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PREFACE

Dr. Abdul-Rahman A. Al-Awadi
President

Islamic Organization for Medical Sciences
KUWAIT

Thanks to Allah Almighty for guiding us to Islam, enlightening
our hearts with true belief, discarding all grief, dispelled worries,
and freed our homeland.

This series comes following fifteen years of the idea of establish-
ing the Islamic Organization for Medical Sciences and after its
participation in local and regional book exhibitions where our
volumes of Islamic Medicine were greatly appreciated by the
visitors. However, because of the soaring cost of paper and
publication, the individual book keeping has become very difficult,
especially in the non-Gulf Arabic and Islamic countries, as bread
earning receives the first priority of the inhabitants of these
countries. Keeping in view the fact that the individuals need to be
informed, and educated, of the important matter to make them
effective member of their community and also a messenger to other
communities, it is vital to provide them the contents of these
conferences in a simplified way to enable them to carry along and
comprehend the scientific purport.

In order to facilitate the possession of these books by the
individuals, the Islamic Organization for Medical Sciences has
decided to issue a series of publications under the title “The
Cultural Series of the Islamic Organization for Medical Sciences”.
Although the Organization is shouldering the largest share of the
cost of production and publication of these books, still these are out
of reach of a large section of Muslim individuals, due to escalating
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cost of living. The great sum of money available to the Organization
is spent in bringing together and collecting the prominent thinkers
of our Islamic nation in order to achieve appropriate opinions and
covisions of the Islamic Scientists about right topics that need
insight and the true objective word. And, subsequently, to present
this information to every individual willing to increase his/her
knowledge about the doctrinal writings in scientific medicine, as
this prominent group of writers/thinkers sees this as an ordinance
and a religious obligation to provide for ali the Muslims, and to
disseminate the message to the largest number of the people of this
nation.

This series will include a group of books, each dealing with
specific topic, as collected from the articles written under the
respective domains and previously published in the Proceedings of
the Islamic Medicine Conferences held under the auspices of the
Organization. Moreover, all these publications shall remain
concerned with one vital topic, that is, the Islamic Medicine. By
doing so, we hope to have shouldered the burden off the Arabic/
Islamic reader to enable him/her to own the right material and
hoping to have clarified a lot of mystery about the subject of Islamic
Medicine to the Muslim and Arab readers.

Herein, I beseech Allah to guide our steps to what He likes and
approves of.
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INTRODUCTION

Dr. Ahmad Rajai El-Gindy
Secretary General Assistant

Islamic Organization for Medical Sciences,
KUWAIT

Thanks to Allah, the Almighty; the thanks of the grateful, the
obedient, and the desirous of His forgiveness and retribution,
beseeching him, to guide us to the right deeds, with praying and
blessing his illiterate prophet () who said,

“When Adam’s son dies, everythingis separated from him except
forthree things, a current charitable deed, a righteous boy praying for
him, and a useful science.”

We pray to Allah that these series of publications will be of
scientific use to the Muslims in particular, and to humanity in
general.

This introduction will be included in all the publications of this
series in order to acquaint the reader, who wishes to acquire one or
more parts of it, with the objectives of the Organization, and the
reasons behind its being established. We wanted to put down these
words to the readers concerned about what we did, while the second
part of this introduction will be specifically written for each book,
including a summary of the researches therein.

Since the emergence of the idea of the Islamic Medicine fifteen
years ago, the discussion of the meaning of “ISLAMIC MEDI-
CINE” did not stop; the people argued: Is there an “Islamic” and
“a non-Islamic” Medicine? and we found ourselves in front of three
opinions:-

The first opinion:-Medicine is a human heritage; inherited
successively by generations, and it is a human experience, acquired
by technical and scientific practice, and religion has no role in it,




L INTRODUCTION

and there is no need to indulge Islam in this subject to protect it
from human practices.

The second opinion:- Islamic medicine means nothing to them
except it is a past heritage, and we do not need it now because the
world is talking about organs transplantation, genetic engineering,
Lazer beams... etc. They even considered it a call of underdevelop-
ment, and we have to put it behind closed doors; those are who
don’t want Islam to be mentioned at all.

The third opinion:- Although medicine is human practices and
experiences, but every religion and every heavenly message has its
own nature, ethics and practices which are derived from its
teachings, and which adds to it its own style. The Islamic era was
characterized with a comprehensive change in both the concepts
and practices of the people; these concepts and practices were
derived from the Holy Quran and the honored Sunna, and were
followed by the Orthodox Caliphs, which produced a good harvest,
with which they ruled the world, east and west with a civilization -
Man was its master, good science its way and the strong belief its
pillars. This civilization lasted for five complete centuries, and it
was never stingy with its knowledge and arts on humanity.

For there is no favor of an Arab on a Persian, nor of a white
man on a black man except by piety and good deeds, this was said
by the enemies before the friends; and (Sarton’s) testimony in his
encyclopedia, the histqry of sciences, is the best evidence; (Sarton)
divided the world into eras of civilizations like the Pharonic, the
Babylonian, the Somarian, the Chinese, the Greek, then the Islamic
Civilization which flourished in all walks of Arts and Sciences for
five consecutive centuries, and in it were eminent scientists,
thinkers, philosophers, physicians, pharmacists, engineers, Algeb-
ra’s, Astronomers, Agriculturists, and people of thoughts who were
distinguished with their excellence in the Divine Law, besides the
cosmetic sciences.
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To all these we say, our view of this topic is derived from
Islamic Law, which came with its five goals, which are sustaining
the religion, the mind, the self, the honor and the wealth. If we
studied these goals, we’ll find that three of them are concerned with
Man’s well being; that is the mind, the self and the honor, as for the
other two, they are concerned with man’s health, as there is no
keeping of religion, nor of wealth without a strong good Muslim
(The best one to hire is the strong and honorable). The prophet (%)
defined three main points, if provided in any MAN, he will lead a
very happy life, as he (%) says

“The one who sleeps secured in his bed, healthy in body, well
provided for his day’s food, ... heis like the one who owned the entire
world.”

