-Galme´s F., Andollo N., Arroyo-Berdugo Y., OrtegaMartı´nez I., Dı´az-Pe´rez J., Boyano M.(2008). Terfenadine induced apoptosis in human
melanoma cells is mediated through Ca+2 homeostasis modulation and tyrosine kinase
activity, independently of H1 histamine receptors. Carcino.; 29 (3 ): 500–509.



Janick J., Whipkey A. (2007). Oil Pumpkin: Niche for Organic Producers, ASHS Press,
Alexandria, VA.



Jayaprakasam B., Seeram P., Nair G.(2003).Anticancer and antiinflammatory activities of
cucurbitacins from Cucurbita andreana. Cancer Lett.;189(1):11-16.



Jhaveri N., Cho H., Torres S., Wang W., Sconthal A., Petasis N., Louie S., Hofman F. ,
Chen T.(2011). Noscapine inhibits tumor growth in TMZ-resistant gliomas. Cancer Lett.;
312: 245–252.



Jing J., Ji-Yu Z., Na G., Hui S., Lei L., Jun-Chao L., Xue-Lin W., Yang L., Ming-Yuan
L., Xiu-Ping W., Lu Y.(2010). Farnesol, a Potential Efflux Pump Inhibitor in
Mycobacterium smegmatis. Molecu.; 15: 7750-7762.



Jones J., Raeini-Sarjaz M., Ntanios Y., Vanstone A., Feng Y., Parsons E.(2000).
Modulation of plasma lipid levels and cholesterol kinetics by phytosterol versus
phytostanol esters. J Lipid Res.;41(5):697-705.



Kam P., Cardone D.(2007). Review Article: Propofol infusion syndrome. Anaesth.; 62:
690–701.



Kar A.(2007),(2003).Phamacognosy and pharmacobiotecnology. Revised expanded
second edition. New Age International (P) Ltd.pp.20.



Karou D., Nadembega W., Ouattara L., Ilboudo D., Canini A., Nikiéma J., Simpore J.,
Colizzi V., Traore A.(2007). African Ethnopharmacology and New Drug Discovery.
Medicinal and Aromatic Plant Science and Biotechnology; 1(1)

117



Katan B., Grundy M., Jones P., Law M., Miettinen T., Paoletti R.(2003). Efficacy and
safety of plant stanols and sterols in the management of blood cholesterol levels. Mayo
Clin Proc.;78(8):965-978.



Kautio A., Haanpaa M., Leminen A., Kalso E., Kautiainen H., Saarto T.(2009).
Amitriptyline in the Prevention of Chemotherapy-induced Neuropathic Symptoms.
Anticancer Res.;29: 2601-2606.



kayoed A.A.A, kayoed O.T.( 2011).Some Medical values of Telfairia occidentalis:
AReview. Amirican Journal of Biochemistry and Molecular Biology;1(1), 30-38.



Kemeny N., Gonen M., Sullivan D., Schwartz L., Benedetti F., Saltz L., Stockman J.,
Fong Y., Jarnagin W., Bertino J., Tong W., Paty P.(2001). Phase I Study of Hepatic
Arterial Infusion of Floxuridine and Dexamethasone With Systemic Irinotecan for
Unresectable Hepatic Metastases From Colorectal Cancer. J. Clin. Oncol.; 19:2687-2695.



Khare C. (2007). Indian Medicinal Plants. Springer Science+BusinessMedia, LLC.pp.
183-184.



Khare C.(2004). Indian Herbal Remedies: Rational Wester Therapy, Ayurvedic and
Other Traditional Botany.Springer-Verlag Berlin Heidelberg.pp.110



Kim Y., Kim J., Kim N., Choi C.,Lee H.(2012). Comparison of the chemical
compositions and nutritive values of various pumpkin (Cucurbitaceae) species and parts,
Nutr Res Pract.; 6(1): 21–27.



Lans B.(2007). Ethnomedicines used in Trinidad and Tobago for reproductive problems.J
Ethnobiol Ethnomed. ; 15;3:13.



Lau W., King R. , Boura A.(1990). Methoxyphenamine inhibits basal and histamineinduced nasal congestion in anaesthetized rats. Br. J. Pharmacol.; 101:394-398.



