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FORWARD

Egypt supported one of the oldest civilizations of the world and has a long histo-
ry of intense human occupation. Doubtless, the Egyptians throughout successive
eras depended on plants for food, feed for their animals, fuel, fibres and folk
medicine. Such a long and heavy impact on the plants has its effect on the plant
diversity. Some of these plants were domesticated, while many others are still in
the wild. Among the main groups, which are threatened, are the plants used as a
source for phytotherapy. The famous Ebers Papyrus, written in 1550 B.C., gave
842 prescriptions that are not explicitly magical. They are made of 328 different
ingredients, among which many plants are still growing in Egypt and the neigh-
bouring countries.

The great surge of public interest in the use of the wild plants for medicinal,
aromatic, cosmetic and culinary purposes has been going since times immemori-
al. The result is the loss of many plant species, which may be of economic and
medical importance for the present and future generations. There is a great need
for the conservation and sustainable use of these plants. However, there is no
organized data and information about these plants to help implementing a strat-
egy and action plan for their conservation.

The Academy of Scientific Research and Technology, represented by the
National Committee for Conservation of Nature and Natural Resources and the
[UCN (World Conservation Union) launched a series of activities. These include
holding a workshop on the biodiversity of arid lands in N. Africa (Cairo
November 14-16, 1995), and a programme for conservation of biodiversity.
These activities were funded from the Swiss Development Co-operation (SDC).
The programme in the first phase of the project constituted four issues. These
themes included the conservation of wild medicinal plants, the biodiversity of
the hot spots, education and biodiversity, and the conservation of the cheetah.
The programme leader, Prof. K. H. Batanouny supervised and coordinated the
activities of the project. Reports incorporating valuable data and information
about biodiversity were among the outputs of the project. The reports on the
medicinal plants represented a good base for preparing a book on these plants.
The team engaged with the medicinal plants, headed by Prof. K. H. Batanouny,
continued to co-operate in writing the present book.

The book on wild medicinal plants in Egypt provides a valuable source of
information and data on these plants in the country. It is a good guide for
researchers and planners in the field of medicinal plants and relevant subjects.
The book contributes to understand the status of the wild medicinal plants in
Egypt. It ensures the necessity of the sustainable and wise use of the wild medic-
inal plants. Professor K.H. Batanouny and his colleagues deserve our gratitude



and appreciation. Publishing this book by the Academy of Scientific Research
and Technology and the IUCN, with the support of the SDC represents a good
model of national and international co-operation and co-ordination in such an
important field.

I am sure that the researchers and institutions in Egypt and abroad will
appreciate this book. It will help in the furtherance of the conservation of a
valuable component of the biodiversity.

Prof.Dr. Mofeed M. Shehab
Minister of High Education
and State Minister of Scientific Research, Egypt



PREFACE

The present work is the outcome of numerous efforts of many institutions and
persons. Since 1956, I have been engaged with researches concerned with the
wild medicinal plants in Egypt. The early co-operation with late Prof. Zakaria
Fouad Ahmed, Professor of phytochemistry and his co-workers in the National
Research Centre, and the colleagues from the Pharmacognosy Department,
Faculty of Pharmacy, Cairo University was among the reasons of my ever-
increasing interest in these plants. I have been a member of numerous Egyptian
Committees on medicinal plants and their development. The outcome of the
meetings of these committees is tremendous. Moreover, the traditional knowl-
edge of the use of these plants in folk medicine and the Arabic (Islamic) scientific
heritage in this field represent a very rich source of knowledge. All these and the
excursions to the various parts of the desert in the Middle East and North Africa
inspired me to write about the wild medicinal plants in Egypt and the other
Arab countries.

As a president of the National Committe on the Conservation of Nature and
Natural Resources in Egypt (IUCN National Committee), I, in co-operation with
colleagues from the other North African Countries, initiated holding a workshop
and the co-ordination of the IUCN (International Union for Conservation) and
the support of the Swiss Development Co-operation (SDC) and the Academy of
Scientific Research and Technology, of a workshop on "Arid Lands Biodiversity
in North Africa" held in Cairo, November 14-16, 1994. The issue of the necessity
of conservation of the wild medicinal plants was raised in the workshop.
Through the help of the IUCN, a programme for biodiversity conservation was
launched in the countries of North Africa. The medicinal plants, as an endan-
gered component of biodiversity, received a special attention. A team of
researchers in Egypt were co-operating in the investigation of the wild medicinal
plants in Egypt. This team included three professors from the Department of
Pharmacognosy, Faculty of Pharmacy, Cairo University who were co-operating
in the IUCN project of the conservation of biodiversity. Reports as output of the
project were presented to the IUCN, the National IUCN Committee, and dis-
cussed in meetings with other colleagues from the North African countries.

The data and information incorporated in the reports of the project on wild
medicinal plants in Egypt represent a voluminous addition to the knowledge in
the field of medicinal plants, especially the wild species which received a little
attention as compared to the cultivated ones. Therefore, it has been thought that
it can be very important to publish these data in the present book. More informa-
tion and data were collated and added. Also, photographs and illustrations were
included.

xi



This book aims at giving a reasonable background to researchers in the fields
of pharmacognosy, phytochemistry, ecology, botany and other related subjects.
In view of the threatening of these plants due to the overexploitation, increasing
demands on them, change of habitat conditions, there is a necessity to conserve
these plants for sustainable use. Their conservation will help also the conserva-
tion of the traditional knowledge of the native healers. Moreover, the intellectual
property rights are preserved for the country. This volume will not only allow
researchers, decision makers and stakeholders to know about this important
component of biodiversity and its problems in Egypt, but will also set forth
action for its conservation and for its rational and sustainable utilization, in
accordance with the principles outlined in the International Conventions.

Without the help and support of many institutions, persons, this book would
not appear. Some of these passed leaving their impact on the field of wild medic-
inal plants. Others are still generously giving and supporting these studies.
Doubtless indebted [ am indebted to all those have given a hand or any support.
The continuous support of the successive Presidents of the Academy of Scientific
Research and Technology, (Prof. Ali Hubeish, Prof. Hamdy Morsy, and Prof. M.
Yousry) made the appearance of this book a reality. To them I feel grateful for
support. Thanks are due to the IUCN, especially Mr. Francis Parakatil, the
Regional Co-ordinator for West and Central Asia and N. Africa, whose efforts
were instrumental in providing effective networking throughout the region and
supporting the implementation of the work. He has been continuously support-
ing the project as well as the other projects of biodiversity conservation in Egypt
and the other North African countries. His help is greatly appreciated. It is evi-
dent that the financial support of the Swiss Development Co-operation has
helped in the preparation of the reports for the project and the printing of the
book.

Last, but not least, I would like to express my gratitude to my wife for her
patience and support.

Cairo, January 30,1999 K.H. BATANOUNY
President,
TUCN National Committe,

Egypt
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CHAPTER ONE

PLANTS AND PHYTOMEDICINE

Plants as a therapeutic source

Plants have always played a major role in the treatment of human and animal
diseases. Medicinal plants can be used in different forms: 1-as raw materials for
extraction of active compounds or for extraction of abundant but inactive con-
stituents which can be transformed by partial synthesis into active compounds.
2- as such, as extracts, or as traditional preparations.

Medicinal plants are a therapeutic resource much used by the traditional pop-
ulation of the world specifically for the health care (Plates 1 to 4). Worldwide
interest in the use of medicinal and aromatic plants is increasing. Beneficial
effects of plant-based medicines and other plant-based products are being redis-
covered. Ethnobotanical information is leading to the discovery of novel phy-
topharmaceuticals and other phytoproducts. This trend has made their
commercialization a necessity. Therefore, industries based on medicinal and aro-
matic plants have been established all over the world with a view to manufac-
ture the so-called green products to satisfy the growing demand. Nevertheless,
validation and utilization as a phytopharmaceutical product need much basic
and applied research in order to put this resource on the same level as the
patented pharmaceutical products so achieving acceptance by the medical sys-
tem, and satisfying the requisite of safety, efficacy and quality.

The development of formulation of drugs of plant origin involves botanical
identification of the vegetable drug, cultivation and post-harvest procedures,
extraction procedures, standardization of extracts and pharmaceutical formula-
tion. This means that the phytotherapeutics are in the hands of personnel from
different disciplines. The production of phytotherapeutics or drugs from plants
needs the co-operation of a big team of horticulturists, botanists, ecologists, tax-
onomists, phytochemists, pharmacists, pharmacologists, pharmaceutical special-
ists, marketing and distribution specialists, etc. The modern development of
phytotherapy requires the integration of scientific results of different disciplines,
namely, ethnobotanical, agrotechnical, biomedical, industrial, registration and
marketing, and education and dissemination. Doubtless, this puts the issue of
medicinal plants and phytotherapeutics in a critical situation as the synchro-
nized co-operation among these specialists is not an easy task.

The plant products available in the commercial market still lack, to some
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extent, quality certificates that inform us about the content of the active ingredi-
ents and need standardization procedure. Standardization is more difficult with
drugs which active principles are not well known. No one is prepared to take
plant products seriously unless certain elementary quality control criteria have
been fulfilled. Also, physicians are not prepared to prescribe the raw plant
drugs. A full acceptance of phytopharmaceuticals and the integration of phy-
totherapy into the concepts of classical medicine can be achieved only if phy-
topharmaceuticals meet the same criteria of quality as synthetic pharmaceuticals.

Adulterated phytopharmaceuticals have been put on the market in different
countries. Moreover, we should be aware of the problems with contaminants like
effect of pesticides.

The safety and quality of phytopharmaceuticals must be guaranteed, even if
efficacy is already recognized and traditionally accepted

The development of medicinal and aromatic plants is hindered by lack of
technical and economic data.

It is interesting to note that in many countries all over the world the drugs are
exhibited in the shops in a more or less similar manner. The photos in Plate 2
show the exhibition of drugs in a store in Aswan (Egypt) and in Mendoza
(Argentine). Trade in the drugs obtained from wild plants is very common
everywhere (Plates 2 & 3). However, there is no proper attention paid to its
socio-economical aspects in the developing countries.

The economic value of phytomedicines:

Soldati (1997) estimated the world-wide sales of over-the-counter phytomedi-
cines to be $ 10 billion, with an annual growth of 6.5%. The US market for botan-
ical medicine is estimated to exceed $ 2 billion at retail sales in 1997 (Brevoot
1997). Due to this demand, both universities and pharmaceutical companies
devote themselves to the research of medicinal plants.

The European market for Herbal Medicinal Products (HMP) represents $7 bil-
lion of the $ 14 billion global retail market. Based on thousands of years of herbal
tradition, business conditions in Europe are very favourable. There are well
established guidelines and regulations to register HMP as drugs in many
European countries. Germany is the leading market with approx. 50% of the
sales in Europe, followed by France and Italy. In Germany still 50% of the HMP
are prescribed by physicians and reimbursed by the health insurance system.
Some multinational pharmaceutical companies like Boehringer Ingelheim, Bayer,
Novartis and Roche are active in the field of HMP.

On the other hand, in developing countries, there are no reliable available data
on the economy of the medicinal plants. The problem is more significant in the
case of wild medicinal plants. However, these are the plants subjected to degrada-
tion and may be to extinction within a few years. In view of the consequences of
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the GAAT, it is important to assess the value of these plants as an important bio-
logical resource and to document the intellectual property rights.

Conservation

Medicinal plants are an important health and economic component of the floras
in developed as well as developing countries. Increasing world-wide interest in
herbal remedies, expanding reliance of local health care of traditional remedies,
and a renewed interest in the development of pharmaceuticals from plant
sources have greatly increased trade in medicinal plant materials. Important
populations of medicinal plants are found not only in the regions and ecosys-
tems with high biological diversity but also in less diverse floras and in floristic
communities that are not a common focus of conservation efforts. For instance,
in the arid and semi-arid zones of the Middle East, the floras comprise very
important genetic resources of crop and medicinal plants. The conservation of
medicinal plant species in the wild is indispensable.

While little is known about the population status of the majority of medicinal
plant species, it is clear that most medicinal plants are collected from wild popu-
lations, and many are seriously threatened with extinction by lack of local har-
vest controls and habitat degradation. The current focus of attention on
biodiversity prospecting has diverted attention from the more serious environ-
mental threat posed by large-scale harvest of medicinal plants for phytomedicine
production. Efforts to comprehend conservation needs and provide incentives
for long-term sustainable harvest of medicinal plants are few. National and inter-
national regulation and protection may have some effect, but the most important
role and responsibility for sustainable use belongs to industry and consumer
support for local conservation.

The great surge of public interest in the use of plants as medicines is based on
the assumption that the plants will be available on a continuing basis. However,
no concerted effort has been made to ensure this, in the face of threats posed by
increasing demand of vastly increasing human population and extensive
destruction of plant rich habitats.

The disappearance of the medicinal plants from their natural habitats has an
unseen consequence. This is the knowledge of the medicinal healers. In some
parts of Egypt, as well as other Arab countries, this healer is known as a “doc-
tor” or hakim. Those traditional doctors usually have a long and inherited experi-
ence. The erosion of such important genetic resources and their deterioration are
accompanied with the disappearance of knowledge and traditional experience.
Consequently, a loss of valuable intellectual property rights.

There is a great need to provide a framework for the conservation and sus-
tainable use of plants in medicine. Ethnobotanical studies should be encouraged
which represent basic studies to help implementing conservation programmes.
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Drugs obtained from these plants are sold in the market, they are sold either
fresh or dried (Plates 2 & 3). Shops selling these drugs, either fresh or dried, are
found in the old part of the cities in the Arab region, and also in the Islamic
countries. These shops are full of drugs obtained from the same country or
imported from different countries. All over the Arab, and also the Islamic World,
one finds that these shops are in the old part of the city. These shops occur in
narrow lanes and are full of drugs. The continuous use of these plants impose a
considerable pressure on the naturally growing plants in the deserts and semi-
deserts of the region. In such habitats, the rate of exploitation is more than the
rate of establishment of new stands of the collected plants. Doubtless, this has
consequences affecting the components of the environment, including the biodi-
versity.