In other words, he has got social, health and psychological
security. Thus the Islamic Law talks about well being in its widest
range. “The strong believer is more loved by Allah than the weak
one, and both are good.” The Islamic Law did not speak about
medicine in its narrow sense, through which the others are trying to
attack us, but medicine is the means of health, and Al-Ghazaly, a
Muslim religious leader, considered medicine as a religious
ordinance in all Muslim homes.

Islam considers enjoying a good health one of the biggest
blessings of Allah; as mentioned in the wise saying of the prophet
(&8), “Two blessings many people are not endowed with; health and
leisure time”. These two blessings are two of the very important
duties that must be kept by man as the Islamic rule says, “Whatever
is not perfect without a duty, is itself a duty”, thus man is not
allowed to neglect his health, as it should not be neglected, because
this is considered an aggression on the whole nation as it is so
mentioned in the Holy Quran:-

“FOR THAT ACCOUNT WE ORDAINED FOR THE CHIL-

DREN OF ISRAFL THAT IF ANY ONE SLEW A PERSON -
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UNLESSIT BEFOR MURDER OR FOR SPREADING MISCHIEF
IN THE LAND - IT WOULD BE AS IF HE SLEW THE WHOLE
PEOPLE, ANDIFANY ONESAVEDA LIFE,ITWOULD BEASIF
HESAVED THE LIFE OF THE WHOLE PEOPLE”

(Al-Maeeda: 32).

Abu-Bakr, («e &l 2,) said “T heard the prophet of Allah (),
saying, “Ask Allah for certainty and health, for they are the best
blessings bestowed on man is being heaithy after being certain’’; thus
self-relief is the true gate to health; either psychological or bodily
health, their only true gate is strong belief, belief in slavery to Allah,
whatever inflicts you was not to wrong you, and whatever to wrong
you, was not to inflict you.

The belief in the acts of worship which are prescribed by Islam
are:-

Prayer is secret talk with Allah Almighty, and self purification
five times a day standing in front of the Creator,

Fasting is self restrain from evil desires, and true feeling of the
hunger of the Muslim brother who is deprived of a morsel of bread,

Zakat or Alms is a sacrifice, self cleanliness, and development,

Haj is a migration to Allah and his prophet, (¥), leaving
everything - power, wealth, prosperity and living in complete
humbleness and slavery, equal with your kin Muslim... as it is said;
“No Arabic is better than a non-Arabic, nor a white is better than a
black man except by piety”, and these acts of worship protects and
restrains man from evil doings, thus leaving them will lead to the
spread of evil deeds and man will gain nothing but punishment for
what he had done.

In order to complete the building of man and society, and to
achieve the goals of Islamic Law, the doctrines of lawful and
unlawful were put down to guide man to the right road and bestow
happiness on him; as in the lawful deeds man will find his .
happiness, and in unlawful deeds he will be perished; thus the
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prohibition of drinking alcoholic drinks, and all ways leading to it,
as prescribed by Allah was for the protection of man’s mind and
body, the society from diseases and the consequences of the absence
of his mind, the prohibition of adultery, and all ways leading to it,
wanton display of beauty, solitude with a woman, and libertinism...
etc, was prescribed to protect the family and the whole society from
dissociation and mixing of lineage which destroy the society, thus
the philosophy of prohibition in Islam is meant for the prevention
of harms to man himself and to others as well.

Thus, it is clear that the goals of Islamic Law (Sharia) can not
be achieved without good health and well being, as Abu-Al-Dardaa
said to the prophet, (%), “To be healthy and grateful, is much more
better than to be ill and endure patiently”, the prophet (&%)
answered him by saying, “Allah loves healthy people, as you do™.

That is not all, but Islam’s view of the sick and sickness has
overrun all that preceded it and whatever followed from laws or
social systems, as Islam does not see sickness as an anger of Allah,
or a touch of the devil, but a trial, and the Muslim has to be patient
and bear it with patience as the Prophet (%) said,

“Any kind of sadness or grief or even the prick of a thorn that
Inflicts man is a blessing from Allah as He raises him a degree higher or
takes from his bad deeds instead”.

The Holy Quran came to the world with statements about the
inner self, this was fourteen centuries ago, and it put to it four
marvelous divisions in various parts of the Holy Quran, thus the
world knew about the peaceful innersoul, the lamenting innersoul,
and the authoritative innersoul. Abu-Hamid Al-Ghazally, has
delved deep in the inner-self in his encyclopedia “The Revival of
religious sciences”, under the heading” Fear and Request”, as the
Holy Quran talked about the ailments of the heart, and their
different kinds, as it was mentioned by Imam Al-Zahaby in his
book “The Prophetic Medicine”.
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As for the medicine of the heart, it is only found in the sayings
of the benevolent and kind Prophet (%), when he quoted Allah, the
only source of all knowledge, he says that for the hearts to be
righteous, it must know its creator, His names, characteristics,
deeds, orders, and prohibitions and anger, as there is no way of
being righteous except by doing this, and no way of getting these
advice except from Mohammed (%)

Imam Ibn Kerium Al-Jozeiah has divided the hearts into two
divisions: suspicion and doubt, and desire and error. He quoted the
Holy Quran as saying,

“IN THEIR HEARTS IS A DISEASE; AND GOD HAS
INCREASED THEIR DISEASE”.

(Al-Bagarah: 10), and:

[OCONSORTSOF THEPROPHET!YEARENOTLIKEANY
OF THEOTHER WOMEN:IF YEDOFEAR (GOD), BENOT TOO
COMPLAISANT OF SPEECH, LEST ONEIN WHOSE HEARTIS
A DISEASE SHOULD BE MOVED WITH DESIRE]

(Al-Ahzaab: 32).

The Quran described the inner-self when horrified or frigh-
tened, and how to make it peaceful again in His very simple and
clear words:

“TRULY MAN WAS CREATED VERY IMPATIENT:
FRETFUL WHEN EVIL TOUCHES HIM; AND NIGGARDLY
WHENGOOD REACHES HIM; NOTSO THOSEDEVOTED TO
PRAYER: THOSE WHO REMAIN STEADFAST TO THEIR
PRAYER; AND THOSE WHOSE WEALTH IS A RECOG-
NIZEDRIGHTFOR THE NEEDY WHOASKSAND HIM WHO
1S DEPRIVED (FOR SOME REASON FROM ASKING) AND
THOSE WHO HOLD TO THE TRUTH OF THE DAY OF
JUDGMENT: AND THOSE WHO FEAR THE DISPLEASURE
OF THEIR LORD, FOR THEIR LORD’S DISPLEASURE IS
THE OPPOSITE OF PEACE AND TRANQUILLITY.”