Lima J., Prior J. , Reis B., Santos J. , Zagatto E.(2002). Automated spectrophotometric
determination of clomipramine on a multicommutated flow system. Analytica. Chimica.
Acta.; 467: 75–81.



Lin X., Ma L., Racette B., Anderson L., Ostlund E.(2009). Phytosterol Glycosides
Reduce Cholesterol Absorption in Humans. Am. J. Physiol Gastrointest Liver
Physiol. ;296:391–395

118



Liu P., Luo L., Guo J., Liu H., Wang B., Deng B., Long C.(2010). Farnesol induces
apoptosis and oxidative stress in the fungal pathogen Penicillium expansum.
Mycologia.;102(2): 311–318.



Liu T. , Zhang M. , Zhang H., Sun C. , Yang X., Deng Y., Ji W.(2008). Combined
antitumor activity of cucurbitacin B and docetaxel in laryngeal cancer. Eur. J. of
Pharmacol.; 587: 78–84.



Ma G., Bavadekar S., Davis Y., Lalchandani S., Nagmani, Brian T. Schaneberg R., Khan
I., Feller D.(2007). Pharmacological Effects of Ephedrine Alkaloids on Human α1- and
α2-Adrenergic Receptor Subtypes. JPET.; 322:214–221.



Mahmoud H., Basiouny O., Dawoud A.(2002).Treatment of experimental heterophyiasis
with two plant extracts, areca nut and pumpkin seed.J Egypt Soc Parasitol.;32(2):501506.



Mahmoudian M., Rahimi-Moghaddam P.(2009). The Anti-Cancer Activity of Noscapine:
A Review. Rec. Paten. on Anti-Cancer Drug Disc.; 4: 92-97.



Marie-Magdeleine C., Hoste H., Mahieu M., Varo H., Archimede H.( 2009). In vitro
effects of Cucurbita moschata seed extracts on Haemonchus contortus. Vet
Parasitol.;161(1-2):99-105.



Matchett M., Berberich D., Johnson J.(2001). Characterization of an unknown component
in Noscapine using liquid chromatography–mass spectrometry and proton nuclear
magnetic resonance spectroscopy. J. Chromatography A.; 927 :97–102.



Möller J., Volz P., Reimann W., Stoll D.(2001). Opipramol for the treatment of
generalized anxiety disorder: a placebo-controlled trial including an alprazolam-treated
group. J. Clin.Psychopharmacol.; 21(1):59-65.



Moreau A., Whitaker D., Hicks B.(2002). Phytosterols, phytostanols, and their conjugates
in foods: structural diversity, quantitative analysis, and health-promoting uses.Prog Lipid
Res.;41(6):457-500.



Nadendla R.(2005). Principles of Organic Medicinal Chemistry. New Age International
(P) Ltd. New Delhi.



Ng B., Parkash A., So T.(2002). Purification and characterization of moschins, arginineglutamate-rich proteins with translation-inhibiting activity from brown pumpkin
(Cucurbita moschata) seeds.:Protein Expr Purif.;26(1):9-13.
119



Ning L., Min-Hua Z., Xiu-Mei L., Ding M. (2007). Regioselective synthesis of 3-Ocaproyl-floxuridine catalyzed by Pseudomonas cepacia lipase. J. of Molecu. Cata. B.
Enzymatic; 47:6–12.



Nissinen M., Gylling H., Vuoristo M., Miettinen A.(2002). Micellar distribution of
cholesterol and phytosterols after duodenal plant stanol ester infusion. Am. J. Physiol
Gastrointest Liver Physiol.;282(6):1009-1015.



Nkosi Z., Opoku R., Terblanche E .(2005).Effect of pumpkin seed (Cucurbita pepo)
protein isolate on the activity levels of certain plasma enzymes in CCl4-induced liver
injury in low-protein fed rats. Phytother Res.;19(4):341-345.



Nkosi Z., Opoku R., Terblanche E .(2006).In Vitro antioxidative activity of pumpkin seed
(Cucurbita pepo) protein isolate and it's In Vivo effect on alanine transaminase and
aspartate transaminase in acetaminophen-induced liver injury in low protein fed rats.
Phytother Res.;20(9):780-783.



Nkosi Z., Opoku R., Terblanche E.(2006).Antioxidative effects of pumpkin seed
(Cucurbita pepo) protein isolate in CCl4-induced liver injury in low-protein fed rats.
Phytother Res.;20(11):935-940.