Agriculture of medicinal plants:

The production of medicinal and aromatic plants requires an understanding of
plant growth, ecology, business, economics, law, conservation, and a lot of other
subjects related to tillage and gathering plants. While developments such as
machinery, fertilizers, and pesticides, have helped farmers meet demands for
quality materials at affordable prices, the balance with farming costs, and labour
compels society to set directions and establish limits. The technology of produc-
ing plants continues to evolve with the movement of laboratory and field experi-
ments to firms and forests with the expectation that advancements create better
farming. The current task is to examine and measure farming methods according
to established principles in accordance with the common needs of communities.
By taking advantage of progress in biology, engineering, and other disciplines,
medicinal and aromatic plant growers can undoubtedly continue to harvest
high-yielding crops.

Use of wild desert plants and their cultivation is not a new practice. It has
been common in many countries all over the world. In U.S.A., Mexico, India and
many other countries, such plants have been cultivated over wide areas and pro-
duced considerable economic return.

The wild medicinal plants growing in the desert region of Egypt can be a
good source for cultivating vast areas in the desert with the least ecological con-
sequences in addition to the conservation of such resource. The advantages and
benefits of the cultivation of wild medicinal plants as given by Batanouny
(1994a) include:
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1- Conservation of water

¢ Desert plants have low water consumption. The wild medicinal plants, as
other desert ones, are endowed with characteristics and adaptations making
them drought resistant and /or drought tolerant.

* One can make use of seepage water along the margins of the farms and irriga-
tion canals. The yield can be a reasonable cash crop for the farmers in the
desert.

* The wild plants are able to tolerate the unavailability of continuous exoge-
nous water supply for reasonable periods.

2- Sustainable development

¢ Cultivation of wild plants do not introduce new weeds or other new pests to
the ecosystem.

* Many wild plants do not need the use of pesticides. This is a privilege of
plants cultivated under desert conditions, i.e. under almost their natural habi-
tat conditions.

* Minimal ecological consequences for the agro-ecosystem

* Minimal degradation, salinization, soil erosion, waterlogging, etc.

3- Improvement of the economy of wasteland
4- Environmental protection

¢ Dune stabilization
¢ Wildlife habitat
* Biodiversity conservation

5- Economical improvement

* Fill a gap in the domestic needs such as folk medicine and pharmaceutical
industries.

¢ Potential for exports, especially pharmacoepial drug plants

* Potential for creation of small industries in cutting, drying, grinding, extrac-
tion, packing, etc..

¢ Provides cash (crop) income for settlers in newly reclaimed land and desert
areas.
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Historical Review

As early as 3000 B.C., the ancient Egyptians put much confidence in plants for
curing many diseases. Up till now, the same confidence is still existing among
the contemporary Egyptians and a "turn-back” to "remedy by herbs" is now
becoming a global rather than regional or national request. This is strongly
favoured, since the natural drugs have little or no side effects as do the chemical-
ly synthesized medications.

In view of the diversity of the habitats and the climate of the country, the biota
exhibits considerable diversity. The plant resources, despite the climatic aridity,
are diverse and some of them could be unexpected food or remedy for the
natives. The medicinal plants growing in the various habitats in Egypt represent a
major and important component of these plants, which are threatened and some
are on the brink of extinction. The present study covers a historical review of the
knowledge of medicinal plants in Egypt as well as the neighbouring countries.

Since times immemorial, the use of plants for curing human diseases has been
in practice everywhere. Such use of plants is a part of the human history in
Egypt as well as in all the countries of N. Africa and the Middle East.. The peo-
ple in the region depended mainly on traditional medicine for their health care
needs and the ailments of their animals. The folk medicine in the region is full of
recipes for curing various diseases. The term "Attar" in Egypt and "Herb's seller”
in Tunisia denotes the persons who sell drugs and medicinal plants for curing
diseases or for health care. The shops of attarin occur in the narrow lanes of the
old part of the city in any Arab country. It is the quarter of the city, which repre-
sented the core of the old city, with mosques. The drugs and the medicinal
plants, from every corner of the world, are exhibited in a very attractive way
(Plates 2 & 3). The beautiful colours are attractive, and the odour is characteristic
of the whole quarter. One smells cumin, cardamom, coriander, cinnamon, pep-
per, liquorice, etc.; all mixed together with perfumes. This is not in a particular
city, but it observed in all the cities of the Arab World. The photos given in Plates
2 and 3 represent show the exhibited drugs and the diseases which they cure. It
is noteworthy that this is also the case in many other countries all over the
world. For instance, in Argentine (Plate 2), One can see the same exhibition in
the city of Mendoza

In Egypt, the famous Ebers Papyrus, written in 1550 B.C., gives 842 prescrip-
tions, that are not explicitly magical, they are made of 328 different ingredients.
Among them are plant species growing in Egypt or other N. African countries,
e.g. Artemisia absinthium, Acacia spp., Balanites aegyptiaca, Bryonia spp., Hyoscyamus
muticus, Myrtus communis, Onopordon spp., Ziziphus spp., etc.
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Dioscorides, in his Materia Medica, gave the names of many plants from
Egypt (Acacia nilotica, the Egyptian thorn) and Cyrenaica (Dorema ammoniacum).
The "Materia Medica" was translated to Arabic in the IXth century A.D. by
Stephan son of Basil. However, improved translations were done later.

The Muslim herbalists wrote over centuries many books and treatises on
medicinal plants in the Islamic World, including Egypt. In view of the vast area
occupied by the Islamic nation, the names of these plants were given in Arabic,
Amazighy (Berber), Greek, Persian, Hindi and other languages. In the present
book, we are not going to give a detailed study of the history of writings on
medicinal plants of the Moslem World. However, we shall concentrate on the
scholars and writings more or less related to the medicinal plants in North
Africa, and specially Egypt.

Abu Bakr Mohammed b. Zakariya ar-Razi (d. about 313 Hj, 925 A.D)),
known in Europe mostly under the latinized name of Rhazes. Rhazya spp. were
called after him, e.g. Rhazya stricta, (in Arabic harmal; one should distinguish
between the harmal: Peganum harmala and the harmal for Rhazya in the countries
of Arabia). He was a Persian Muslim, who produced a most incredible number
of works on medicine, natural sciences, logic, metaphysics, mathematics, alche-
my, theology and ethics. Among them is the bulky work "Continens" (al Hawi
fi'Tibb) in 20 volumes on therapeutics. It has been the main source for writings in
this field for centuries.

One of these Muslim Scholars who was born and lived in North Africa is Ibn
El Jazzar al-Quairawani (died 389 Hj, 1005 A.D.) who wrote many books; one of
them about simple drugs. This book includes 272 drugs, mainly of plant origin,
and has been translated to Greek, Latin and Hebrew.

Among the famous Muslim physicians and philosophers is Ibn Sina (Abu Ali
al-Husain b. Abdallah (d. 428 Hj, 1036 A.D.), known in Europe as Avicenna ( the
name of the genus Avicennia was given after him). He wrote hundreds of books
and treatises His book the "Canon of Medicine" (al-Qanun fit'Tibb) contains a
section on simple drugs. This is frequently quoted by many writers after Ibn
Sina. The book was translated to Latin, e.g. the Latin edition "Abuali ibn Tsina
(Avicenna) Canon Medicinae" interprete et scholiaste V.F. Plempio. Lovain 1658
(Fig. 1).

Abu Ga'far Ahmed b. Mohammed al-Ghafiqi (d. about 1160 A.D.) wrote
"Book of Simple Drugs". Meyerhof and Sobhi (1932) wrote about this book :"is
not equalled in excellence or in sense”. Al-Ghafiqi abridged the writings of
Dioscorides and the great Galenos in succinct language yet (preserving never-
theless) their full meaning. After their text, he mentioned all that was new in the
sayings of later scholars concerning simple drugs, and what everyone of them
had collected and known afterwards. This book became a collection of the say-
ings of those who excelled in (the knowledge of) simple drugs, and an
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encyclopaedia to which one had to refer in case of necessity for verification.
Gregorius, Abul-Farag Ibn al-Ibri (Son of the Hebrew), latinized Barhebraeus
(d. 1286 A.D.) wrote an abridged version of the "Book of Simple Drugs" of Al-
Ghafiqi. Meyerhof and Sobhy published parts of this book with excellent com-
mentaries in 5 volumes from 1932 to 1940 as publications of the Faculty of
Medicine, the Egyptian University.

Abul-Abbas an- Nabati, Ibn al-Rumiya (d. 637 Hj. 1239 A.D.) who had been
given the title (Botanist), made an excursion in N. Africa, the Levant and Iraq.
After his return to Seville in Andalusia, he established a pharmacy for selling
drugs and wrote a book entitled : Botanical Journey.

Another famous Muslim Scholar in N. Africa is Ibn al-Beitar ( Diya' ad-Din
Abu Mohamed Abdallah bin Ahmed bin al-Beitar (died 646 Hj.,, 1248 A.D.)
who wrote the well-known monumental work "Gamie Al Adwiyah wal-Aghzia"
which has been translated to Latin (in 1758) and other languages. He made an
expedition in N. Africa, the Levant and Asia Minor. Ibn al-Beitar described 1400
drugs, including 300 not mentioned by Dioscorides and other herbalists before
Ibn el-Beitar. It is interesting to mention that he gave the names of the plants in
different languages, its description, habitat and geographical distribution.
Leclerc in his "Histoire de la Medicine Arabe" called him "the greatest botanist of
the East".

Abu'l-Muna Dawud b. Abi Nasr known as Kohen Al Attar (d. 658 Hj, 1259
A.D.) lived in Cairo in the XIIIth century A.D. and composed in 1295 a book on the
composition of remedies divided into 25 chapters. This book Minhag Ad-Dukkan
(i.e. the Management of the Shop) had a wide-spread reputation and is still used
by all the native bazaar druggist of the Middle East. It survived in many MSS and
was printed five times since 1287 A H. (1870 A.D.) in Cairo alone.

A famous scholar is Dawud b. Umar al-Antaki (d.1008 Hj, 1599 A.D.), who
lived in Cairo and left an alphabetical list of drugs and medical terms known as
Tadkirat Uli al-Albab "Memorandum for Intelligent People". It was printed for
the first time in Cairo in 1254 A.H. (1838 A. D.), and then numerous times since.
It is in favour with the oriental druggists. It is used till now by the contemporary
druggists in Egypt and the other Arab countries.

A Muslim Andalusian Scholar, Al-Ghassani (d. 1019 Hj., 1611 A.D.) innovat-
ed a system for the classification of the plants. He described in his book about
380 drugs, mainly of plant origin. He described the plants, their habitats and dif-
ferentiated between annual and perennial herbs. He introduced diagnostic char-
acteristics of the different plants of the various families.

In modern ages, publishing the manuscripts of these scholars and others took
place. Writing about medicinal plants became very common. Institutes, universi-
ties and research centres hosted many studies on the medicinal plants of the dif-
ferent countries in Egypt and other countries in the Middle East and North
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Africa. Phytochemical screening and search for active principles in wild plants
represent common projects in the different countries. Ecological, taxonomic and
floristic studies of medicinal plants took place.

In 1960 a book on the medicinal plants in arid zones was published by
UNESCO (UNESCO 1960). Both the botanical and pharmacological aspects of
medicinal plants growing in the arid zones were presented in that book Later, in
1983, Boulos wrote a book on the medicinal plants in North Africa in which he
gives information about these plants and their therapeutic uses in folk medicine.
Scientists from the region wrote many books and articles about the medicinal
plants (cf. Batanouny 1989, 1994b).

Nevertheless, there are gaps of knowledge about the medicinal plants in
Egypt, e.g., their autecology, distribution, productivity, possibility of cultivation.
In view of the rapid extensive exploitation of the wild medicinal plants, it is
indispensable to undertake studies on these plants and investigate methods and
measures of conservation.
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Wild Medicinal Plants in Egypt

The conspicuous habitat diversity in the country, as a result of geographical,
physiographic, edaphic and climatic conditions, is reflected upon the plant life.
More than two thousand species grow wild in Egypt. Doubtless, man has been
using hundreds of these species for their therapeutic value or as condiments.

The list of medicinal plants in Egypt and the Arab countries is inexhaustible
(¢f. Batanouny 1983). There is no complete inventory of medicinal plants of the
region.. In the present study, the pharmacopoeial medicinal plants will be studied
separately. Then, we shall deal with the common plants used in folk medicine.
Some plants which have been studied for their content of active principle and
found to be of potential medicinal value will be included in the present study.

Table 1- Total Plant Species, Endemic and
Threatened Species in Egypt.

Country Total Endemic Threatened
Number Species Species

Egypt 2076 70 (61) 98

Source: World Resources 1994-95. *Recent studies

A- Pharmacopoeial Wild Medicinal Plants

These are plants used in folk medicine since a long time ago. Recent and modern
studies on these plants proved the occurrence of active principles in them. Their
pharmacological activity had been investigated. They are among the pharma-
copoeial drugs in different pharmacopoeias; either in the Arab countries or abroad.

B- Plants Used in Folk Medicine :
There are numerous plant species which are collected from the field to be sold in
the "Attarin” or the herb's seller shops.

C- Plants of Potential Medicinal Value:

Many plant species were investigated for their active constituents. This has been
done depending on the information of the folk use of these plants, or in species
with relatives of species, genera or the same family, known from other countries
to have active constituents. These activities began with the establishment of the
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Egyptian University, especially the School of Medicine. The establishment of the
National Research Centre in the mid-fifties and the units of medicinal plants and
pharmacognosy was the prominent start in the study of the wild plants, especial-
ly the desert ones. The activities of this unit represent a milestone in the phyto-
chemical studies of wild plants. The senior author (K. H. Batanouny) was lucky
to be in intimate scientific relation with the head of this unit Late Prof. Zakariya
E. Ahmed and his co-workers since the mid-fifties. The continuous collaboration
with the scientific school of Professor Ahmed produced a tremendous number of
publications by his co-workers covering the investigation of many desert plant
species. These studies were either dealing with phytochemical screening of these
plants, or mainly the separation of the active constituents of these plants and
their pharmacological test. Innumerable number of active principles were sepa-
rated and investigated. Also, the units of natural products in the National
Research Centre and the departments of Pharmacognosy at the Faculties of
Pharmacy, and Chemistry and Botany at the Faculties of Science in the Egyptian
Universities contributed a lot to our knowledge about the wild medicinal plants.
Meagre trials were done to compile these studies. It seems indispensable to have,
at least an annotated bibliography of the literature dealing with the Egyptian
wild plants. Studies on the cultivation and domestication of wild medicinal
plants are still fragmentary. Such studies were conducted mainly on the tradi-
tional cultivated medicinal and aromatic plants. This shows the great need for
such investigations.