[Al-Maarij: 19-28].
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This is how Islam considers health, which was defined by the
prince of Islamic physicians: Ibn-Sina by saying: “Medicine is the
science by which the human body is known, and what is good and
what is not for being healthy or otherwise.” This comprehensive
definition which was introduced more than one thousand years ago,
is nowadays adopted by the WHQ, that health is the state of the
healthy body, mind and society, not only the lack of diseases or
inability.

In spite of this definition of the WHO, during the forties, it
ignored the spiritual side, which shows the lack of a comprehensive
view of Islam about health, as Islam defines health from all
domains, bodily, spiritually, psychologically and socially, and this
last definition came 14 centuries ago, by the Muslim physicians.

To reach these noble goals, and great objectives for the Lord’s
heir on earth, there had to be a way to keep man healthy, and thisis
by the science of medication which was considered by the Muslim
religious scientists an ordinance in the Islamic world, and Imam Al-
Shafeiy said about it; ““There is no knowledge, better than the
prohibited, and non-prohibited acts, to my knowledge, except the
science of medication”. Dawood Al-Antaky in the introduction to
his famous prescription says that there is no science that can do
without the science of medication, because no acquisition of any
knowledge is perfected without a sound body, senses, and mind.

Islam has taken good care of the different branches of
medication; protective, preventive, an rehabilitative; in the protec-
tive, many sayings of the prophet (&), called for protection, in
order to keep health in all its branches - cleanliness, food
organization, and many healthy habits, as well, the researches in
this domain is varied and all are derived from the prophet’s (i)
wise sayings, no need to repeat them here.

As for the treatment side Islam legalized medication, and the
prophet (%) ordered medication and looking for it when he () said:
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“Ye believers, get treatment, the Lord created no disease without
its medicine, known to those who know and ignorance to those who
don’t know”.

As for rehabilitation, we are asked to look for it, he allowed one
of his disciples to put a piece of gold on his lost nose during his
invasions.

As for the three opinions pre-mentioned concerning the
definition:-

To the first group we say: Medication is a human heritage and
contribution, but the human thinking has deviated from the right
path, and religion is in the church and in the mosque or the temple,
due to their sufferings from the control of the church over
medication and sciences, and making them only for the priests,
medication did not develop, and the ship of science sank deep with
its arsenal of destruction, thus they produced the microbial bombs,
and medication turned into fatal poison; instead of relieving pains,
and becoming a tool of the Lord’s benevolence, it became
devastatingly harmful, and the brother became keen on eliminating
his human brother, and the call for killing substituted the call for
mercy, the organs began to be sold, and man was transferred from
the master of earth to a sample in labs, and source of trade .... etc.
the list is endless.

The best evidence to be quoted here is the saying of
Abenhaimar; the father of the atomic bomb, when he saw it explode
in Hiroshima from a distance, he said his famous words: “Now, and
now only, science has sinned”.

As for the second group: which said “Islamic medicine is
nothing but an ancient memory and a call for underdevelopment..”
we say to them that the heritage of any nation is like the roots of a
tree, whenever it goes deeper and deeper in history, it becomes
firmer and firmer and provides it with the means of living; the
invention of genetic engineering, the nuclear bomb, and organ
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transplantation are not only signs of civilization, but they are the
leaves of the tree and its fruits, as civilization is much more wider
than that, and cares less with its achievements, but cares more for
the achiever, MAN, and cares for the philosophy of his existence in
this world and the hereafter, as well as his ethics and culture.. if he is
separated from these, he will be lost for ever. Now although the
western man enjoys the highest per capita, and has got every means
of prosperity, we find the percentage of suicide going up and up, as
well as the addiction of narcotics, drugs... etc. became a daily
practice; to enable him to forget and escape from his worries... the
western man neglected the spiritual side of feeding his inner-self,
and instead tried to feed on earth’s food, thus he failed, and was
transferred to a cog in a big machine.

This is not only in the west, but it is now prevalent in the east, as
well; family relations are severed, social relations collapsed, man
changed into a wild beast in a jungle full of fierce animals, each is
trying to eat the other. I don’t want to say more, it is enough to
remind you with the AIDS that is harvesting man’s bodies...
Nevertheless, no body talks about chastity, virtue or ethics.. but
they began to distribute contraceptives, for males and females, as if
saying “Do it however, and whenever you want..! but use these
contraceptives to protect you from the AIDS..!I”” Is this the Islamic
way or attitude towards the man, whom it honored and asked to
walk and learn and enjoy the fruits of life. Man asks, as many asked
before about health and happiness, in spite of his materialistic
progress and scientific development in all fields of medicine and
protective treatments.

Islam gave due attention to man’s environment, and warned
him against corruption and doing mischief, as both affect his
health, the Lord’s words describe what happened all over world
from corrupting the environment, which threatens man’s life as He
said’” “CORRUPTION HAS APPEARED ON LAND AND IN
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SEA ON THE HANDS OF MAN, TO MAKE HIM TASTE
SOME OF HIS DOINGS, HOPING HE MIGHT RETURN TO
RIGHTEOUSNESS”, and He orders us not to do mischief by
saying, “DON'T CORRUPT THE EARTH AFTER IT HAS
BEEN RECLAIMED.” Corruption here, I believe is both materi-
alistic and ethical; as material corruption includes mischief on earth
and around it, and ethical corruption means self and moral
corruption.