Normen L., Dutta P., Lia A., Andersson H.(2000). Soy sterol esters and beta-sitostanol
ester as inhibitors of cholesterol absorption in human small bowel. Am. J .Clin.
Nutr.;71(4):908-913.



Onyeka U., Nwambekwe O. (2007). Phytochemical profile of some green leafy
vegetables in South East, Nigeria. Nigerian Food J.; 25( 1).



Ostlund E.,McGill B., Zeng M.(2002). Gastrointestinal absorption and plasma kinetics of
soy Delta(5)-phytosterols and phytostanols in humans. Am J Physiol Endocrinol
Metab.;282(4):911-916. (PubMed)



Oyewole A. , Abalaka E. (2012). Antimicrobial Activities of Telfairia
occidentalis (fluted pumpkins) Leaf Extract against Selected Intestinal Pathogens. Jof
Health Scien.; 2(2): 1-4



Paris H., Yonash N., Portnoy V.; Mozes-Daube N., Tzuri G., Katzir N. (2003).
Assessment of Genetic Relationships in Cucurbita pepo (Cucurbitaceae) Using DNA
Markers. Theor. Appl. Genet; 106 (6): 971–978

121



Petruska J., Frank D., Freeman G., Evans E., Macdonald J.(2002). Toxicity and
Carcinogenicity Studies of Chlorpromazine Hydrochloride and p-Cresidine in the p53
Heterozygous Mouse Model. Toxicol. Pathol.; 30(6): 696-704.



Phillips M., Ruggio M., Ashraf-Khorassani M.(2005). Phytosterol composition of nuts
and seeds commonly consumed in the United States. J Agric Food Chem.;53(24):94369445.



Plat J., Mensink P.(2002). Effects of plant stanol esters on LDL receptor protein
expression and on LDL receptor and HMG-CoA reductase mRNA expression in
mononuclear blood cells of healthy men and women. FASEB J.;16(2):258-260.
(PubMed)



Profire L., Sunel V., Lupascu D., Baican M., Bibire N., Vasile C.(2010). New
theophylline derivatives with potential pharmacological activity.Pharmacia.; 58(2):170176.



Quanhong L, Caili F, Yukui R, Guanghui H, Tongyi C.(2005). Effects of protein-bound
polysaccharide isolated from pumpkin on insulin in diabetic rats. Plant Foods Hum
Nutr.;60(1):13-16



Quintero J., Arenas M., Garcia D.(2005). The antidepressant imipramine inhibits M
current by activating a phosphatidylinositol 4,5-bisphosphate (PIP2)-dependent pathway
in rat sympathetic neurons. B. J. of Pharmacol.; 145, 837–843.



Ravishankar K., Kiranmayi GNV., Reddy GV. Appa, Sowjanya VLL., Sainadh Baba V.,
Durga VG.Lakshmi, V. Prasad Siva, Swaminaidu PV,Prasad T.(2012). Preliminary
phytochemical screening and in-vitro antibacterial activity of Cucurbita Maxima seed
extract. IJRPC;2(1).



Raza M. (2006). A role for physicians in ethnopharmacology and drug discovery. J. of
Ethnopharmacol.; 104: 297–301



Renner S., Schaefer H. ,Kocyan, A.,Schaefer H.(2007). Phylogenetics of Cucumis
(Cucurbitaceae): Cucumber (C. sativus) belongs in an Asian/Australian clade far from
melon (C. melo). BMC Evolutionary Biology ;7: 58–69.



Richard O.(2002). Annual Review of Nutrition. J. Phytosterols In Human Nutrition.; 22:
533-549 .

121



Richelle M., Enslen M., Hager C.(2004). Both free and esterified plant sterols reduce
cholesterol absorption and the bioavailability of beta-carotene and alpha-tocopherol in
normocholesterolemic humans. Am J Clin Nutr.;80(1):171-177.



Rioux V., Catheline D., Bouriel M., Legrand P.(2005). Dietary myristic acid at
physiologically relevant levels increases the tissue content of C20:5 n-3 and C20:3 n-6 in
the rat. Reprod. Nutr. Dev.; 45: 599–612.