Examples of plants reported for their content of active principles, one men-
tions : Ajuga iva (L.) Schreb., Alhagi graecorum Boiss., Anabasis articulata (Forssk.)
Moq., Anthemis cotula L., Argemone mexicana L., Artemisia monosperma Delile,
Brassica tournefortii Gouan, Calendula arvensis L., Centaurea calcitrapa L., C. glomer-
ata Vahl, Chenopodium ambrosioides L., Cucumis prophetarum L., Cynomorium coc-
cineum L., Dipcadi erythraeum Webb & Berthel., Diplotaxis harra (Forssk.) Boiss.,
Eminium spiculatum (Blaume) Schott, Ephedra alata Decne., E.aphylla Forssk.
(=E.alte C.A. Mey.), Euphorbia spp., Fagonia spp., Farsetia aegyptia Turra, Ferula
spp., Gnaphalium luteo-album L., Gypsophila capillaris (Forssk.) C.Chr., Haloxylon
salicornicum (Moq.) Bunge ex Boiss., Hyoscyantus albus L., Hypecoum pendulum L.,
H. procumbens L., Jatropha glauca Vahl, Lactuca spp., Lavandula coronopifolia Poir.,
Lotus arabicus L., Marrubium alysson L., Melilotus spp., Nicotiana glauca Graham,
Nitraria retusa (Forssk.) Asch., Onopordon alexandrinum Boiss., Pancratium spp.,
Physalis angulata L., Polygonum equisetifornie Sm., Retama raetam (Forssk.) Webb &
Berthel., Rumex spp., Scorzonera spp., Senecio spp., Sinapis arvensis L., Solanum
spp., Sonchus spp., Thesium humile Vahl, Vaccaria hispanica (Mill.) Rauschert,
Varthemia candicans (Delile)Boiss., V. montana (Vahl) Boiss., Verbascum spp.,
Withania somnifera (L.) Dunal, Zilla spinosa (L.) Prantl, and Zygophyllum spp.
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Phytogeographical Regions in Egypt:

Muschler (1912) wrote : “In citing the several localities for each species, it has
appeared expedient to arrange them under five phytogeographical regions, into
which the large area embraced by the flora has been divided”. He used the divi-
sion adopted by Ascherson and Schweinfurth (1887) in which they divided the
country into five phytogeographical regions. These are: Mediterranean region,
Nile-Delta region, Oases of the Libyan desert, Desert region, and the Red Sea
region. Later, two regions were added, namely Sinai and Gebel Elba (Tdckholm,

1974).
The phytogeographical regions (Fig. 2) of the country are:

N: The Nile region including the Delta, valley and Faiyum
Nd The Nile Delta, including Cairo, but not further south
Nv  The Nile Valley, from Cairo to Wadi Halfa
Nf  The Nile Faiyum
O:  The oases of the Western Desert: Wadi Natrun, Siwa,
Farafra, Bahariya, Kharga, Dakhla, Kurkur, Dungul and
Uweinat.
M:  The Mediterranean coastal strip from the border with Libya
near El Sallum to the borders with Palestine at Rafah
Mma The Western Mediterranean coastal region , ma stands for
Marmarica.
Mp The Eastern Mediterranean coastal region , p stands for
Pelusiac-Tanitic branches of the Nile.
D: Al the deserts of Egypt except that of Sinai
Da The Arabian Desert east of the Nile
Da sept. The part of the Arabian desert from Wadi Tumilat to
Qena-Quosseir road (sept. stands for septentrionale,
North)
Da mer The part of the Arabian desert from Qena-Quosseir
road southwards (mer stands for meridionale, South).
Di  The Isthmic desert, i.e. EI-Tih desert and the region
north of wadi Tumilat
D1  The western desert, Libyan desert, west of the Nile.
GE Gebel Elba and surrounding mountains, situated in the south-
eastern corner of Egypt at the Sudan Frontier.
R Red Sea coastal region
S Sinai proper, i.e. South of El Tih Desert
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Table 1- Distribution of the Wild Pharmacoeupial Medicinal Plants
in the Different Phytogeographial Regions in Egypt

Species Phytogeographical region
1. Ammi visnaga (L.) Lam. M, Mp
2. Ammi majus L. N, O, Mp
3. Citrullus colocynthis (L.) Schrad. D,O,N,M,R,GE, S
4. Datura stramonium L. N, Mma
5. Glycyrrhiza glabra L. O
6. Hyoscyamus muticus L. N,O,M,D,R

7. Plantago afra L.

Mp, Da, Di, R, GE, S

8. Plantago lanceolata L.

Nd (Cairo-Inshas Road)

9. Plantago ovata Forssk.

Nd, M, Di, Da sept, D1, S

10. Senna alexandrina Mill.

Nv, Da mer, R, GE, S

11. Senna italica Mill.

Nv, O, Da, D1,GE, S

12. Silybum marianum (L.) Gaertn.

N, O, Mma, Di, (canal banks)

13. Urginea maritima (L.) Baker.

Mma (Sidi Barrani), Mp, Di

Table 2- Distribution of the wild medicinal plants used in the folk
medicine in the different phytogeographical regions of Egypt

Species

Phytogeographical region

1. Acacia nilotica (L.) Delile

N,O,D,R,GE,S

2. Achillea fragrantissima (Forssk.)
Sch.Bip.

O (Kharga), Mp, Di,
Dasept, DI, R, S

3. Adiantum capillus-veneris L. N, O, M, Da, R, GE

4. Adonis dentata Del. M, Di, D1

5. Ambrosia maritima L. Nd, Nv, O, M (muddy canal
banks)

6. Anastatica hierochuntica L. O (Uweinat), D, R, S

7. Anchusa hispida Forssk. Mma




8. Artemisia judaica L.

Mma, Da, D], R, GE, S

9. Balanites aegyptiaca (L.) Delile Nv, O, Da.mer, DI, GE
10. Bryonia cretica L. Mma
11. Calotropis procera (Aiton) W.T.
Aiton Nf, Nv, O, Da, D], R, GE, S
12. Capparis spinosa L. 0,D,S

13. Centaurea pumilio L.

Mma, maritime sand

14. Centaureum pulchellum (Swartz)

Druce N, O, M, Dj, S

15. Centaureum spicatum (L.) Fritsch | N,O, M, Di, S
16. Cleome droserifolia (Forssk.) Delile| O (G.Uweinat), D, R, GE, S
17. Colchicum ritchii R.Br. M, Di, DJ, S
18. Commiphora opobalsamum
(L.)Engl GE
19. Cymbopogon proximus
(Hochst.) Stpf Da.mer, GE

20. Cyperus rotundus L.

N,O,M,D,R,GE, S

21. Juniperus phoenicea L.

Di, very rare

22. Moringa peregrina (Forssk.) Fiori

Da, R, GE, S, rocky crevices

23. Origanum syriacum L.

Di, Da.sept, 5

24. Peganum harmala L. M, Di, Da.sept, 5
25. Pluchea dioscorides (L.) DC N, O, M, Da.sept, S
26. Posidonia oceanica (L.) Delile Mma
27. Primula boveans Duby S, endemic
28. Rumex vesicarius L. Mma, Da, R, GE, S
29. Solenostemma arghel
(Delile) Hayne Di, Da, S
30. Salvadora persica L. Nv,O,Da,R,GE, S
31. Solanum nigrum L. N,O,M,D,R,GE, S
32. Thymus bovei Benth Di,Da.sept.
33. Thymus capitatus (L.) LinkMma, rocky habitats
34. Teucrium polium L. Mma, Di, Da.sept, DI, S
35. Tribulus terrestris L. N,M, DR, S, GE
36. Urtica pilulifera L. M, Nd, weed
37. Urtica urens L. N, M, Di, Da.sept, weed
38. Ziziphus spina-christi (L.) Willd. N,O,M,R,GE,S
39. Zygophyllum coccineum L. Da, R, Di
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The great surge of public interest in the use of plants, as well as some animal
products, as medicines is based on the assumption that the plants will be avail-
able on a continuing basis. However, no concerted effort has been made to
ensure this, in the face of the threats posed by increasing demand of vastly
increasing human population and extensive destruction of plant-rich habitats.

Drugs obtained from these plants are sold in the markets all over the region.
Shops selling these drugs, either fresh or dried, are widespread in the main cities
of the country. Usually, these shops are found in the old part of the city (Figs. 3,
4,5, and 6). All over the Arab, and also the Islamic World, one finds that these
shops are in the old part of the city. These shops occur in narrow lanes and are
full of drugs obtained from the same country or imported from different coun-
tries. The fragrant odours of the powders of the drugs and condiments can be
smelled in the area where these shops are located. The visitors to these shops are
diverse, with different educational backgrounds; everybody is asking the help of
the attar and his advice for the treatment of some diseases, or for fattening or
reducing weight. After birth, the woman needs nutritive drinks, which can be
obtained by decoctions from compound drugs and materials mixed by the attar.
The most famous prescriptions by the attar include those drugs for cough, uri-
nary stones, abdominal pains, diabetes, rheumatism, spasms, aphrodisiac, con-
stipation, headache, liver problems, skin diseases, ....etc. The continuous use of
these plants impose a considerable pressure on the naturally growing plants in
the deserts and semi-deserts of the region. In such habitats, the rate of exploita-
tion is more than the rate of establishment in the harsh desert environment.
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CHAPTER Two

Pharmacopoeial Wild Medicinal Plants
in Egypt

The pharmacopoeial plants have been used since a long time in folk medicine.
Some of them have been reported in the Ebers Papyrus. Almost all these plants
have been mentioned in numerous books and treatises written by many scholars
since the Greek writings of Dioscorides and all over the last fifteen centuries dur-
ing the Islamic Era. Recent and modern studies on these plants proved the occur-
rence of active principles in the different organs of them. Their pharmacological
activity has been investigated. In view of their importance as a source of extracts
and active constituents used in medicine, they were embodied in different phar-
macopoeias, either in Egypt and /or abroad. )

The collection of these plants from their natural habitats threatens them to a
great measure. No means have been taken up till now to conserve these wild
plants. In view of the rising demands for these plants and the limited amount of
the wild supply, it is indispensable to undertake measures for their conservation
for the sake of sustainable use. However, it seems difficult to think of conserva-
tion without good knowledge of these plants. The present work is an attempt to
give a multidisciplinary study on these plants covering their taxonomy, ecology,
phytochemistry, pharmacology...etc. The wild pharmacopoeial plant species
include: Ammi majus, A. visnaga, Citrullus colocynthis, Datura stramonium,
Glycyrrhiza glabra, Hyoscyamus muticus, Plantago afra, P. lanceolata, P. ovata, Senna
alexandrina, Senna italica, Silybum marianum, and Urginea maritima.

The above-mentioned plant species are used also in the folk medicine.
Prescriptions from the attar, incorporating parts of these plants (seeds, fruits,
leaves, stems, rhizomes or roots) are usually available in the local market in
Egypt and many other countries.

Due to the lack of adequate information about the potentiality of cultivatring
some of these plants, the pharmaceutical companies import some of these drugs.
For instance, Ammi visnaga and A.majus could be easily grown in Egypt.
However, the Egyptian companies import their fruits, may be from Morocco.
This shows that the issue of the wild medicinal plants in Egypt should be clari-
fied and to be well-investigated from different aspects, e.g. from the agricultural,
commercial and marketing point of views. Such studies are indispensable. They
will open the door for investigating other plant species, which would be of phar-
maceutical importance to the country in the future.
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Criteria studied for the wild pharmacopoeial medicinal plants

Names:
The legitimate Latin binomial, and its synonyms
Mention of the synonyms facilitates the search for the plant in the
literature and abstracts under different names given to the plant.
Names in different languages whenever possible:
Arabic, Berber, English, French, German, Italian, and Turkish

Morphological Description
Ecology :
Habitat conditions
Distribution : Local - Regional - Global
Regional distribution : means the occurrence in North African
countries, Egypt, Libya, Tunisia, Algeria and Morocco.

Status : To show if the plant is endangered, vulnerable or does not need
conservation

Parts used: Names - Description

Constituents

Folk Medical Uses

Pharmacological Actions and Indications

Adulterants and Substitutes

Authentication - Tests for Purity

Pharmacopoeias

Phytopharmaceuticals in the Egyptian Market

Economic Potential, whenever data available

Cultivation, whenever data available.

References

Illustrations and/or photos
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1- Ammi majus L. Sp. P1. ed. 1, 246 (1753)
Apium ammi Crantz, Strip. Austr 3: 109 (1767)

Arabic Khillah s
Killah shaytani ol dds

Berber : Athrilal, Thalilen, Lattilel, Akhella.

English :  Bishop's weed.

French : Ammi commun.

German : Ammei, Grosser Ammei.

Morphological Description:

An annual slender herb with pinnately-divided leaves into oblong acutely serru-
late leaflets. Umbels, with small white flowers. The number of rays is much less
than in A. visnaga, also not frutescent. Fruit, small, oblong, prominently ribbed
(Plate 5).

Ecology:
The plant grows as a weed in the fields of winter crop cereals, as wheat and bar-
ley. It is a bad weed in these fields and affect their yield.

Distribution:
Local :  Fields of winter crops in the Nile Delta and Valley, also in the
Oases and the Mediterranean region.

Regional : North Africa; all over the countries of the region.
Global : Middle East, Europe and North Africa.
Status:

The plant is fairly common in the Delta and Nile Valley fields. However, its culti-
vation is necessary in order to obtain an adequate yield for the pharmaceutical
industry. Its cultivation should be performed in the newly reclaimed land. There
is fear of its invasion to the field in the successive seasons. The plant is an annual
winter weed growing mainly in the wheat and barley fields. Sometimes, it is a
menace. Its presence in the cultivated fields is not desirable. However, due to its
importance in the pharmaceutical industries, it has been cultivated. Due to the
drastic fluctuation of the prices of the fruits, the farmers are not willing to culti-
vate it. The companies using the drug may contract with some farmers to culti-
vate a definite area. Generally, these companies import Ammi fruits from
Morocco.
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Part Used:
The fruit known as Ammi majus fruit.

Description:
Odour, slightly aromatic, terbenthinate; taste, strongly pungent and slightly
bitter.