To add to all these views that each civilization has its
characteristics, its features, its morals, and its practices, Islam is
unique in this, as Islam sees man as a whole, body and soul in full
balance, none overweighs the other, as he did not worship the
material, nor invented priesthood. Islam has taken care of man
before he was born, when choosing a wife or a husband, at
marriage, when he was a sperm drop, a baby, young, and old, Islam
put to him a very accurate disciple system of life, taught him how to
eat, drink, dress, treat himself, his Lord, his family, and his
community. Islam has put to him goals in life - as it is a farm for the
hereafter, to harvest from what his hands grew, and Islam was able
to introduce a civilization to the world, with which Europe
progressed from its dark ages with the help of the Islamic doctrines,
but the Muslims slackened down and left Europe to lead the ship of
scientific development. It may be that our interest in calling
medicine by the Islamic Medicine, came as a symbol to awaken the
Islamic world, and tell them that there is a lot in Islam in all fields;
economic, architect, arts, cosmetic, medical... etc. and their
commitment to Islam will bear fruits, too. One objective of
choosing this name to medicine is the human deviations in
practicing medicine in the West, but the East has to have a loud
voice to awaken it and shake it; that is the voice of Islam, by
providing the right opinion in these practices, especially when we
lost the lead of materialistic science, but we can still provide it with
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what purifies them and saves them from deviation, this is by means
of the enlightened Islamic views. Moreover, the communication
revolution has made the world a small village, knowing what
happens all over it by the second... these developments are knock-
ing our doors, thus we must be aware of it and give the Islamic view
point in it, showing the advantage of Islam which differentiates
between what is right from what is not.

The Lord knows what the inner-self whispers, as He is nearer to
him than his vein, and He is the maker of his inner-self, and He
directed him to his success, as He says’

“BY THE SOUL, AND THE PROPORTION AND ORDER
GIVEN TO IT. AND ITS ENLIGHTENMENT AS TO ITS
WRONG AND ITS RIGHT. TRULY HE SUCCEEDS THAT
PURIFIESIT, AND HE FAILS THAT CORRUPTSIT”.

(Al-Shams: 7).

The Almighty knows what the corrupt eye sees and what is
hidden in the hearts.

Some people suggested that we call it THE ARABIC MEDI-
CINE, in order not to distort the picture of Islam, as a result of
misdemeanor of some practitioners, but this name might lead to the
understanding of the use of medicinal plants and ancient medica-
tion practices, and this has its shortages, as well as its advantages,
t00, and because most of those who enriched the Islamic movement
were not from the Arabic environment, like Al-Razy - from Al-Rey,
Ibn-Sina - from Russia, and Al-Bukhary - from Tashkand... etc and
thus we’ll enter into the vertigo of apartheid, but Islam had
engulfed them all. Moreover, if we want to discuss the point of view
of Islam in modern things, on what ground shall we argue? Are
there Arabic foundations? or, all the foundations taken from the
Islamic Law (Shareeaa)? Thus the best name was “THE ISLAMIC
MEDICINE”, which is nearer to the fact, as for the fear of the
misbehaviors, which might be alluded to Islam, wrongly, we know
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that all Adam’s sons are sinners, and the best sinners are the
repentants, we are in a stage trying to erase eras of Islamic decay
and weakness, we want to contribute to Islam and to be affiliated to
it again, as well as to revive its name and face all over the world, and
to prove that its doctrines are applicable, and their consequences
are guarantee for man’s well being and prosperity.

The Organization aims, also, at retrieving the Islamic behavior
which was defined to Man by Islam, and make part and parcel of
his daily conduct; if cleanliness, for example, is part of the belief, as
said by the prophet (3£), we find our Islamic states are the least
countries enjoying and abiding by this Islamic ordinance, although
it is the main road to health, and there are many wise sayings which
organize the life of the Christians as well as the Muslims in order to
lead a healthy and clean life, in the same way the orders and
prescriptions in Islam are all related to man’s psychological, social
and body health; like prayer, fasting, Zakat, Haj, and others of the
ordinances that have spiritual meanings which invests in Man
tranquility and protects him form psychological and body diseases.
There are many researches reinforcing these hypotheses, and the
things that Islam forbids us from doing are essentially for our sake,
we are not far away from what the world is suffering from narcotics,
alcoholic drinks and AIDS which Islam prohibited.

We also wanted to utilize the plants which we have as a gift
from the Lord, and Muslims have surpassed the world in this field,
thus they kept their heritage of plants for the future generations,
moreover they added and developed it. They wrote many books
from which the Europeans took and translated and utilized till the
19th century; all their experiments and observations built on high
scientific standards: Al-Hawy is considered the first scientific
clinical encyclopedia in the history of the medical sciences.

Islamic civilization, at that time, was able to open its arms
welcoming every active worker, Muslim or non-Muslim, as Islam
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has no discrimination, and no coercion in religion, no one is better
than the other except by worship and good deeds, thus scientists
migrated to it from east and west to add to its sciences.

I’ll mention here, only, the testimonies of some Western
scientists for the Islamic civilization:- “Froje Garoody” talks with
sadness and grief about western Civilization; he said. ““The Western
civilization is dying and committing suicide because it deviated
from following the natural disposition; the instinct, and its masters
considered man the director of the nature which he ruled, but after
five centuries of the experience we found out that Nature is the main
store of the primary materials and the place for man’s leftovers, this
made us always destroy nature, and this is against what the Holy
Quran decided, as it decided that man is the Lord’s heir on earth,
and man is concerned with keeping natural balance”; then he says;
“Qur present western civilization is dying, not because it is short of
means, but because it lacks goals”. Man began to threaten himself
with annihilation, and the result is the destructive weapoens that
man possesses are enough to destroy the planet earth one hundred
times, what poor creatures we are!

This civilization is carrying in its womb the causes of its
destruction, on the contrary of the Islamic civilization because the
Islamic civilization is coming from the Lord who made it, not man,
nor is the Islamic civilization an extension of history, but a
revelation from the Lord to His prophet (%) through the Holy
Quran, dictating a Holy Constitution satisfying the body and the
spiritual needs of the human beings, then following this came the
wise sayings of the prophet () to explain the Quranic doctrine,
thus everything became clear, the lawful is clear and the unlawful is
clear, and the difference between them is clear. The world is about
to face a crisis due to its losses from addictions, as the costs of these
addictions reached 14 billion $ in one year in the USA only, and
these losses were in work hours, accidents, family problems... etc.
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due to the addiction of narcotics or alcoholic drinks, which Islam
prohibited. This big sum of lost money is more than the revenue of
many countries, and the world will face more than 40 million
individuals inflicted with AIDS by the year 2000, and 10 million
orphans; the WHO estimates the number will be doubled, never-
theless, virtue is absent, chastity killed, and they don’t know where
they are going... and no body knows!