Ritter J., Lewis L., Mant T., Ferro A.(2008). AText book of Clinical Pharmacology and
Ttherapeutics. 5th edition. Hodder Arnold, an imprint of Hodden Education, part of
Hachette Livre UK.pp: 267-268.



Ryan E., Galvin K., O'Connor P., Maguire R., O'Brien M.(2007). Phytosterol, squalene,
tocopherol content and fatty acid profile of selected seeds, grains, and legumes. Plant
Foods Hum Nutr.; 62:85–91.



Saalu C., Kpela T., Benebo S., Oyewopo O., Anifowope O., Oguntola A. (2010).The
Dose-Dependent Testiculoprotective and Testiculotoxic Potentials of Telfairia
occidentalis Hook f. Leaves Extract in Rat. Inter. J of Applied Res. in Nat. Pro.; 3 (3):2738.



Sabudak T.(2007). Fatty acid composition of seed and leaf oils of pumpkin, walnut,
almond, maize, sunflower and melon. Chem. Nat. Compd.;43:465–467.



Sanam S., Halder S., Shuma M., Kabir A., Rashid H., Rouf A . (2012). Design and in
vitro evaluation of indapamide sulfated release tablet using methocel K15 mcr and
methocel K100M lvcr. IJPSR.; 3(4): 1011-1017 .



Sarkar S, Buha D.(2008). Effect of ripe fruit pulp extract of Cucurbita pepo Linn. in
aspirin induced gastric and duodenal ulcer in rats. Indian J Exp Biol. ;46(9):639-645.



Scheper M., Shirtliff M., Meiller T., Peters B., Jabra-Rizk M.(2008). Farnesol, afungal
Quorum-Sensing Molecule Triggers Apoptosis in Human Oral Squamous Carcinoma
cells. Neopla.;10(9): 954–963.



Schleich S., Papaioannou M., Baniahmad A., Matusch R.(2006).Extracts from Pygeum
africanum and other ethnobotanical species with antiandrogenic activity.Planta Med.
;72(9):807-813.



Seo J., Burri B., Quan Z., Neidlinger T.(2005). Extraction and chromatography of
carotenoids from pumpkin. J. Chromatogr. A 1073; 371–375.
122



Shalini K., Sharma P., Kumar N.(2010). Imidazole and its biological activities: A review.
Der. Chemica. Sin.; 1 (3): 36-47.



Sicilia T., Niemeyer B., Honig M., Metzler M.(2003).Identification and stereochemical
characterization of lignans in flaxseed and pumpkin seeds. J Agric Food
Chem.;51(5):1181-1188.



Singh P. (2006). Short Review: Distribution of Steroid like Compounds in Plant Flora.
Pharmacognosy Magazine;2(6): 87-89.



Singh R., Jain D. (2011). Evaluation of Antimicrobial Activity of Alcoholic and Aqueous
Extracts of Five Plants used in Traditional Medicine in North India. Int.J. PharmTech
Res.;3(1):376-380.



Srivastava L., Nair N., Lal S.(2009). Binding of levomepromazine and cyamemazine to
human recombinant dopamine receptor subtypes. Eur. J. Psychiat.; 23(3) :147-152.



Stevenson G., Eller J., Wang L., Jane L., Wang T., Inglett E. (2007). Oil and tocopherol
content and composition of pumpkin seed oil in 12 cultivars. J. Agric. Food
Chem.;55(10):4005-4013.



Stuart A.(2003). Pumpkin seeds (Cucurbita pepo).
(www.herbalsafety.utep.edu/pdf.asp?ID=15).



Sudhop T., Sahin Y., Lindenthal B.(2002). Comparison of the hepatic clearances of
campesterol, sitosterol, and cholesterol in healthy subjects suggests that efflux
transporters controlling intestinal sterol absorption also regulate biliary secretion.
Gut.;51(6):860-863.



Tarhan L., Kayali A., Urek O.(2007). In vitro antioxidant properties of cucurbita pepo L.
Male and female flowers extracts. Plant Foods Hum Nutr. ;62(2):49-51.



The Columbia Encyclopedia. 2004. Credo Reference. 19 Feb. 2008



Torres-Viera C., Thauvin-Eliopoulos C. , Souli M., Degirolami P., Farris M., Wennersten
C., Sofia R., Eliopoulos G.(2000). Activities of Taurolidine In Vitro and in Experimental
Enterococcal Endocarditis. Antimicrob. Agents Chemother.;44(6):1720-1724.