Macroscopical: Fruit, cremocarp, nearly cylindrical, usually separated into its 2
mericarps, rarely entire, with a part of the pedicel attached. Mericarp, small,
slightly concave on the commissural side. It is slightly tapering towards the
apex; about 2 to 2.5 mm long and about 0.75 mm broad; crowned with a nectary
disc-like stylopod; reddish-brown to greenish-brown; externally, glabrous,
rough, marked with 5 broad, distinct, yellowish-brown primary ridges, alternat-
ing with 4 equally prominent dark brown secondary ridges; internally the meri-
carp shows a pericarp with 6 vittae, 4 in the dorsal and 2 in commisural side, a
large orthospermous endosperm in which is embedded a small apical embryo.
Carpophore, forked, each branch of which enters at the apex of the mericarp and
unites with the raphe.

Microscopical: Epidermis of pericarp consists of polygonal cells, with straight
anticlinal walls and short papillae, containing clusters or prismatic crystals of
calcium oxalate, and covered with thick strongly striated cuticle; stomata, occa-
sional, of cruciferous type, but no hairs. Mesocarp, formed of somewhat brown-
ish parenchyma; traversed longitudinally by 6 large schizogenous vittae, 4 in the
dorsal and 2 in the commissural side, appearing elliptical in transverse section,
and each surrounded by large, radiating cells; and traversed in the primary
ridges by vascular bundles, appearing oval, ovoid or rounded in transverse sec-
tion, not accompanied by vittae (Distinction from khella, Ammi visnaga Lam.),
each bundle, with a xylem strand and 2 lateral phloem strands and accompanied
by strongly lignified fibres and reticulate, lignified cells; innermost layer of
mesocarp, with large, polygonal, brown-walled equally thickened nonporous
cells (Distinction from Khella, Ammi visnaga). Endocarp, of narrow, tangentially
elongated cells, many of which being regularly arranged in groups, variously
oriented, and adhering to the brown testa which is formed of similar,but wider,
and somewhat shorter cells. Endosperm, of polygonal, somewhat thick-walled,
cellulosic parenchyma with much fixed oil and several aleurone grains, about 4
to 12 microns in diameter, each with one or 2 rounded globoids and 1 or rarely 2
micro-rosette crystals of calcium oxalate, 2 to 4 microns in diameter. Carpophore,
each branch traversed by a vascular strand of fibres and spiral vessels.
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Constituents:

Coumarins and coumarin glycosides. The fruit yields not less than 0.5% of
ammoidin (xanthotoxin), 0.3 % of ammidin (imperatorin), and 0.01 % of majudin
(bergapten). Furanocoumarins have also been produced by cell suspension cul-
tures of A.majus.

Tests for Identity :

A. Boil about 0.05 g of Ammi majus fruit with 5 ml of water for 1 minute and
strain; add 1 or 2 drops of this decoction to 1 ml of a solution (1 in 1) of sodium
hydroxide R; no rose -red colour is produced (Distinction from khella, Ammi vis-
naga).

B. The alcoholic extract of Ammi majus fruit (1 in 10 ) gives blue fluorescence
when examined in the filtered ultraviolet light.

Tests for Purity :

Cereals and Starchy Material: Powdered Ammi majus fruit contains no
starch granules.

Alcohol (90 %) Extractive: Not less than 33.86 %

Moisture: Not more than 12.0 % determined by the toluene method.

Ash: Not more than 7.0 %

Folk Medicinal Uses:

Fruits, diuretic, carminative, for angina pectoris and asthma. The fruits were
used by the ancient Egyptians for treating leucoderma. The drug should be used
cautiously, since phototoxic dermatitis following its use for vitiligo has been
reported.

Phytopharmaceuticals in the Egyptian Market:
Meladinine and Neo-Meladinine in different dosage forms viz, tablets, creams,
lotions and paints (Memphis).

Economic Potential:

The plant is and will continue to be of high economic potential for the widespread
use of its galenicals as well as its furanocumarins in the treatment of leucoderma.
Cultivation of the plant is not favoured by the farmers. This is referred to two rea-
sons: a- the lack of good knowledge of the cultivation of this plant among the
farmers, b- the improper harvest methods usually lead to the shedding of the
fruits leading to their dispersal and infesting the field in the next season.
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2- Ammi visnaga (L.) Lam. Fl. Fr. 3: 462 (1778)
Daucus visnaga L. Sp. P1. ed. 1, 242 (1753)

Arabic Khillah - Khelal e — s
Khilla Baladi JERITREEN
Gazar Sheitani obaas H5a
Kammoun Habashi s (gaS

Berber : Tabellaout

English : Pick-tooth, Tooth pick, Bishop’s weed

French : Herbe aux cure-dents

German : Zahnstocherkraut

Morphological Description

Stout, tall, winter annual, with thick stem and pinnatisect leaves. Umbel rays,
dense (ca 80 per umbel), with very numerous long stiff rays and white flowers.
The rays spread in flower and become contracted in fruit. Bracts of the involucre,
long, filiform and tripartite. The fruiting pedicels are thick and frutescent. Fruit,
ovate, laterally compressed, with thick ribs, brownish with violet tinge and split-
ting into two mericarps (Plates 5 & 6).

Ecology

The plant is an element of the mesophytic community of the cultivated fields
where it grows among the crops, on canal banks and in neglected areas close to
the fields. It grows mainly in the northern part of Delta. It is cultivated on a lim-
ited scale in the Delta for its fruit and dry umbels..

Distribution:

Local : Growing mainly in the Nile region, rare in the Eastern
Mediterranean region.

Regional : North Africa : Egypt, Tunisia, Algeria, and Morocco.

Global :  North America, Argentina, Chile, Mexico, Europe, Temperate
Western Asia.
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Status:

The plant is easily cultivated as a winter crop in Egypt. Numerous studies have
been undertaken as regards the effect of manure and fertilizers on the yield of
the plant. However, there is a great need to conserve the good genetic characters
in some cultivars. The plant is safe and is not subjected to threatening impacts.

Parts Used
a-The fruits,
Arabic :  Bizr Khellah ida
English :  Ammi visnaga fruit, Visnaga fruit.
French. :  Fruits de Khella
German :  Visnaga Friichte, Bischofskraut Friichte
Latin 2 Fructus Ammi visnaga
b-Toothpicks: At fruiting, the rays become frutescent, curved and used
as tooth picks (Plate 6).

Khella contains not more than 10.0 % of its stalks and foreign organic matter, and
yields not less than 1.0 % of the nongylcosidal furanochromone derivatives, cal-
culated as khellin.

Description: Odour, slightly aromatic; taste, aromatic, bitter and slightly pun-
gent. Macroscopical: Fruit, cremocarp, usually separated into its 2 mericarps,
rarely entire, with a part of the pedicel attached. Mericarp, small, ovoid, about 2
mm long and 1 mm broad; crowned with a disc-like nectary, the stylopod;
brownish to greenish-brown with a violet tinge (Distinction from Amimi majus);
externally, glabrous, marked with 5 distinct, pale brownish, rather broad prima-
ry ridges and 4 inconspicuous dark secondary ridges; internally, the mericarp
shows a pericarp with 6 vittae, 4 in the dorsal and 2 in the commissural side, a
large oily orthospermous endosperm and a small apical embryo. Carpophore,
single, no split; passing at the apex into the raphe of each mericarp.
Microscopical: Epidermis of pericarp consists of polygonal cells, elongated
on the ridges, with occasional crystals of calcium oxalate and finely striated cuti-
cle; no hairs. Mesocarp, formed of parenchyma, traversed longitudinally by the
schizogenous vittae, each surrounded by large, slightly radiating cells, and tra-
versed in the ridges by vascular bundles, each forming a crescent around a com-
paratively large vitta (Distinction from A. majus) and accompanied by fibres and
reticulate, lignified cells; the innermost layer of the mesocarp consists of large,
polygonal, brown-walled cells, with thick porous inner walls. Endocarp. com-
posed of narrow tangentially elongated cells; some of these being regularly
arranged in groups, variously oriented, adhering to the brown seed-coat which
is formed of similar but wider and somewhat shorter cells. Endosperm consists
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of polygonal, thick-walled, cellulosic parenehyma, containing fixed oil and
numerous small oval aleurone grains, each enclosing a minute rounded globoid
and a micro-rosette crystal of calcium oxalate with a dark center. Carpophore,
traversed by a vascular strand of fibres and spiral vessels.

Constituents

1- Furanochromones ((-pyrones): 2-4% comprising khellin (0.3-1.2%), visnagin
(0.05-0.3), khellol and its glucoside, khellenin, khellinol, ammiol and its gluco-
side, visammiol, khellinone, visnaginone.

2- Pyranocoumarins (visnagans):0.2-0.5 comprising visnadin, samidin and dihy-
drosamidin.

3- Furanocoumarins: traces of xanthotoxin and ammidin.

4- Flavonoids: 0.02- 0.03% comprising quercetin and isorhamnetin and their 3-
sulphates as well as kaempferol.

5- Volatiles : containing among other compounds: camphor, carvone, (-terpineol,
terpinen-4-ol, linalool, cis and trans linalool oxides.

6- Fixed oil: 12-18%.  7- Protein: 14%.

Folk Medicinal Uses:

Fruit, diuretic, appetizer, carminative, stimulant vasodilator, antispasmodic, for
urinary disorders, angina pectoris, asthma, and the infusion releases renal
stones.

Pharmacological Actions and Indications :

The drug acts as spasmolytic, especially on the musculature of the bronchi, gas-
terointestinal tract, biliary tract, urinogenital system, the coronary vessels and
also as diuretic.

Using K*(60mM)-depolarized guinea pig aortic strips, the involvement of a
Ca2* channel blocking mode of action could be established.

Visnadin exhibits peripheral and coronary vasodilator activities and has been
used for the treatment of angina pectoris.

The drug is indicated in whooping cough, cramp-like conditions of gasteroin-
testinal tract, biliary colic, painful menstruation, for removal of small bladder
and kidney stones, and in angina pectoris and bronchial asthma. Khellin may
have a role to play in the treatment of vitiligo and psoriasis.

Phytomedicines containing standardized extracts are included in cardiac
remedies, bronchospasmolytics, spasmolytics, urological remedies and coronary
remedies.
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Adulterants and Substitutes :
May be adulterated or substituted by fruits of Ammi majus which can be detected
by macro- and microscopical examination and tests for furanocoumarins.

Authentication :

1- Macro- and microscopically following Egyptian Pharmacopoeia 1984.

2- Pyrones not less than 4% calculated as Khellin.

3- Foreign matter not more than 2%.

4. Loss on drying not more than 10%.

5- Ash not more than 10%, acid-insoluble ash not more than 3.5%.

6- Fruit of Ammi majus should be absent.

7- Absence of starch

8- Boil about 0.05g of Khella with 5 ml of water for a minute, strain, add 1 or 2
drops of this decoction to 1 ml of solution of sodium hydroxide (1 in 1), and
shake; a rose-red colour is produced within 2 minutes.

Phytopharmaceuticals in the Egyptian Market

Ampoules and tablets containg Khellin as single component or in multicompo-
nent pharmaceuticals e.g. Khellalgon capsules Mepaco, Khellalgin (Misr) and
Lynamine, Glucolynamine ampoules (Memphis).

Economic Potential:

The plant is and will continue to be of high economic potential for the wide-
spread use of its galenicals as well as Khellin in the phytotherapy of urinary tract
problems. The local supply is not sufficient for the pharmaceutical industry.
Farmers are not willing to cultivate the plant due to the fluctuating prices from
year to year.
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3- Citrullus colocynthis (L.) Schrader, Linnaea 12: 414 (1838)
Cucumis colocynthis L., Sp, PL,, ed. 1, 1011 (1753)
Colocynthis vulgaris Schrad., Ind. Sem. Hort., Gott., 2 (1832)

Arabic Handal i

Handhal Jeia

Oorky Sl

Tatoor ublb

Hadag (olaith) zoa
Berber :  Tadjellet, Alkat, Taferzizt, Tifersit, Ubruzi
English :  Colycynth, Bitter apple, Bitter gourd
French :  Coloquinte, Chicotin
German :  Bitterzitrulle, Bitterapfel

Morphological Description:

A perennial very scabred herb with long trailing branches. Leaves, triangular in
outline, deeply 3-5 palmate-lobed with pinnate cleft narrow segment. Branched
tendrils arise in leaf axis. Flowers, yellow. Young fruits, fleshy, mottled with dark
green, turning dry and yellow when ripe apple size, extremely bitter in taste
(Fig. 3, Plates 7 & 8).

The plant is very common in sandy places in all the phytogeographical
regions of the country. Colocynth presents a curious look with patches here and
there in the extensive blazing deserts of all the Arab countries. The plants are
suffering from winter and recovering again in summer. They have wonderful
adaptation ability to grow up on the hot sandy soil of summer months where
scarsely any plant can survive.The tap root is succulent and very deep.

Ecology:
The plant grows in deep sandy habitats. It appears as groups in depressions
receiving runoff water (Plate 7).

Distribution:

Local ¢ Insandy habitats in almost all the deserts of Egypt.

Regional :  All North African countries.

Global : Semi-deserts and deserts of North Africa, southern Europe, and

Asia, from the Canary Islands eastwards to India.
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Status:

The plant is safe and is common in all the North African countries. However,
cultivation of the plant for medical purposes is recommended. Being a member
of the Cucurbitaceae, it could be cultivated in a manner similar to water melons.
However, it is more drought-resistant. The plant produces numerous fruits every
year, ca 40-60 fruits per plant.

Part Used:

Colocynth; Colocynth Pulp; Bitter Apple.

Colocynth is the dried unripe, but fully grown fruits of Citrullus colocynthis (L.)
Schrad. deprived of its seeds and hard outer part of pericarp.

Colocynth contains not more than 5.0 per cent of its seeds, and not more than 2.0
per cent of the outer sclerenchymatous part of the pericarp.

Description:

Odour, slight, or almost odourless; taste, intensely bitter and persistent.
Macroscopical: Colocynth occurs as light spongy, easily broken, globular masses
or in pieces of variable size, up to about 6 cm long and 2 cm thick; white, or pale
yellowish-white, with occasional small patches of darker epicarp and consisting
of narrow mesocrap and three wide bifid placentas; externally, convex with
ridges and flattened areas, 5 to 10 mm wide; internally, irregularly concave and
showing numerous ovoid depressions, about 10 mm long, left by the removal of
the seeds. Seeds, very few flattened, ovoid, yellowish-white to dark brown,
about 7 mm long, 5 mm broad and 2 mm thick, albuminous, with narrow oily
endosperm, 2 oily cotyledons and small radicle.