Max Mayerhoof testifies: “The Islamic medicine has reflected
the sun shine which was setting in Greece, and the moon glittered in
the sky of the dark ages, and other stars brightened by themselves
and lit the gloomy dark sky, then the moon went down and the light
of the stars waned in the revival age, but their traces are still there,
to be felt in the civilization of today..”

Montgomry Watt said; “I'm not going to look at Muslims as a
barbaric army invading Europe, but I'll consider them the
representatives of a civilization which achieved great successes all
- over the world, spread them to their neighbors. The Europeans are
not appreciating their debt to the Islamic Civilization!! They even
try to find faults with the volume of the Islamic effect and its
importance in our cultural heritage, forgetting, again, that our good
relations with the Arabs and the other Islamic nations calls upon us
to be aware, to the end, that we owe them, not to mention this truth,
orits denialis notright...”

Montgomry Watt didn’t stop at that, but he added, “Our
following the Arabic Medicine, which lasted till the 15th and the
16th centuries is evidently clear in the printed books, and the first of
these books was explanations of the 9th chapter of the Principles of
Al-Razy, then followed the printing of Ibn-Sina for three times,
before Galinos, and till the year 1500 sixteen editions of “Al-
Kanoon”, the “Law”. The statistics show that the quotations and
extracts found in the early European writings are evidence that the
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impact of the Arabic books surpassed and surmounted the Greek
one.

He says, too, “Islam in essence is not only a mere religious
movement, but it is also a human value embedded in life of the
peoples who embraced Islam, or joined it, it was a kind of unique
human existence in the world as the conditions of the Islamic
openings were to permit the other people to continue practicing
their former habits, laws, and languages, for paying taxes (Jiziah),
these Islamic rules strengthened the relations between the Muslims
and the peoples of the countries they conquered, thus the people
continued to practice sciences, arts and especially medication.

These three testimonies are only a sample, there are a lot of
others for which there is no space to quote here, but in time we will.

In addition to this, the last WHO statistics mention that 25-
30% of the diseases from which man suffers nowadays are caused
by the side effects of the chemical medicines, as well as their high
prices, and the expertise which they need to manufacture. Contra-
rily, however, our Islamic countries enjoy a suitable weather for the
medicinal plants to grow and treat a lot of diseases. All we need are
issuing political decrees as China and India and other nations which
produce these medications in the most modern fashion.

This is a short synopsis about the idea of Islamic Medicine, and
to reinforce this idea, we invited a group of Muslim thinkers to take
part in many conferences to write in this field, and we have received
a lot of their contributions which will be published in due course of
time, under different headings.
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SUMMARY OF THE RESEARCHES
IN THIS BOOK

This book consists of thirteen research papers dealing with the
isolation, identification and characterization of various chemical
compounds from different medicinal plants, andjor with their
pharmacological or clinical evaluation.

Lutomski has reported beneficial effect of Allium sativum. in a
double-blind clinical trial, in human subjects suffering from
hypertension and hyperlipidemia as it alleviated the psychic and
physical symptoms characterstic of arteriosclerosis such as head-
ache, giddiness, sleeplessness and flatulence, and lowered the blood
cholesterol levels and the mild increase in the blood pressure.

Voelter has detected and structurally elucidated different
flavanoids in different plants, namely - Betulae folium, Crataegi flos
and Folium, Ginkgo bilobal, Arnicae flos, Tiliae flos, Sophorae flos
and Fagopyri herba, and has described a new method for the
quantitative spectroscopic detection of hydroxyethylated flavone
glycosides in human blood and urine after intravenous and oral
administration.

The hypoglycaemic activity of four active principles of
Trigonella foenumgraecum, namely-trigonelline, orientin, vitexin
and vetexin, has been investigated in mice by Hashim and
associates. The drop in blood sugar by vetexin (0.5 mg/mouse) was
similar to that of insulin. Although orientin (0.1 and 0.3 mg/mouse)
did not produce a depth of reduction comparable to insulin, the
duration of its effect was much prolonged. Trigonelline (0.2 mg/
mouse) also reduced the blood sugar level and its effect persisted for
24 hours compared to 6 hours for insulin.

Gartaninxanthone from Garcinia mangostana has been tested
for antiulcer and antimicrobial activities by Begum et al. The
authors observed that xanthone markedly protected the gastric
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ulcers induced by pyloric ligation in rats, and significantly reduced
the gastric volume, and total and free acid. It also exhibited in vitro
antibacterial effect against S. aureus, S. typhi and E. coli, and
antifungal effect against Microsporum canis.

The root extract of Smyrnium olusatrum has been reported to
exert promising antitumor activity both in in vivo and in vitro
systems by Ulubelen ez al. From this extract, two new sesquiterpene
lactones of eremophilane type, have been isolated and named as
istanbulin A and B. The authors have reported the oxidation
mechanism of potential antitumor furanosesquiterpenes from
several plants belonging to Smyrnium species.

The biological activity of some saponosides isolated mainly
from Aralia mandshurica, Calendulla officinalis and Beta vulgaris
has been investigated by Lutomski. All of them, oleanic acid
derivatives from Aralia mandshurica and the same group of
saponins from Calendula officinalis and those from Beta vulgaris
were reported to decrease the total lipid level, the triglyceride level
and the cholesterol level in serum and homogenised liver in Wistar
rats. Further studies revealed that the oleanoside fractions had
distinct antistress activity and exerted inhibitory influence on the
animals motor activity and hexobabital sleeping period, and
therefore, on the CNS. The influence of oleanosides was also
studied on some immunological aspects, it was observed that while
saposonides from Aralia mandshurica had fascinating effect, those
from the remaining two plants did not stimulate the cellular
response. Detailed investigations of oleanosides from Aralia
mandshurica revealed that these compounds have distinct influence
on immunological mechanism and may in futrue become the source
of immunoregulating medicament.