Tsai S., Tong C., Cheng T., Lee H., Yang S., Lee Y.(2006). Pumpkin seed oil and
phytosterol-F can block testosterone/prazosin-induced prostate growth in rats.Urol
Int.;77(3):269-274.

123



Tsume Y. , Vig B. , Sun J. ,. Landowski C. , Hilfinger J. , Ramachandran C ., Amidon
G.(2008). Enhanced Absorption and Growth Inhibition with Amino Acid Monoester
Prodrugs of Floxuridine by Targeting hPEPT1 Transporters. Molecu.; 13: 1441-1454.



Turhan E., Uslu B.(2008). Electroanalytical Determination of Opipramol in
Pharmaceutical Preparations and Biological Fluids. Analyt. Lett.;41: 2013–2032.



Umadevi P., Murugan S., Jennifer suganthi S., Subakanmani S.(2011).Evaluation of
antidepressant like activity of Cucrbita pepo seed extacts in rats. Int J Curr Pharm Res;
3(1):108-113.



Vahlensieck W. (2002).With alpha blockers, finasteride and nettle root against benign
prostatic hyperplasia. Which patients are helped by conservative therapy?.:MMW
Fortschr Med. ;144(16):33-36.



Vallisuta O., Olimat S. ( 2012). Drug Discovery Research in Pharmacognosy. InTech. pp.
11-15.



Vig B., Lorenzi P., Mitta S., Landowski P,, Shin H., Mosberg H., Hilfinger J., Amidon
G.(2003). Amino Acid Ester Prodrugs of Floxuridine: Synthesis and Effects of Structure,
Stereochemistry, and Site of Esterification on the Rate of Hydrolysis. Pharma. Rese.;
20(9):1381-1388.



Walters D., Muff R., Langsam B., Gruber P., Born W., Fuchs B.(2007). Taurolidine: a
novel anti-neoplastic agent induces apoptosis of osteosarcoma cell lines. Invest. New
Dru.; 25:305–312.



Wang Y., Lin k., Wang C., Liao X.(2011). Addition of Theophylline or Increasing the
Dose of Inhaled Corticosteroid in Symptomatic Asthma: A Meta-Analysis of
Randomized Controlled Trials. Yonsei. Med. J.; 52(2):268-275.



Watson, L., and Dallwitz, M.J. 1992 onwards. The families of flowering plants:
descriptions, illustrations, identification, and information retrieval. Version: 18th May
2012. (http://delta-intkey.com.)



West R., Zatonski W., Cedzynska M., Lewandowsk D., Pazik J., Aveyard P., Stapleton
J.(2011). Placebo-Controlled Trial of Cytisine for Smoking Cessation. N.Engl. J.
Med.;365:1193-1200.



Wiart C.(2006). Medicinal Plants of Asia and the Pacific. Taylor & Francis Group,
LLC.pp.110.
124



World Health Organization.( 2002). WHO Traditional Medicine Strategy 2002–
2005.Geneva. (http://whqlibdoc.who.int/hq/2002/who_edm_trm_2002.1.pdf).



Xia C., Li F., Li Z., Zhang C.(2003).Purification and characterization of Moschatin, a
novel type I ribosome-inactivating protein from the mature seeds of pumpkin (Cucurbita
moschata), and preparation of its immunotoxin against human melanoma cells. Cell
Res.;13(5):369-374.



Xia T., Wang Q.( 2006 ). Antihyperglycemic effect of Cucurbita ficifolia fruit extract in
streptozotocin-induced diabetic rats. Fitoterapia.;77(7-8):530-533.



Yang X., Zhao Y., Lv Y.(2007). Chemical composition and antioxidant activity of an
acidic polysaccharide extracted from Cucurbita moschata Duchesne ex Poiret. J Agric
Food Chem. ;55(12):4684-4690.



Yarim M., Koksal M. , Durmaz I., Atalay R.(2012). Cancer Cell Cytotoxicities of 1-(4Substitutedbenzoyl)-4-(4-chlorobenzhydryl)piperazine Derivatives. Int. J. Mol. Sci.;
13:8071-8085.