Microscopical: Colocynth, formed of spongy tissue, composed of large, more
or less rounded parenchymatous cells, almost devoid of contents, with large
intercellular spaces and have thin cellulosic, occasionally lignified walls, with
oval or circular pitted areas at the junction of contiguous cells; traversed by
bicollateral vascular bundles, having spiral and annular vessels and accompa-
nied in the phloem by irregularly tubular laticiferous vessels, the contents of
which give red colour with sulphuric acid. Epicarp, if present, shows epidermis
of radially elongated cells, occasional stomata of ranunculaceous type, subjacent
parenchymatous cells, and an inner layer of isodiametric and radially elongated
sclereids. Seed, if present, with an epidermis of thick-walled lignified palisade-
like cells and inner layers of thick-walled, pitted, or reticulately thickened ligni-
fied sclereids. Endosperm and cotyledons, parenchymatous, with fixed oil and
aleurone grains, up to about 7 microns diameter.
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Constituents:

Colocynth contains cucurbitacin B and E (a-eleatrin), colocynthin, sterols (a-

spinasterol and others), alkanes, aliphatic alcohols alkaloids, and choline base.
The seed contains about 16% fixed oil, reddish-yellow, with green fluores-

cence, almost odourless, with a very bitter taste.

Folk Medicinal Uses:

The leaves are diuretic and used in treatment of jaundice and asthma. The root is
useful in inflammation of breasts, amenorrhoea, rheumatism, joint pains and is
used externally in ophthalmia and uterine pains. The fruit is pungent, cooling
purgative, anthelmentic, antipyretic and carminative. It cures, tumours, leuco-
derma, ulcers, asthma, bronchitis, urinary discharge, enlargement of spleen,
tuberculous glands of the neck, dyspepsia, constipation, anaemias and throat
diseases. The fruit pulp is purgative, diuretic, antiepileptic, and is used against
gonorrhoea.

Derived vetrinary preparations which contain colocynth are used for itch.
Cataplsm of green or dried plant is used as a remedy for leucoderma; cataplasm
resolvent, astringent. Hot sap of plant is used to cure skin diseases of camels. In
Morocco, it is used as antihypertensive and antidiabetic.

Pharmacological Actions and Indications

Purgative. The drug exhibited antiinflammatory and antitumor activities. The
leaves and pulp extract (i.v.) caused a dose-independent increase in blood pres-
sure in vivo in rats, and both extracts reduced heart-rate and the force of contrac-
tions in isolated rabit hearts. The leaf extract(800mg/Kg) p.o.) exhibited
antiinflammatory activity in the carrageenan-induced paw oedema test in rats,
but was severely toxic (60% of animals died, the remainder had severe diarrhoea
and hepatorenal damage).

Toxicity :

The ethanolic extract of the fruits produced stimulation, accompanied by
increased motor activity, tremors, convulsions, diarrhoea and rapid irregular res-
piration preceeding death in mice. The spermatogenic disfunction was also sig-
nificant. The same extract demonstrated cytotoxic as well as mutagenic effects. It
causes irritation of stomach and intestine. It is seldom prescribed alone. It
induced haemorrhagic colitis. Three examples of toxic acute colitis were reported
after ingestion of colocynth for ritual purposes. Its clinical feature was dysenteric
diarrhoea.
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Authentication:
- Microscopical examination.

- Petroleum ether extractive, not more than 3% when dried at 100 °C.
- Ash, not more than 15%.
- Acid-insoluble ash, not more than 8%.

Tests for Purity:

Petroleum-benzine extractive: Not more than 3.0 % when dried at 100°C.
Alcohol (60 per cent) extractive: Not less than 23.0 %.

Ash: Not more than 15.0 %.

Acid-insoluble ash, not more than 8.0 %.

Pharmacopeias:
Fruit of colocynth is still official in several pharmacopoeias due to their cathartic
value, e.g. Egyptian Pharmacopoeia 1984 and Pharmacopee Francaise 1965.

Phytopharmaceuticals in the Egyptian Market:
No-habit, lotion, Tri M Medical.

Economic Potential:

Since the plant grows quite abundantly in the deserts of the North African coun-
tries, as well as other Arab countries, their proper utilization is likely to afford a
good source of revenue for the Bedouins.

Egypt exported in 1983 ten tons of colocynth ; each at a rate of 652 Egyptian
Pounds, 4 tons in 1984 at a rate of 1063 Egyptian Pound and one ton in 1985 at a
rate of 1584 Egyptian Pound. Prices expected range from 2000 to 2500 Egyptian
Pound per ton.
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Fig. 3. Citrullus colocynthis: A- Flowering and fruiting branch,
B- Portion of leaf showing hairs, C- Male flower, D- T.S. in fruit, E- Seed.
(After: Jafri, 1977, Flora of Libya, No. 32, Cucurbitaceae).



4- Datura stramonium L.,Sp.Pl.,.ed.1,179 (1753)
Datura tatula L.,Sp.Pl.,ed.2, 256 (1759)

Arabic :  Datura 3,300
Nafir 2l
Taturah sosbib
Berber :  Tabourzigt, Tidilla.
French : Datura, Stromoine, Pomme epineuse, Herbe aux sorcieres,

Pomme Epineuse, Dature, Endormie £ndormie, Herbe du diable.
Pomme du diable.
German : Echter Stechapfel, Tollkraut.

Morphological Description

A glabrous, green-stemmed annual which attains a height of one metre or more.
Leaves, ovate, sinuate or angled or even cut-toothed. Flowers, large, 8-20 cm
long, white or violet. Capsules ovoid, erect, with stout prickles, dehiscent, 4-
valvular. Seeds numerous, black, reniform (Fig. 4, Plate 8).

Ecology:

The plant is occasionally cultivated, also escapes cultivation, in the gardens. The
plant is cultivated in many European countries as well as the United States of
America. It can easily be grown from seeds. It prefers a rich calcareous soil.
When fully developed, the plants should better be spaced at distances of one
metre from each other in a row. It is sensitive to frost and hence requires special
shelter during the severe winters. An acre of land yields about 450-680 kg of
leaves and about 320 kg of seeds. Application of nitrogenous manures favours
both vegetative growth and alkaloid formation. For the production of higher
alkaloid content, large-leaved tetraploid plants have been raised by colchicine
treatment with the result that double the amount of alkaloids have been pro-
duced by these plants. Alkaloids have been found to concentrate in the upper
epidermal cells, phloem parenchyma, midrib and the petiole. The upper leaves
and branches are more rich in alkaloids than the lower ones.
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Part Used
Stramonium is the dried leaves with or without the flowering tops of Datura stra-
moniun L. collected from the plant in flower.

Description:

The dried leaves are greyish-green in colour, brittle, twisted and often broken.
The leaves are variable, 8-25 cm long and 7-17 cm wide, shortly petiolate, ovate
or triangular-ovate in shape; they are acuminate at the apex and have a sinuate
dentate margin. The fresh leaf is somewhat dagger-shaped. The flowers is white,
with streaks of purple colour appearing sometimes on the ribs and tips of the
corolla lobes. They are solitary in the axils and point upward. They produce
round greenish fruits or capsules that enclose black, flat, reticulated, kidney-
shaped seeds. The plant has a bitter, saline taste with a disagreable odour when
fresh but the dried plant has a tea- like odour.

Constitutents:

The plant is a known source of the tropane alkaloids hyoscyamine, atropine and
scopolamine. The total alkaloid yield has been estimated to be between 0.06 and
0.50%. The young leaves contain mainly scopolamine, whereas hyoscyamine is
the major constituent of the mature leaves. In addition to these alkaloids, the
plant contains other minor tropane derivatives, as well as chlorogenic acid and
lectins. The seeds contain up to 30% of fixed oil and about 0.2% alkaloids.
Withanolides comprising a new 21-hydroxy withanolide were isolated from the
leaves. Peudopeptide (gamma-L-glutamyl-L-aspartic acid was also reported.

Folk Medicinal Uses:

The whole plant is used for asthma and as a sedative. The leaf extract is an ingre-
dient in remedies for cough and chest complains. Plant boiled in water is taken
to ease asthmatic breathing and for sedation. Dried leaves and flowers are
smoked as tobacco to relieve difficult breathing. Seeds are taken as analgesic in
small doses. The seeds of ripe fruits are burnt and the smoke inhaled for treating
epilepsy. D. stramonium is an alternative medicine treatment for parkinson’s dis-
ease.

Pharmacological Actions and Indications:
The drug is valued in clinical medicine as a cholinergic agent. The alkaloids of
Datura are used as spasmolytic, antiasthmatic and anticholinergic The drug has
been employed in proprietary products for the treatment of excessive salivation
in parkinsonis disease. It is used in some skin diseases, e.g. tlacotes.

In high doses, Datura induces strong hypnosis. Hyoscine, also known as
scopolamine, in therapeutic doses causes CNS supression, which manifests as
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drowsiness, amnesia, fatigue and dreamless sleep with a marked reduction in
rapid movement. Scopolamine is employed as an adjunt to anaesthetic agents or
for preanaesthetic medication. Datura leaves are incorporated into cigars
smoked as a euphoria inducing substance and frequently abused.

Toxicity:

All parts of the plant are toxic, especially the seeds. Consumpsion of any part of
the plant can result in severe anticholinergic toxicity, atropine poisoning, halluci-
nation and mydriasis. Rubbing skin and eyes after contact with this plant is dan-
gerous. Symptoms include headache, nausea, vertigo, extreme thirst, dry
burning sensation in the skin, general nervous excitation, dilated pupils, loss of
sight and voluntary motion, palpitation of the heart; in extreme cases, mania
convulsions and death.

Adulterants and Substitutes:

The common adulterants of D. stramonium leaves are Xanthium species
(Asteraceae), Carthamus (Asteraceae) and Chenopodium (Chenopodiaceae) which
are easily distinguished from the genuine drug.

Authentication:
¢ Characteristic morphology of leaves and flowers.
® Microscopical features.
¢ After shaking the seeds with water a light green fluorescence may be seen
under long wavelength (365 nm) UV light.

Pharmacopoeias:
Egyptian Pharmacopoeia 1984.

Phytopharmaceuticals in the Egyptian Market:

There are many pharmaceuticals in the market containing the active princi-
ples derived from Datura, especially the alkaloids, such as Nospa (EPICO),
Buscopan, Buscopan Compositum Buscopan plus (CID, Boehringer Irgelheim),
Butacid (CID), Farcorelaxin (Pharco), Spasmoein (Memphis) etc.

Fluid extract, dry extract, standardized powder and tincture are ingredients of
many formulations.
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Fig.4. Datura stramonium: A- Habit, B- Flower, C- Mature fruit showing
dehiscence, D- Seed.
(After: Siddiqi, 1978, Flora of Libya, No. 62, Solanaceae).
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5- Glycyrrhiza glabra L. Sp.Pl.ed.1:741 (1753)

Arabic Shagaret es-siis wuseadl 3§ ads
Ergsils g 358
English :  Liquorice, Sweet wood.
French :  Réglisse, Reglisse glabre , Reglisse Officinale.
German :  Echtes Sussholz.
Italian :  Dolce radice, Regolizia, Logorizia.

Turkish :  Meyan kok, Meyan otu, Biyan kok, Ayi kulozi.
Berber :  Azrarazidane.

Morphological Description:

Erect perennial, 30-60(-100) cm. or more, simple or branched from the base,
stems striate with raised ridges especially above, glabrous or sparingly pilose,
and furnished throughout with sessile, shining, viscid glands. Stipules brown-
ish-membranous, ca 2 mm, subulate, falling early. Leaves imparipinnate, 10-25
cm long, petiole 1-5-3 cm, petiole and rhachis +ridged, often pilose at least below,
densely glandular; leaflets in 4-8 pairs, lanceolate, elliptic, ovate or oblong, 20-
40(-55) x 5-18(-25) mm, entire, acute or retuse above, densely punctate-glandular
on the lower surface, hairy on the midrib below and with scattered hairs occa-
sionally also on the surface, glabrous and eglandular above; petiolules ca 2 mm,
commonly pilose. Inflorescence racemose, elongate and lax or shorter and more
compact, shorter than or subequalling, rarely much longer than the subtending
leaf, flowers very shortly pedicellate; peduncles 1-5-3 cm., glandular and shortly
hairy; bracts ca 1 mm. lanceolate, brownish membranous falling early. Calyx 4-6
mm, tubular, glabrous or sparingly hairy, glandular, teeth lanceolate, the upper
pair broader and slightly shorter, fused below, the lower 3 narrower and about
equalling the tube. Corolla pinkish-blue to purple; standard elliptic-lanceolate, 9-
12 x 3-5 mm, acute or acuminate at the apex, attenuate to a short claw below;
wings 7-10 mm, lamina falcate-oblong, acute, 3 times as long as the claw, auricles
short and blunt; keel 6-8 mm, lamina narrowly oblong, shortly acuminate, about
twice as long as the claw. Pod linear-oblong, compressed, ca 5 mm. wide, up to
30 mm long according to the number of seeds (1-7), straight or almost so, shortly
beaked, glabrous or glandular, + constricted between the seeds, tardily dehiscent.
Seeds subspherical, smooth, ca 2.5-3 mm, light to dark brown (Fig. 5, Plate 9).
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Ecology:
The plant is salt and drought tolerant. It grows in Egypt in the oases, where there
are salinity and drainage problems.

Distribution:

Local : Bahariyah and Siwa oases.

Regional: Mediterranean region and Middle East countries

Global : Mediterranean and E. Europe ( native in Sardinia, Italy, Sicily,
Yogoslavia, Albania, Greece, Bulgaria, Rumania C. & S. Russia)
France, Spain, Crete Rhodes, Cyperus, Syria, Lebanon, Palestine,
Jordan, Iraq, Turkey, Caucasus, Iran, Afghanistan, W. Siberia, C. Asia,
and N. W. India.

Status:

The plant is naturalized in the oases. However, it is not well used for its thera-
peutic value. Importation is the followed practice. There is a need to make use of
the waste land and slightly saline areas to cultivate this plant.