The effect of bauerenol, a triterpene alcohol, isolated from
Eretia microphylla has been investigated in immunopathalogical
and inflammatory reactions by Nazimuddin and associates. The
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authors observed that bauerenol suppressed the acute and chronic
inflammation as evidenced by its ability to inhibit the carrageenin-
induced hind paw oedema and cotton pellet-induced granuloma in
rats; it also inhibited the systemic anaphylaxis, Schultz-Dale
reaction, immunocytoadherence and the primary and secondary
phases of adjuvant-induced arthritis in experimental animals.

The antiinflammatory and CNS depressant activities of
xanthones from Catophyllum trapezifolium have been studied by
Nazimuddin er al. Three xanthones, namely - dihydroxyxanthone,
xanthone C and xanthone E were isolated and purified. The -
xanthones have been found to produce significant antiinflamma-
tory activity in normal as well as adrenalectomised rats by both
intraperitoneal and oral routes, and to produce mild degree of CNS
depression characterised by ptosis, sedation, sleep, ataxia, and
decrease in muscle tone and spontaneous motor activity, besides
causing potentiation of pentobarbitone and ether-induced hypno-
sis.

Oksuz and Ayyildiz have isolated seven biologically active
compounds from Centaurea coronopifolia and determined the
chemical structure of four of these compounds. All compounds
were germacren type sesquiterpene lactones and have a-methylen
~-lactone function. The authors opined that since this group is
essential for cytotoxic action, it may be responsible for the
promising activity of Centaurea coronopifolia against 3PS test
system. The cytotoxic effect also of the glycosides obtained from
Ecballium elatarium has been evaluated on the S-phase and L-strain
cells by Ulubelen and associates.

The clinical trial of Ajmaline, a tertiary iodine base, isolated
from Rauwolfia serpentina has been conducted by Ilyas in human
subjects suffering from cardiac arrhythmias. Intravenous adminis-
tration of Ajmaline was found effective in the termination of
ectopic tachycardia. The author concluded that it is an effective
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antiarrhythmic agent and is particularly effective in arrhythmias
associated with Wolff-Parkinson- White syndrome.

Isolation and structural studies on the constituents of several
medicinal plants have been carried out by Rahman and associates.
The plants investigated were - Berberis aristana, Fagonia indica,
Buxus papilosa, Catharanthus roseus, Betula utilis, Cucumis prophe-
tarum, Rhazya stricta, and Loranthus grewinkii.

Phytochemical studies on new indole alkaloids have been
conducted by Rahman and Rahman. Rhazya stricia contained
Aspidospermidose, Bharhingine, Bisstrictidine, Didemethoxycar-
bonyltetrabydrosecamine, 17-Hydraoxyrhazisidine, 15 - S-hydro-
xyvincadifformine, Leepacine, Nb-methylstrictamine, Rhazigine,
Rhazimine, Strictamine-N-Oxide, Strictanine, Strictanol, Stricti-
cine, Strictimidine, Strictimine, Strictine, and Strictilamine; Cathar-
anthus roseus contained Alioline, Bannucine, Fluorocarpamine-N-
Oxide, Gomaline, Leurosinone, Rosamine and Rosicine; 4istonia
macrophylla contained Alstonamide, Alstopicralamine, Alstozine-
N-Oxide, Nb-Demethylalstophylline oxindole, 16-Hydroxy-Nb-
demethylalstophylline, 19 - Hydroxyvincamajine, and Strictamino-
lamine; Alstonia scholaris contained Alstonamine, Scholaricine,
and 19-20-Z -Vallesamine; Ervatamia coronaria contained Ervati-
cing, Hyderabadine, Lahoricine, Meharanine, and Stapfinine; and
Petchia ceylanica contained Ceylanine, Desmethylpeceyline, (19R)-
Epimisiline, and (198)-Epimisiline.
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COMPONENTS AND BIOLOGICAL PROPRIETIES
OF GARLIC (ALLIUM SATIVUM)."

Prof. Jerzy Lutomski
POLAND

From among several hundred species of the genus Allium, garlic
plays the most important role in therapeutics. Grown by man for
hundreds of years, garlic has been known not only because of its
specific organoleptic properties but also because of its biological
activity. The general therapeutic activity of garlic is ascribed to
alkylpolysulfides - the derivatives of cysteine and to flavonoids,
saponins, amino acids, vitamins and mineral salts. In literature,

four main kinds of garlic activity are usually mentioned.

antisclerotic 1-1%18:21,34

— slightly lowering blood pressure 24

~ antibacterial, especially in infectious gastro-intestinal dis-

6386520’21 22

— toningupold age disease?*®and lately probably also stimulating

the psychophase/hypohyse/and the hormonal system'*.

COMPONENTS

Garlic includes volatile sulphuric compounds that, existing in
the garlic oil, give it the characteristic unpleasant smell. Alliin -
amino acid, the alkyl-derivative of cysteine that appears in
quantities up to 0.2%*°, belongs to the main biologically active
constituents of garlic®*1541,

Formulae of alliin[1] and allicin[2] are shown in Fig. 1.

* Bulletin of Islamic Medicine, 3: 393-403, 1984.
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Alliin[1]is a non-active compound that only under the influence
of the enzyme called alliinase transforms into allicin[2]- 2 pharma-
cologically active substance. Under the influence of the enzyme, the
alkylsulfoxides of cysteine transform further into alkylpolysulfides
and sulfides. Besides, the corresponding alkylsulfoxides of cysteine
the final products of the enzymatic degradation are: pyroracemic
acid and ammonia.

The enzymatic degradation of alkylcysteinesulfoxide are
depicted in Fig. 2. In case when R=R’ some symmetrical
derivatives arise, e.g. diallyl (allicin); when in turn R=R’ some
mixed derivatives arise e.g. methylpropyl.

Another group of the organic sulphuric compounds character-
istic of garlic consists of y-glutamylpeptides, mainly derivatives of
cysteine. The biological properties of those compounds have not
been thoroughly explained yet. According to Virtanen®®, the
compounds perform a certain role in the process of metabolism that
stimulates the growth of plants. From among the compounds
belonging to the group in question, Kominato?* isolated a
thioglycoside that he called scordinine. Scordinine is a complex of
peptides consisting of fructuronic acid, allylmercaptan and a
peptide that, besides other amino acids, includes also glutamic
acid®.