Yoshinari O., Sato H., Igarashi K.(2009). Anti-diabetic effects of pumpkin and its
components, trigonelline and nicotinic acid, on Goto-Kakizaki rats. osci Biotechnol
Biochem.;73(5):1033-1041.



Younis M., Ghirmay S., Al-Shihry S. (2000 ).African Cucurbita pepo L.: properties of
seed and variability in fatty acid composition of seed oil.Phytochemistry. ;54(1):71-75.



Yuan G., Wahlqvist M., He G., Yang M., Li D.(2006). Natural products and antiinflammatory activity. Asia Pac J. Clin Nutr .;15 (2): 143-152.



Yue-Hong W., Chun-Xue B., Qun-Ying H.(2003). Anti inflammatory effect of methoxy
phenamine compound in rat model of chronic obstructive pulmonary diseases. Acta.
Pharmacol. Sin.; 24(12): 1324-1327.



Zhou J., Gupta K., Aggarwal S., Aneja R., Chanda R., Panda D., Joshi H.(2003).
Brominated Derivatives of Noscapine Are Potent Microtubule-interfering Agents That
Perturb Mitosis and Inhibit Cell Proliferation. Mol. Pharmacol.; 63:799–807.



Zih-Rou H. , Yin-Ku L. Jia-You F.(2009). Review: Biological and Pharmacological
Activities of Squalene and Related Compounds: Potential Uses in Cosmetic
Dermatology. Molecu.;14:540-554.

125

Zohary M., Naomi F. (1972). Flora Palaestina, Part 2, Volume 2. Israel Academy of



Sciences and Humanities.
Zünkler B., Kü hne S., Rustenbeck I., Ott T.(2000). Mechanism of terfenadine block of



ATP-sensitive K+ channels. B. J.of Pharma.; 130: 1571 – 1574.

انًشاعغ انؼشثٛخ










انمشأٌ انكشٚى .
انجذاٚخ ٔانُٓبٚخ الث ٙانفذاء انؾبفظ اثٍ كضٛش انذيشم .ٙانؽجؼخ االٔنٗ .غ .داس انشٚبٌ نهزشاس0322 .
انغبيغ الؽكبو انمشآٌ الث ٙػجذاهلل يؾًذ ثٍ اؽًذ االَصبس٘ انمشؼج .ٙغ .انٓٛئخ انًصشٚخ انؼبيخ نهكزبة.0321 .
صؾٛؼ انجخبس٘ نًؾًذ ثٍ اعًبػٛم انجخبس٘ .يؽجؼخ ثٛشٔد.0320 .
صؾٛؼ انغبيغ انصغٛش ٔصٚبدرّ نًؾًذ َبصش انذ ٍٚاالنجبَ . ٙانًكزت االعالي ٙنهؽجبػخ ٔانُشش.0331.
فزؼ انجبس٘ ششػ صؾٛؼ انجخبس٘ الثٍ ؽغش انؼغمالَ .ٙيؽجؼخ ثٛشٔد0321.
لصص االَجٛبء ناليبو انؾبفظ ػًبد انذ ٍٚأثٕ انفذاء إعًبػٛم ثٍ كضٛش انذيشم. ٙداس انؽجبػخ ٔانُشش االعاليٛخ.0331.
يؾبعٍ انزأٔٚم نًؾًذ عًبل انذ ٍٚانمبعً .ٙغ .داس اؽٛبء انكزت انؼشثٛخ.0311 .
يصُف اثٍ اث ٙشٛجخ نًؾًذ اثٍ اث ٙشٛجخ .يؽجؼخ ثٛشٔد.0321 .

126

Annexes:
Annexes 1:

127

Annexes no. 2:

128

129

131

131

132

133

Vitamin E

134

Ajmaline

135

Annexes no. 3:

136

137

138

139

141

Piperidine

141

1H-Imidazole, 2-ethyl-4-methyl- or (Imidazole, 2-ethyl-4-methyl-)

142

Methoxyphenamine

143

Ephedrine, (ñ)-

144

Annexes no. 4:

145

146

147

148

149

151

Vitamin C (L-Ascorbic acid)

151

Orciprenaline

152

Gaunosine

153

Taurolidine

154

Farnesol

155

Tetradecanoic acid (Myristic acid)
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