Part Used:
Liquorice is the dried, peeled or unpeeled roots and rhizomes (stolons) of
Glycyrrhiza glabra L. and its varieties known as :

Arabic :  Erqusous Oupe e
Sous e
Jizrulsous oyl Hda

English :  Liquorice, Liquorice root, Sweet wood,
Licorice .

French : Réglisse officinale, Racine de rEglisse. Bois doux,
Racine douce.

German : Sussholz wurzel, Spanisches or Russisches Sussholz,
Lak- ritzenwurzel.

Latin ¢ Radix Glycyrrhizae, Rad. Glycyrrh., Glycyrrhiza,

Liguiritine Radix, Rhizoma Glycyrrhiza nativum, Liquiritiae.
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Description:

Liquorice occurs in nearly cylindrical pieces; 14-40 cm or more long and 0.5-5.0
cm in diameter. Unpeeled pieces are dark brown, reddish brown or purplish
brown, longitudinally wrinkled. Peeled liquorice is externally yellow, smooth,
fibrous, finely or roughly striated. It has a faint and characteristic odour and a
very sweet taste, almost free from bitterness and acridity.

Constituents:

The major constituent of Glycyrrhiza glabra is 6-13 %.triterpene saponin gly-
cyrrhizin as potassium and calcium salts which have a sweet taste . Further
triterpenes of G. glabra are: liquiritic acid, glabrolide, isoglabrolide,
deoxyglabrolide, glabric acid, deoxyglycyrrhetic acid, 18 (-hydroxyglycyrrhetic
acid, glycyrrhetol, 21 (-hydroxyisoglabrolide, 23-hydroxyglycyrrhetic acid, 24-
hydroxy- 11-deoxy-glycyrrhetic acid, 24-hydroxyliquiritic acid, liquiridiolic acid,
28- hydroxyglycyrrhetic acid and soyasaponins.

Other components include:
Flavones, isoflavones, chalcones, rhamnoliquiritin, liquiritin, liquiritoside liquir-
itigenin, isoliquiritin, isoliquiritoside, isoliquiritigenin, neoisoliquiritin,
neoliquiritin, licuroside, saponaretin, vitexin, pinocembrin, prunetin, glabranin,
formononetin, glabrone, glabrene, glabridin, glabrol, 7-acetoxy-2-methyl-
isoflavone, 7-methoxy-2-methyl-isoflavone, 7-hydroxy-2-methyl- isoflavone, lic-
ochalcones A & B,kanzonol-T, 4-hydroxychalcone, ligcoumarin, neolicuroside,
herniarin, umbelliferone, licoflavanone, 'glycyrrhizoflavone, glycyrrhisofla-
vanone, licocoumarone, quercetin, isoquercitrin, kaempferol, astragalin, astra-
galin monoacetate, isorhamnetin, genkwanin, folerogenin and isomucronulatol,
glabrocoumarins A&B

The volatile fraction (0.04-0.6%) contains g-nonalactone, linalool, a-terpineol,
p-cymene, thujone, fenchone, guaiacol, thymol, geraniol, eugenol, estragole,
anethole, indole, cumic and hexanoic acids.

A polysaccaride (glycyrrhizan GA), 5-15% sugars (glucose and sucrose),
about 1-2% asparagine, a bitter principle glycyramarin in the outer tissues, 22-
23-dihydrostigmasterol,sitosterol,mannitol, about 20% starch.

Folk Medicinal Uses:
Extract of root is used for hoarseness of voice, cough, respiratory ailments, gas-
tritis, abdominal pains, diuretic, febrifuge, emmenagogue, to relax uterine mus-
cles, demulcent and expectorant.

Infusion of root for cough due to its emollient, depurative and sweetening
properties. Decoction boiled to facilitate the period due to the presence of oestro-
genic hormones in appreciable amounts.
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Roots chewed for throat troubles and rheumatism, Addisonis disease and var-
ious inflammatory conditions. Refreshing drink made from root, antispasmodic,
and for gastric ulcers. Liquorice is used as a flavouring agent in tobacco and con-
fectionary and to mask taste of bitter drugs. It is added to beer to increase foami-
ness.

Pharmacological Action and Indications:

Glycyrrhizin obtained from liquorice cured chronic gastric ulcers orally.
Glycyrrhizin also exhibited an antiviral effect against various viruses including
human immunodeficiency virusus.

Glycyrrhiza glabra extract, glycyrrhizin and 18 alpha- and 18 beta-glycyrrheinic
acids inhibited mutagenecity induced by Salmonella typhymorium.
Polysaccharides of G.glabra have a pronounced activity on the reticuloendothe-
lial system, immune system. Isoliquiritigenin is an aldose-reductase inhibitor
which may be effective in preventing diabetic complications.

It has an antiallergic and antiinflammatory actions, and used in treatment of
peptic ulcer and Addison’s disease. Both glycyrrhizin and its aglycone prevent
the development of experimental cirrhosis in animals.

Toxicity:

High doses of liquorice preparations should not be taken for longer than 4-6
weeks. During this time a potassium rich diet should be taken e.g. bananas,
dried apricots and dates. Persons with circulatory problems should avoid con-
sumption of significant amounts of liquirice.

Authentication:

Liquorice should yield not less than 25 % water-soluble extractives; ash, not
more than 6.5% for the peeled and not more than 10 % for the unpeeled. Acid-
insoluble ash, not more than 1.5% for the peeled, and not more than 2.5 % for the
unpeeled.

Substitutes:
Glycyrrhiza uralensis Fisher or other species or varieties of the same genus.

Adulterants:
Powdered liquorice may be adulterated with flour, or olive stones.

Pharmacopoeias:

DAB: 10, 1991; Ph . Eur. II, 1980; AB-DDR, 1979; Ph. Hlv. VII, 1987; OAB, 1990, J.
Pharm; 1986; Chinese Pharm.. 1985
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Phytopharmaceuticals in the Egyptian Market:
Compound powder of liquorice: 15 g / 100 g (Kahira) lopnol syrup: Dry extract
of liquorice 1.1 g/ 100 ml (Kahira); Glucafene syrup Extract Glycyrrhizae 5
g/180 ml (Memphis); Meloids pastiles.: liquirice juice 93.3 % (Boots), 7 Herbs 20
mg liquorice/400mg capsule (Misr Co).

Candies sold in the market are called Rub sous.

Cultivation:

The plant can be considered a harmful weed, where it occurs in arable land.
However, it is very useful for the important constituents of the root stock. The
liquorice root contains the sugary substance which gives liquorice extract its
peculiar flavor and slight demulcent property.

The plants grow wild but has been domesticated in Siwa and Bahariyah
oases. The plant grows in the Mediterranean and East European countries, Spain
and Syria where it produces considerable amounts of liquroice.

Though the plant tolerates drought, it can grow in waterlogged soils. It toler-
ates considerable salinity. Cultivation of liquorice is not recommended on arable
or good fertile land, as it is too difficult to eradicate it once it has been estab-
lished. It is best to cultivate the plant in waste land with salinity levels not prop-
er for traditional crops. Natural salines or anthropogenic salines and drainage
water could be used in cultivation of this plant.

Cultivation of liquorice would permit economic use of waste, slightly saline
land and low quality drainage water This plant could help in lowering the level
of the water table by absorption and transpiration, ie. helps in biological
drainage in the oases.

The plant is cultivated using cuttings of the underground rootstocks. Cuttings
are 10 to 15 cm long. The proper time for cultivation is February.

Planting rate:
One feddan requires about 15,000 cuttings. This amount of cuttings can be
obtained from a field of liquorice with an area of 500 sq. m.

Method of cultivation:
Along lines 100-120 cm apart, with cuttings planted at a distance of 50 cm.

Irrigation:

The plant needs moderate amounts of water. It may be irrigated once every
month in summer and about 1.5 month in winter. When the plant is established
there is no need for regular irrigation, especially when it is cultivated in wetland.
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Fertilizers:

Manure is important. Superphosphate and Potassium Sulphate could be added
under intensive agriculture However, when the plant is cultivated in waste land,
it can be grown without fertilizers. The growth of the plant even with limited
productivity under minimal tillage and agricultural operations should be eco-
nomic by virtue of its use in rehabilitation of otherwise useless saline and water-

logged land.

Harvest:

Harvest starts by cutting of the vegetative growth at a height of 5 cm from the
ground level. The land is then deeply ploughed. The rootstocks are removed,
cleaned. They may be cut into pieces 5 - 10 cm long; the bark is removed by
hand.

Sun drying is preferred. The dried pieces are then ground into a coarse pow-
der. The best time for harvest is late summer and early dry root stocks from
autumn. one Feddan produces 2 - 3 tons which the bark is removed, The green
vegetative part has a weight of 15 - 20 tons per Feddan

If we are reducing the tillage operations and the inputs, the yield also will be
reduced. However, production of liquorice from wasteland is economic.

Extraction:
Liquorice powder could be extracted at normal temperature or at higher temper-
ature 130 - 150°C.

Marketing;:

The main producers and exporters of liquotice contaning underground parts are:
Iran, Russia, and China, while the major exporters of the extract are: USA,
France, Italy, Iran, Iraq, Israel, Japan, Turkey and China. The main importer of
liquorice roots is U.S.A., which is also the main exporter of the extract. Japan is
the second largest importer of liquorice - about 10,000 tons roots and 200 - 250
tons dry extracts per year. France and Italy are European prioneers in importing
liquorice. The main sources are China and Russia. It is to be noted that a small
part is used in medicine, while the major part is used for flavouring.
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6-Hyoscyamus muticus L., Mant., 45 (1767)

Arabic Sakaraan, Sekran Ol S
Semm el-faar oLl e
Shagaretes-sakraan OlSudl 3 yals

English :  Egyptian Henbane.

Latin :  Herba Hyoscyami mutici.
French :  Jusquiame d Egypt.
German :  Schwarzes Bilsenkraut.

Morphological description:

A stout fleshy richly branched glabrous perennial with ovate-rhombic leaves.
The leaves are broad, thick, fleshy: radical leaves reach 15-20 cm in length; mar-
gins are dentate. The upper leaves are smaller, toothed, with short petioles. The
flowers are arranged in dense-flowered spikes; funnel-shaped. The corolla is
white or green or purple with violet spots. The fruits are unarmed capsules
opening by a lid, included in the persistant calyx. The plant has a characteristc
odour, bitter taste and is slightly acid and salty. The fruit contains tremendous
number of seeds (Plate 10).

Ecology:

The plant occurs in the desert in patches occupying depressions in sandy areas
which receive runoff water. It grows in areas where the measured rainfall aver-
ages 20 mm or more per year. Water runoff increases the water revenue in habi-
tats supporting the wild plant.

Distribution:

Local : Almost all the phytogeographical regions of the country
Regional: In the deserts of the Middle East

Global : In the deserts of the Middle East

Status:

The plant is fairly common. However, the supply from wild plants is not suffi-
cient for industrialization.

Part Used:
The above-ground flowering herb.
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Description:

Egyptian Hyoscyamus occurs generally in matted masses or broken loose pieces of
shrivelled leaves; intermixed with stems and flowering tops and also few fruits;
odour, slightly foetid and narcotic; taste, bitter, acrid especially on chewing.

Macroscopical:

Stem, cylindrical, slightly compressed, greyish-yellow, finely longitudinally stri-
ated slightly hairy; hollow, with hairy branches. Leaf, pale green to yellowish,
petiolate or nearly sessile; varying in shape and size. Petiole, up to 9 cm long,
Lamina, oval rhomboidal to broadly elliptical, up to 15 cm long; tappering to an
equal base and acuminate apex; entire or with 2 to 5 triangular acute teeth on
each side; both surfaces, densely hairy; midrib, broad, prominent on the lower
surface; venation, pinnate reticulate, the main side veins, at an angle of 45 degree
to the midrib. Lower leaves, smaller, shortly petiolate to nearly sessile; with less
teeth to entire margin. Flowers, crowded together in a more or less unilateral
cyme; each shortly pedicellate, pushed to one side of a large, hairy, leafy bract.
Bract usually ovate lanceolate to narrowly lanceolate. Calyx, very hairy, tubular,
striated 2 to 4 cm long and 2 cm wide at the mouth, with 5 short, unequal trian-
gular obtuse teeth. Corolla, when dried yellowish sometimes with deep
coloured patches, zygomorphic, funnel shaped, with 5 broad, unequal lobes,
slightly longer than the calyx tube and almost of the same width at the mouth.
Stamens, 5, epipetalous, unequal in length, with hairy purplish filaments and
brownish or sometimes purplish anthers. Ovary, ovoid, superior, bicarpellary,
bilocular, slightly hairy, containing numerous campylotropous ovules, attached
to axile placenta. Fruit, pyxis, enclosed in the persistent calyx, cylindrical, 1.5 cm
long and 0.6 cm broad, slightly laterally compressed, apiculate, with or without
the lid. Seed, minute, yellowish-grey to brown, more or less reniform, laterally
compressed, about 1 mm long, with reticulate testa; internally, shows a curved
embryo, embedded in an oily endosperm.

Constituents:

It contains up to 1.3% and not less than 0.8 percent of total alkaloids, calculated
as hyoscyamine. (leaf alkaloids 1.70%, ripe fruits 1.34%, stems 0.569%, flow-
ers,2.0%). Other alkaloids are : hyoscine 0.02%, tigloidine, cuscohygrine, hygrine,
apohyoscine, atropine, norhyoscine, 3 a-tigloyloxytropine, noratropine & apoat-
ropine. Maximum crop growth and alkaloid yield were obtained when sown
from 25. October to 25.November at a spacing of 30x30 cm.
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Folk Medical Uses:

The plant relieves painful spasmodic conditions of non-striated muscles, charac-
teristic of lead colic and irritation of the bladder. It is used to allay nervous irrita-
tion of hysteria and irritable cough. Fresh leaf cataplasm allays pain. Smoke of
cigarettes is effective against asthma. It is used in toothache, cough mixtures and
for treatment of some forms of fever.

Pharmacological Actions and Indications:
It is used as cerebral and spinal sedative, hypnotic, narcotic in insomnia when
opium can not be used. It also relieves the gripping caused by drastic purgatives.
It is prescribed in cases of irritable bladder, in irritable cough, and to allay ner-
vous irritation of various forms of hysteria,

Authentication:
Egyptian Hyoscyamus contains not more than 45.0% of its stems, not exceeding
10 mm in diameter, and not more than 2.0% of foreign organic matter, and yields
not less than 0.8% of total alkaloids calculated as hyoscyamine. It should give
positive test for alkaloids. It should be free from ammoniacal odor, ash not more
than 30.0%, and acid-insoluble ash not more than 15.0%.