In the preventive treatment of arteriosclerosis one should apply
medicines that hamper aggregations of thrombocytes. Substances
of that kind exist also in garlic. They are: adenosine®® and
methylallyltrisulfide. Adenosine appears in many seasoning and
medicinal plants. The concentration of adenosine in garlic is
exceptionally high (56 mg%). Reuter, Deninger and Wagner™
proved that adenosine hampers aggregation of thrombocytes and
improves the flow of blood in coronary vessels.

In recent years, some other sulphuric components of garlic have
also been proved to possess strong abilities to hamper the
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aggregation. A group of Japanese research workers” have recently
found a substance called methylallyltrisulfide that is responsible for
the check of the aggregation.

The constituents mentioned above and other substances of
garlic have been defined many times!'**>?%31:3% A1l of them have
been presented in Table 1 A,B,C.

Once more I, would like to call your attention to the
constituents that are important from the biological point of view.
Those are: allicin(A) formed from alliin has strong antibiotic
properties with the help of the enzyme alliinase; methyl-2-
propenyltrisulfide that hampers the aggregation of thrombocytes
(B), saponins with hypoglyceamic properties, flavonoids lowering
blood pressure, scordinine and garlicin with antibiotic activity and
adenosine that hampers the aggregation of thrombocytes (C).

ANTISCLEROTIC PROPERTIES OF GARLIC

There are still some more constituents of garlic, besides those
mentioned above, that play an important antisclerotic role. Allicin
and other sulfoxides influence the low density lipoprotein (LDL).
Some constituents of garlic are generally considered to decrease the
level of blood cholesterol and triglycerides.

Despite the fact that more and more experiments are done upon
animals and people!®'? the question whether garlic may be
administered as an efficatious remedy in the preventive treatment
and therapy of arteriosclerosis, still remains unanswered. The
problem was to be, at least partly, solved by the research supervised
by the Polish Institute of Medicinal Plants and a clinical evaluation
carried over by the West German garlic pharmaka called Ilja Rogoff
®/producer: Woelm-Pharma Eschwege, West Germany.
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MATERIALS AND METHODS
The research was carried in ambulatory conditions upon 82

workers employed in one of the Polish Baltic-sea ports. The age of

the patients ranged from 45 to 60. They were divided into two
groups, group A and group B (Table 2). Patients from group A were
treated with a drug of series A whereas patients from group B were
treated with a drug of series B. It was done according to the
principle of double blind trial, in congruence with the plan of
randomization worked out in the Institute of Medicinal Plants in

Poznan. The drug of series B was a placebo.

During each of the examinations
1. the clinical symptoms (headache, giddiness, sleeplessness,

efficiency and general condition of the constitution, frame of

mind, gastric disorders) were estimated by the patients
themselves; a general estimation of the obtained results was
done by the conducting doctor.

2. each of the examinations was accompanied with 3 psychological
tests.

3. blood pressure and pulse were measured.

4. the following parameters were controlled: the levels of triglycer-
ides, total cholesterol and sugar, fibrynolytic activity and
electrocardiogram.

In the initial period of the research some of the patients showed
moderate rise of blood pressure, especially the diastolic one, and
heightened values of total cholesterol and triglycerides in the blood
serum.

The drugs were administered 3 times a day, 2 pills before meal
throughout the period of 12 weeks (1 pill included 50mg of Bulbus
Alli. sat. sicc.).

Most of the examinations were done 4 times, thus: directly
before the administration of the drug (initial research), after 4
weeks, after 8 weeks, and finally after 12 weeks.
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The patients did not take any other medicines, neither in the
course of treatment nor in the period preceding it (at least 2 weeks).

The results of the experiment, showing some differences within
the course of treatment, were submitted to a statistic computer
anlysis done by the so called Student’s ‘t” Test.

RESULTS

The recapitulation of the observations made by the conducting
doctor, proved the drug of series A to have a very beneficial
influence upon subjective conditions of the patients. They have
been relieved of headaches, giddiness, sleeplessness and gastric
disorders. By comparison to the drug of series B, the drug of series
A was found to have a better influence upon the subjective
conditions of the patients. The drug turned out to be the most
effective in case of headaches. As far as the improvement of
subjective conditions was concerned the difference between the
drugs of series A and B was the greatest (Fig. 3; Table 3).

A psychologic examination carried on with the help of three
tests did not show any important differences within the compared
groups.

The average frequency of pulse remained unchanged in the
course of treatment in both groups (Table 4).

The average levels of blood pressure, both the systolic and
diastolic (150/100 mmHg) in patients of group B did not show any
features of statistic significance after 8 and 12 weeks of treatment.
17 patients of group A and only 8 patients of group B showed some
normalization of blood pressure (Table 5).

The drug Ilja Rogoff ® with rutin lowered the systolic blood
pressure on the average by 16mmHg, whereas the placebo drug
{group B) lowered the systolic pressure only by 9.6 mmHg.

Contrary to group B, the average level of total cholesterol in
group A was lowered significantly or on the limit of significance
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(Tables 6 and 7). A comparison of average concentrations of lipids
fractions in groups A and B led to the claim that the hypolipemic
effect was similar in both groups.

The electrocardiographic examination did not contribute to the
results of the experiment.

DISCUSSION

While comparing the results obtained after the administration
of the Ilja Rogoff ® drugs of series A and B, one might notice a
predominance of series A, especially within the range of the
subjective symptoms registered by the conducting doctor. One
observed the abatement of such symptoms as headaches and
giddiness, flatulences and feeling of fulness in the abdominal cavity,
and sleeplessness. Many patients asked for the repetition of the
treatment with the drug of series A. That was, to a certain extent, a
test prefering the pharmaceutical of series A.

As an exact comparative analysis® of the remaining results had
shown, some hypotensional and hypolipemic effects were much
more distinct with the patients of group A than with those of group
B. The normalization of blood pressure, which was determined by
some exactly established criteria, was observed after 12 weeks of
treatment with the drug Ilja Rogoff ® in 77% of patients.