It should be stored in well-closed containers, in a cool dry place, protected
from light.

Substitutes:
- Hyoscyamus niger herb. - Hyoscyamus albus herb.
- Datura strammonium herb. - Atropa belladonna herb.
Adulterants:

- Exhausted Egyptian Hyoscyamus.
- Deteriorated Egyptian Hyoscyamus.

Pharmacopoeias:
Egyption pharmacopoeia 1984.

Phytopharmaceuticals in the Egyptian market:
The following pharmaceutical forms are used:
- Hyoscyamus muticus fluid extracts.
- Herba Hyoscyami mutici.
- Standardized powder of Hyoscyamus muticus.
- Tincture of Egyptian Hyoscyamus.
- Avicenne powder, Kahira, 20 g Hyoscyamus leaves, 75 g.
- Buchu and Hyoscyamus mixture.
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Cultivation:

The plant is best cultivated by transplants. Seeds are sown in the nursery during
the period February - April or September - October. Transplanting starts 45 days
after sowing. Transplants should be 8 cm high and have at least three leaves.
Cultivation in summer is preferred as the growth rate is higher with high tem-
perature.

Rate of seeding:
For one Feddan, 150 gm seeds are needed to be sown in the nursery. The seeds
are minute, so this amount may produce almost 20,000 transplants.

Seeds could be obtained easily form the naturally growing Hyoscyamus plants
along Cairo - Ismailia or Cairo - Suez roads.

Transplanting:
Transplanting should be in moist soil.

Irrigation:
Hyoscyamus is a sensitive plant to water. It grows rapidly with irrigation, but
with very low alkaloid content. Irrigation could be every month in summer and
every one month and half in winter.

After the establishment of the plant, and the roots reach the permanently wet
layer at a depth of 60 cm or more, there is no need for irrigation.

Harvest:
The proper time for cutting the herb is during flowering and before fruiting.
Cutting is performed to leave a stump of 5 cm above the ground level.

Drying and preparation:

The cut twigs and leaves are dried in air. It should be continuously turned to
avoid the growth of microorganisms due to its succulent nature. It is best to dry
the herb in shade.

Yield:
The yield as a dry herb amounts to 7 - 8 ton per feddan. The alkaloid content is
higher in plants growing in the desert than those growing in the coastal region
or in lower Egypt.

The plant exhibits good growth in light soils and the alkaloid content is high-
er under limited water supply. The plant is a water - economic desert plant.
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PLANTAGO spp.

The genus Plantago comprises 21 species growing in Egypt. Some of them are
very rare, others are common either in the desert or the cultivated land. The
seeds of the plantain family are well-known to be a good source of mucilages, an
important group of drugs, both from the pharmaceutical as well as the therapeu-
tic viewpoint. The most important species from these points are : P. ovata, P. afra
for their seeds and P. lanceolata for the herb and leaves. The seeds of Plantago afra
and P.ovata are official drugs in many pharmacopoeias. The leaves of P. lanceolata
is pharmacopoeial in the German Pharmacopoeia.

7-Plantago afra L., Sp. Pl ed. 2, 168 (1762)
Plantago psyllium L., Sp. PL, ed. 2, 167 (1762),
non L., Sp. ed. 1, 115 (1753)

Plantago parviflora Desf., Fl. Atlant. 1: 141 (1798).

Arabic Qatoona G ks
Hashishet el-brageeth et Lupdia
Asloudj ol
Merwash Guls e
Harmola U gy
Umm rwis [BEXS) ef

English :  Flea wort.

French : Herbe aux puces, Puciere, Psyllium.

German :  Flohwegerich.

Morphological Description:

A stout richly branched annual herb. The plant is glabrous or glandular hairy
with distinct stem. Leaves opposite, linear. Flowers in long peduncled heads
(Plate 11).

Ecology :
The plant is rare and grows in particular sandy habitats.
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Distribution:

Local . Itis of rare occurrence in the Mediterranean, Arabian Desert,
Red Sea, Gebel Elba and Sinai regions.

Regional : North Africa

Global :  South Europe

Status :

The plant is rare. It is endangered due to the threatening of its habitats. It needs
conservation ex situ. It is cultivated and sometimes becomes a weed in the fields
of cumin in Upper Egypt. It is called by the farmers: kammoun dakar (dakar : An
Arabic word denoting male).

Part Used:
The seed known as
Arabic Bizr qatoona Uighd 50

Habbul Baraghit Sty

English :  Flea Seed; Pulicaria Seed;
French : PuciEre
German : Flohsamen

Psyllium contains not more than 5.0 % of foreign organic matter.

Description:
Odourless, or having very weak, not characteristic odour; taste, mucilaginous,
and slightly bitter.

Macroscopical: Seed of P. psyllium, boat-shaped, elongated; oblong to oval, with
rounded ends; dark brown, shinning and glossy, transparent; 2 to 3.2 mm long,
and 0.6 to 1.5 mm wide; dorsal side, convex, smooth and shinning, having, in
the middle, a slight transverse constriction and a light-coloured spot, running
almost the whole length of the seed, indicating the position of the embryo, ven-
tral side, concave, with a longitudinal deep furrow, having, in its middle, a pale,
circular scar, the hilum. The seed is hard. When it is soaked in water, it swells
becoming surrounded with a layer of transparent, colourless mucilage
(Distinction from seeds of Plantago lanceolata); it is reniform in cross section, and
formed of thin brown, mucilaginous testa, translucent, hard horny endosperm
filling the seed almost completely, and a straight embryo, lying near the dorsal
surface, and having two cotyledons with their upper surface flattened adjacent,
in the middle of the seed. 100 seeds weight 0.07 to 0.14 g.

66



Microscopical: Testa, the outer epidermis is thin, formed of short small cells, 2 to
10 microns high (in glycerin); mucilaginous on the convex side of the seed, and
swell radially in water to 70 microns (Distinction from seeds of other Plantago
species); but the cells on the ventral side are not mucilaginous and do not swell in
water. The epidermis is followed by a layer of small, colourless collapsed cells, the
remains of the nutritive layer. The inner epidermis of the testa is formed of small
rectangular, cutinised cells, containing a dark brown pigment. Endosperm, of
thick-walled cellulosic cells, with simple pits and granular contents of protein and
oil. Embryo, of thin-walled cellulosic cells, with minute aleurone grains and oil.

Constituents:
Mucilage in the epidermis of the testa.

Pharmacopoeias:

Egyptian Pharmacopoeia 1984 British Pharmacopoeia 1993
US Pharmacopoeia 1995 Indian Pharmacopoeia 1985
Use in Folk Medicine:

Seeds previously mixed with milk overnight are used against all sorts of dysen-
try, gastroduodenal ulcers, diarrhoea, chronic constipation. Seeds, emollient,
mechanical laxative. Decoction of seeds in cases of internal haemorrhoids.
Plantago seeds are used in medicine almost exclusiovely in the treatment of
chronic constipation and dysentric disorders. The efficiency of the drug would
appear to be entirely due to the large quantities of mucilage in the seeds.

Action and Uses:
Emollient; in chronic constipation; demulcent.

Adulterants and Substitutes:
The dried ripe seeds of other Plantago species.

Phytopharmaceuticals in the Egyptian Market :
Metamucil (Searle), 50% husk.

Authentication:

1- Macro- and microscopical investigation.

2- Seeds of P. arlnaria: Differ from those of P. psyllium, in being elliptical to elon-
gated, mostly larger in size; 2.4 to 4 mm long, 1.2 to 2.5 mm broad; paler in
colour; and showing several layers of collapsed cells in the nutritive layer. 100
seeds weigh from 0.180 to 0.2 g.

3- Swelling Factor: Mix 1.0 g of Psyllium with 25 ml of water or of 0.1 M sodium
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chloride in a measuring cylinder with glass stopper and graduated to a height

of 100 to 125 mm and each division equivalent to 0.2 ml. Shake gently and

occasionally during 1 hour, and leave for 6 hours at 150C to 200C. Read the

volume of the seeds and the surrounding mucilage; this is not less than 10 ml.
4- Ash: not more than 3.0 per cent.

Storage:
In tightly-closed containers in a cool place.

Cultivation:
The plant is cultivated in France, where the planting takes place early in March.
The plants mature about the end of August. When the entire field is about three-
quarters mature the plants are mowed between dawn and 8 a.m. when the dew
is heaviest, 50 as to prevent many of the seeds from falling during the mowing
opertation. The plants are allowed to partially dry in the sun, and are then trans-
ported to the threshing floor. After threshing, the seeds are cleaned by the means
of blowers.

The plant can be cultivated in Egypt as the winter field crops, i.e. in October
or November. Maturity is expected to be reached by the end of spring months.

References:

1- Ahmed, Z.F,; Batanouny, K.H. and Hammouda, FM. 1965. On the taxonomy,
ecology and pharmacognosy of the common Egyptian Plantago species. Planta
Med. 13(1): 28.

2- Koedam, A. 1977.. Plantago-history and use. Pharmacologie Weekblad,
112:24.

68



8- Plantago lanceolata L., Sp. P1., ed. 1,114 (1753)

Arabic :  Athan el-kabsh A RN
English :  Ribwort, Great hen plant, Rib-grass
French : Plantain lanceole, Oreille de livre

German :  Spitzwegerich

Morphological Description:

A stemless perennial herb, nearly glabrous to sparsely pubescent, 15-60 cm high.
Leaves rosulate, long-elliptic to lanceolate, or nearly broadly elliptic, up to ca. 25
cm long, 6 cm wide, acute, tapering at base to a petiole, 3-7 parallel-veined.
Spikes cylindrical, tapering somewhat toward apex, dense, 2-6(10) cm long, ca
0.8 cm wide, on sulcate angled scapes, usually well exceeding the leaves when
mature. Bracts, ovate-acuminate,glabrous, scarious-margined, equalling or short-
er than the calyx. Sepals, sometimes sparsely ciliate at apex, scarious-margined,
reduced to 3, the 2 anterior ones coalescent into a single, 2-striped, weakly-emar-
ginate unkeeled lobe, the 2 posterior ones separate, keeled. Corolla lobes, ovate-
triangular, glabrous. Capsule, oblong, 2-3 mm long. Seeds, 2, laterally oblong,
dark brown, ca. 2 mm long (Plate 11).

Ecology:
Moist habitats in cultivated land and lawns.

Distribution:

Local  :The plantis very rare in the Nile Delta.
Regional : N. Africa and Arabia.

Global : Widespread in many continents.

Status:
Due to the rarity of the plant and its confinement to a particular site in Egypt
(Cairo-Inshas road), the plant seems to be endangered.

Part Used:

The herb (also the leaf) known as

Arabic : Athan el-kabsh.

English : Great Hen plant, plantain Herb, Ribwort.

French : Oreille de livre, herbe de plantain, blond d’Allemagne
German : Spitzwegerichkraut, Heilpsyllium, Wundwegerich.
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Description:

Macroscopical:

The light to greyish-green, glabrous or sparsely pubescent, pieces of leaf have
almost parallel whitish green nerves that are prominent on the lower surface.
Longitudinally grooved, green to brownish black fragments of petiole and frag-
ments of the brown, cylindrical flowering spike with its crowded membrana-
ceous bracts are also present. Taste: mucilagenous, somewhat bitter and salty.

Constituents:

1- Iridoids: aucubin (0.3 - 2.5%), catalpol (0.3 - 1.1%) and asperuloside.

2- Mucilage: ca 6.5% comprising at least four polysaccharides.

3- Phenolics: tannins; p-hydroxy benzoic, protocatechuic, gentisic, chlorogenic,
neochlorogenic acids, aesculetin; flavonoids including apigenin, luteolin and
scutellarein.

4- Inorganic substances with a high proportion of zinc, potassium and silicic
acid.

5- Saponin with antimicrobial activity.

Folk Medical Uses:

The pressed juice of the fresh herb is applied externally as a wound-healing and
inflammation-inhibiting remedy. An ointment (10% leaf powder) is used in the
same way. The drug is also considered to be haemostyptic.

Action and Uses:

* The herb is used to alleviate irritation in catarrh of upper respiratory tract
(effect of mucilage and tannins).

e Macerates, dried extracts, syrups, press juice from the fresh plant, and
pastilles are all used for treating inflammation of mouth and throat.

¢ Phenylethanoids isolated from the herb showed inhibitory effects on arachi-
donic acid-induced mouse ear edema.

¢ Antibacterial as well as hepatoprotective activities had been attributed to
aucubin. Decoctions of the leaves induced, after i.v. administration, interferon
formation.

Toxicity:
None.
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Authentication:

1- Macro- and Micromorphology.

2- TLC evaluation.

3- Swelling index: not less than 6.

4- Foreign organic matter: not more than 5% dark to very dark brown fragments,
not more than 2% other foreign organic matter.

5- Loss on drying not more than 10%.

6- Ash: not more than 15%.

Pharmacopoeias:
1- DAB 10.
2- Pharmacopoeia Helvetica VIL

Adulterants and Substitutes:
Very rare. Occasionally, with the similar looking leaves of Digitalis lanata (detect-
ed by microscopy).

Phytopharmacenticals in The Egyptian Market:
Not available.

Economical Importance:

The plant is used medicinally in Europe and other countries. Several formula-
tions are also available. The plant is of potential economic importance in Egypt
and has to be cultivated.

References:

1- Bianco, A. 1984. Iridoid and phenyl propanoid glycosides from new sources.
J. Nat. Prod. 47: 901.

2- Murai, M,;Tamayama, Y. and Nishibe, S. 1995. Phenylethanoids in the herb of
Plantago lanceolata and inhibitory effect on arachidonic acid-induced mouse
ear edema. Planta Med. 61(5): 479-480.

3- Wagner, H. and Bladt, S. 1996. Plant Drug Analysis, 2nd Edn. 76, Sprmger
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9- Plantago ovata Forssk., Fl. Aegypt.-Arab, 31 (1775)
Plantago decumbens Forssk, FL. Aegypt.-Arab, 30 (1775).

Arabic Geneima Lasia
Qurayta iday 8
English :  Spogel plantain.
French :  Ispaghula.
German :  Spogelwegerich.

Morphological Description:

A stemless annual herb, about 5-15 cm high, with linear-lanceolate, acute leaves.
The leaves taper at base to a petiole. The leaves are densely pubescent to villous
giving the plant a silky appearance. Spikes, dense, ovoid to cylindrical, 0.8 -3 cm
long, 0.5-1 cm wide, on scapes shorter than or slightly exceeding the leaves.
Bracts, glabrous, obovate, obtusish, equalling the calyx, broadly white-scarious
margined.Sepals glabrous, elliptic, obtuse, scarious-margined, weakly keeled
above. Corolla lobes, glabrous, obovate, mucronate. The petals are broadly lance-
olate with brown centre. Capsule ellipsoid, dehiscent near the middle, ca 3 mm
long. Seeds, 2, oblong, plano-convex and boat-shaped with the flattish side hol-
lowed, brown, 2.3-3 mm long,.

Distribution
Local . It is of common occurrence in Mediterranean coastal region, Sinai
proper, Isthmic desert and Arabian desert East of Nile.
Regional : All the North African countries.
Global : Many countries of the Arabian Peninsula, and the Indian
subcontinent.

Status:

The plant grows in sandy habitats in deserts of the Arab countries. Its appear-
ance and prosperity are affected with the irregular rainfall. Therefore, there is a
great need to cultivate this plant in sandy soils to be sufficient for the needs of
the market. This has been tried once in Egypt since three decades. It has been
successful and needs to be repeated.
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Part Used:
The seeds known as:

Arabic Bizr Qatouna Lglals

English :  Ispaghula seed, Indian Plantago seed, Spogel seeds
French :  Ispagul

German :  Indische Flohsamen, Indisches Psyllium.
Description:

The oval, boat-shaped, 1.5-3.5 mm long seeds vary considerably in colour from
pale pink to greyish brown and even reddish yellow. On the convex surface,
there is a reddish-brown oval fleck, while the concave surface is grooved and has
a distinct scar (hilum). When placed in water, the seeds swell rapidly and
become surrounded by a colourless, transperent layer of mucilage. Taste: bland
and mucilagenous.

Constituents:

* Mucilage (20-30%) located in the epidermis of the testa. It consists of up to
85% weakly acidic arabinoxylans with a small proportion of rhamnose and
galacturonic acid. .

¢ Fixed oil

¢ Protein

¢ Iridoids

Pharmacopoeias
DAB 10 US Pharmacopoeia XXII
British Pharmacopoeia BHP

Folk Medicinal Uses:
Seeds are used as demulcent, diuretic, as poultice on boils and ulcers, as cosmet-
ic for hair.

Seeds are taken with abundant fluid as laxative because of their considerable
swelling power. The dilation stimulus caused by the ensuing increased volume
of the intestinal contents leads to defaecation; the mucilage facilitates the smooth
passage of the intestinal contents. The drug is contraindicated in cases of intesti-
nal obstruction.

Actions and Uses:

Oral intake of Povata seeds adapts the clonic flora to increase the production of
butyrate (or acetate) from the dietary fiber and increased faecal concentrations of
butyrate by 42% in patients resected for colonic cancer. The seeds regulate or
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moderate the colon motility and enables a physiological balance of the colonic
transit.

Plantago ovata seeds taken to control bowel function was found a useful sup-
plement in weight control diets as it affects fat intake and may have some effect
on the subjective feeling of fullness.

Plantago ovata seeds were found to decrease serum cholesterol, mainly LDL
cholesterol, through enhancing cholesterol elimination as faecal bile acids.

Doses: ca 10 g preswollen with ca 100 ml water are taken morning and evening
followed by drinking at least 200 ml water.

Adulterants and Substitutes:

The seeds of other Plantago species which can be differentiated by their colour
and swelling factor.

Phytopharmaceuticals in the Egyptian Market.

Laxiplant (Schwabe) and

Rgiolax (Madaees, CID)

Authentication:

1- Swelling Index: not less than 9%.

2- Foreign Organic Matter: not more than 3%.
3- Loss on Drying : not more than 10%

4- Ash: not more than 4%

5- Acid-insoluble ash: not more than 1%

Storage:
Protected from light. The comminuted drug should not be kept longer than 24
hours.

Cultivation:

P. ovata seeds can be obtained from the desert in March of the rainy years. The
same holds true with P. albicans, which grows in the Mediterranean coastal zone.
P. albicans was tried by the senior author to be cultivated in the land where
Bedouin cultivate barley. In a piece of land at Sidi Abdel Rahman area, the P. albi-
cans seed, already collected from the same area, were sown instead of barley. The
crop was promising and it is recommended to repeat it, especially in view of the
degradation of habitats supporting the naturally growing plants.
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10- Senna alexandrina Mill., Gard. Dict., Ed. 8, no.2 (1768).
Cassia senna L., Sp. P1 ed. 1,377 (1753).
Cassia lanceolata Forssk., Fl. Aegypt.- Arab,85 (1775).
Cassia acutifolia Delile, Mem. Egypte 3: 316 (1802).

Arabic Sana (o
Sana makki Sl
Sana hindi suia L

Sana hegazi solaa G

Salamekki e M
English : True senna, Alexandria senna.
French : Cassia Sen.
German : Senna Cassie
Italian Sena Alessandrina

Morphological Description :

A perennial glabrous under-shrub with compound paripinnate leaves. The
leaflets are lanceolate with acute margin with the upper surface glabrous or
almost so and the lower more or less densely pubescent. The flowers are yellow
and arranged in a raceme. Pods flat, shortly falcate-oblong, pubescent when
young and glabrous with age (Plates 12 & 13).

Ecology:

C. senna is a common perennial in the southern part of the Eastern Desert and is
rare in the northern part. It is one of the most extensively collected desert species
as it is a famous medicinal plant. Its distribution and density are probably influ-
enced by the intensity of collection by man.

Dominance of C. senna is usually seen in Wadi Abbad and in affluents of the
two principal tributaries of Wadi El-Kharit. The plant cover of this community
ranges between 5% and 15 % contributed mainly by C. senna. Acacia
chrenbergiana, Aerva javanica and Zilla spinosa are the common associates. Other
associates are Acacia raddiana, Cassia italica, Chrozophora oblongifolia, Fagonia parvi-
flora, Farsetia ramosissima, Morettia philaena, Panicum turgidum, Polycarpaea repens
and Stipagrostis plumosa. Ephemerals include Arnebia hispidissima, Astragalus ere-
mophilus, A. tribuloides, Euphorbia granulata and Zygophyllum simplex. The
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ephemerals enrich the ground layer which, like the frutescent layer, is usually
thin. The suffrutescent layer is the most notable.

C. senna is a widespread xerophyte within the Nubian Desert. In Wadi Allaqi
the plant cover of this community ranges from 5 % to 25 %. Of the three layers,
the shrub layer is thin and includes two common associates, Acacia ehrenbergiana
and A. raddiana together with the less common A. tortilis and Balanites aegyptiaca.
The suffrutescent layer is well developed as it includes the dominant together
with the common associate Aerva persica and the less common Crotalaria aegyptia-
ca, Dipterygium glaucum, Francoeuria crispa, Heliotropium arbainense, Panicum
turgidum, Salsola baryosma, Solenostemma argel and Stipagrostis plumosa.

Distribution:

Local : The south eatern desert of Egypt, Red Sea region, Sinai and Gebel
Elba.

Regional : Egypt, Libya and Algeria

Global : Central Sahara to Arabia and India, Sudan along the Red Sea coast

to Somalia and southwards to Kenya.

Status :

The wild plants are overexploited and collected to be sold in the market for its
folk medicinal uses. Cultivation of the plant is important. It could be cultivated
in the marginal land with limited water resources.

Part used :

a- Senna leaf b- Senna fruit (Plate 12).
a- Alexandrian Senna leaf :

Arabic Sana makki sSobiw
English :  True senna, Alexandria senna
French : Cassia Sene

German : Senna Cassia

Italian : Sena Alessandrina
Turkish : Sinameki
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Description:

Senna leaf is the dried leaflets of the paripinnate leaf of Cassia acutifolia Delile,
Known as Alexandrian or Khartoum Senna, and of Cassia angustifolia Vahl,
known as Congo, Tinnevelly or Indian Senna.

Senna leaf contains not more than 8.0 per cent of Senna stalk (stems and
rachis) and not more than 2.0 per cent of pods or of other foreign organic matter,
and yeilds not less than 2.5 per cent of hydroxyanthracene derivatives calculated
as sennesoid B.

Macroscopical: Odour, faint and characteristic; taste, mucilagenous, slightly bit-
ter and acrid.

Alexandrian Senna: Leaflet, entire or frequently broken; with very short petiole,
about 1 mm long. Lamina, lanceolate to ovate seldom exceeding 4 cm. and 4 mm
to 15 mm broad; pale greyish-green base, asymmetric; margin, entire and slightly
revolute; both surfaces, very slightly hairy; venation, pinnate-reticulate; the
venis, about 60, and anastomosing by small arcs forming a ridge near and paral-
lel to the margin.

Constituents :
The chief active constituents of Alexandrian senna are glycosides derivatives of
anthracene. Two of these are named sennoside-A sterioisomers of the dianthrone
of rhein. Small amount of free aloe emodin and rhein also occur. Other con-
stituents are kaempferol, myricyl alcohol and a phytosterol, mucilage and calci-
um oxalate.

Indian senna also contains similar active constituents as alexandrian senna.

Substituents and adultrants :

- Cassia obovata, upper Egypt (Dog senna).(=Senna italica)
- Cassia angustifolia, Southern Arabia (Arabian senna).

- Cassia angustifolia in Arabia (Mecca or Bombay senna).
- Cassia auriculata (Palthe senna).

- Cassia holosericea.

- Cassia montana.

- Argel leaves, Solenostemina arghel.

- Tephrosia apollinea.

- Colutea arborescens.

- Ailanthus glandulosa.

- Globularia alypum.

- Coriaria auryrtifolia.
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Uses :

Senna is a stimulant laxative used for treatment of constipation and for bowel
evacuation. It is usually effective within 6 to 12 hours. Adverse effects include
gastro-intestinal disturbances.

It stimulates the muscular coat of the intestine and produces purgation which
is not followed as is commonly the case, by constipation. It is therefore one of the
most useful of purgatives, especially in cases of habitual constipation.

For the treatment of constipation, senna is usually adminstered as tablets,
granules or syrup. In the UK the usual adult dose is the equivalent of 15 to 30
mg of total sennosides given as a single dose at bedtime. Dose up to 50 mg are
given in the US. Children over 6 years of age have been given one-half the adult
dose.

Doses :
0.5gto3.0g.

b-Alexandrian Senna fruit : Leaf-like, flat and thin pods, yellowish green to yel-
lowish brown with a dark brown central area, oblong or reniform. Length, about
40-50 mm; width, 20-25 mm; stylar point at one end, containing ridges on the
testa.

Constituents.

Senna leaf contains not less than 2.5% of hydroxyanthracene derivatives
(Alexandrian) and not less than 3.4% of hydroxyanthracene derivatives
(Tinnevelly) calculated as sennoside B.

The chief active constituents of Senna drug are glycosides derivatives of
anthracene. Two of these are named sennoside-A and sennoside-B which are
combination of rhein. Small amount of free aloe- emodm and rhein, a phytosterol,
mucilage and calcium oxalate.

A new anthraquinone glycoside (emodin, 8-O-sophoroside), 7 known glyco-
sides and two aloe dianthrone diglucosides were isolated from the leaves of C.
angustifolia.

Two naphthalene glycosides were isolated from senna leaves and pods; name-
ly: 6-hydroxymusicin glucoside from C. acutifolia and tinnevellin glucoside from
C.angustifolia. Both compounds can be utilized to distiguish between the two
species.
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Volatile constituents (0.047% based on dry weight) was obtained and
analysed by GLC and GLC-MS. More than 200 compounds were detected. The
occurrence of menthol, geranylacetone, anethole is of interest.

Pharmacological Actions and Indications:

Senna is an anthraquinone stimulant laxative used for treatment of constipation
and for bowel evacuation. It is usually effective within 6-12 hours, adverse
effects include gastrointestinal disturbances.

Senna may cause mild abdominal discomfort such as colic or cramps.
Prolonged use or overdosage can result in diarrhoea with excessive loss of water
and electrolytes, particularly potassium. Senna should not be given to patients
with intestinal obstruction or with undiagnosed abdominal symptoms.

There is some absorption of anthraquinone laxatives following administration
by mouth. Senna preparations are hydrolyzed in the colon by bacteria to release
the active free anthraquinones. Excretion occurs in the urine and the feaces and
also in the other secretions including breast milk. Senna is usually administered
as tablets, granules and syrups. The usual adult dose at bedtime.

The water-soluble polysaccharide isolated from the leaves of C. angustifolia
showed antitumor activity against the solid sarcoma-180 in CD1 mice.

Hot glycerin extract of C. angustifolia showed virucidal activity against
Herpes simplex virus. This activity is due to the anthraquinone content.

Authentication :

1- Macro- and microscopically following E.P 1984.

2- Foreign organic matter not more than 2%.

3- Senna stalk not more than 8% in leaf and 2% in fruits.

4- Hydroxyanthracene content not less than 3.4 % in leaf and 2.5 % in fruit.

Pharmaceutical preparations in Egyptian Market :

- Sennalax Tablets (purified calcium salt of extract,20mg/ tablet) (Nile)
- Mucinum Tablets (Amriya Pharm. Ind.)

- Laxative tea bags preparation. (Mepaco)

- Intestinal tea bags preparation. (Sekem)

- Eucarbon, Sedico
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11- Senna italica Mill., Gard. Dict., ed. 8, no. 2 (1968).
Cassia obovata Collad, Hist. Nat. Med., 92 (1816).
Cassia italica (Mill). EW. Andrews, Fl. Pl. Anglo-Egypt. Sudan, 2: 117 (1952).

Arabic Sana mekki Sebin
Sala mekky S0
Ischrik RE-

English : Senna

French : Senne

Morphological Description:

Erect to ascending-spreading branched shrublet with blue-green foliage; to ca 1
m high Leaves, paripinnate with 3-6 pairs of oblong to obovate, obtuse, mucronate
leaflets which are 1.5 to 3 cm long, 1-2 cm wide, sometimes unequal at bas<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>