The fact that the level of cholesterol (Table 7) drops by 3.1% in
group A and rises by 2.7% in group B, testifies the significance of
differences® on the level of 0.5 and points to a beneficial drop of the
level of cholesterol with the patients suffering from elementary
hyperlipemia, as a result of the administration of the garlic
pharmaceutical®>51%18:31:42

The observations of the influence of the garlic drug on the level
of triglycerides did not give satisfactory results. In the course of
numerous examinations®>%!%4? 3 distinct drop in the level of
cholesterol and triglycerides was observed. Patkov® showed that
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garlic may hamper the development of some specially hard forms of
hyperlipemia.

The studies carried by Sainani>® proved that garlic lowers the
level of triglycerides in blood. In the patients with a raised sugar
content in blood the statistic differences between groups A and B
concerning the effect upon hyperglycaemia were not significant.

CONCLUSION
The comparison of the results obtained from the clinical

experiments with the garlic pharmaka to the placebo, made

according to the principle of a double blind trial showed very good
effects in decreasing the symptoms of arteriosclerosis.

1. In many patients an improvement of psychic and physical
conditions was observed; symptoms characteristic for arterio-
sclerosis such as headache, giddiness, sleeplessness and flat-
ulences were abated.

2. Thetested drug lowered blood cholesterol, especially in patients
with raised level of cholesterol.

[95]

The garlic drug was proved to possess also some hypotensional

properties. After 12 weeks of its application normalization of
blood pressure occurred with patients suffering from light
hypertension.

4. Considering the vegetable origin of the drug in guestion and its

perfect tolerance (no symptoms of its undesired activity were

observed) one should state that garlic may be useful and efficient

in the therapy and preventive treatment of arteriosclerosis.
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TABLE |
Part A

THE ACTIVE CONSTITUENTS AND COMPOUNDS

IDENTIFIED IN GARLIC

Ne. Constituents % References
1. Water 64.0 37
2. Ash 1.45 37
3. {Celiulose 08 37
4. Lipids 0.06 37
5. Carbohydrates 20
6. | Muscuses 20
7. Volatile compounds containing organic sulphuric compounds: 0.10-0.36 40,41,43
2. alliin - amino acid
b. allicin-obtained from alliin with the help of the enzyme allii-nase,
antibiotic properties
<. suifides (mono): dimethylsulfice 30
2-propenlymethylsulfide 3¢
di-2-propenylsulfide 30
d. sulfides (di): dimethyl disulfide 30
methylpropyldisulfide 35
methyl-2-propenyldisulfide 30,35
dipropyldisulfide 35
di-2-propenyidisulfide 20,35,44
propyl-2-propenyldisulfide 36
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TABLE |
Part B
THE ACTIVE CONSTITUENTS AND COMPOUNDS
IDENTIFIED IN GARLIC
No. Constituents % References
7. |e. sulfides (tri): dimethyltrisulfide 30
methylpropyltrisulfide 30
methyl-2-propenyltrisulfide - hampers the
aggregations of thrombocytes 2,30
di-2-propenyltrisulfide 30
f. thiols methanethiol 30
g. thiosulfonates 2-dipropenylthiosulfonate 19
h. the remaining sulphuric
compounds sulphurdioxide 39
i.alcohols 2-propen-1-ol 19
8. |Saponins sitosterol glycoside with hypoglycaemic| 0.0159 23,38
properties
9. | Flavonoids lowering blood pressure 7,25,38
10. | Vitamins A,B;,B,,C,PP 15
11. | Vestiginal elements Mg. Fe, Zn, Mn, Cuy, Mo, Co, B, J 15
12. | Scordinine thioglycoside of an antibiotic activity 24
13. | Garlicin antibiotic properties 28
14 jAdenosine nucleoside hampering the aggregations of
thrombocytes 0.056 17,33,34
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TABLE |
Part C
THE ACTIVE CONSTITUENTS AND COMPOUNDS
IDENTIFIED IN GARLIC

No. Counstitnents % | References
15. | Compounds with some properties of sexual hermones 15,41
16. | Choline 7.0 37
17. | Sinistrine of the insulin type 13,20,32
18. |Enzymes: alliinase, arginase, myrosinase, peroxidase, tyrosinase, desoxiribonu-

clease 13,1516

TABLE 2

CHARACTERIZATION OF THE 2 GROUPS OF PATIENTS

Group A B
The number of patients 44 38
Men 20 20
Women 24 18
Age (average) 45-60 (52) 45-59(53)
Weight (average) 82kg 76.5kg
Height (average) 165cm 166 cm
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TABLE 3
THE ESTIMATION OF THE SYMPTOMS DONE BY THE PATIENTS

Symptoms Improvement No changes Worsening

A B A B A B

Physical condition 24 14 20 20 0 2
545% | 38.8% | 455% | 55.5% 0% 5.7

Efficiency 16 7 27 30 1 0

364% | 189% | 61.3% | 81.1% | 23% 0%

Frame of mind 16 6 27 30 1 1
36.4% | 162% | 613% | 81.1% | 2.3% 2.7%

Sleep 25 16 16 18 1 2
59.5% | 44.4% | 38.1% 50% 24% 5.6%

Headache 26 16 13 17 0 1]
66.7% | 48.4% | 333% | 51.6% 0% 0%

Giddiness 21 12 16 19 0 0
56.8% | 38.7% | 43.2% | 61.3% 0% 0%

Digestion 21 13 19 22 0 ]
52.5% § 37.1% | 47.5% | 629% 0% 0%
Average 51.8% | 346% | 472% | 63.4% 1% 2%

Legend: A: Ilja Rogeff ® garlic pills; B: Placebo

TABLE 4
AVERAGE FREQUENCY OF PULSE/ MINUTE

Examination Group A Group B
Initial 75 76
After 4 weeks 74 5
After 8 weeks 74 76
After 12 weeks 74 76
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TABLE 5

THE CHANGES IN BLOOD PRESSURE IN 36 PATIENTS SUFFERING
FROM MILD HYPERTENSION

Blood pressure Group A Group B
Normalizaton 17 = 77.3% 8 = 57%
Nochanges 4=182% 4 =28.6%
Worsening 1=4.5% 2 =144%

TABLE 6

THE LEVEL OF TOTAL CHOLESTEROL (mg/100ml) AND TRIGLYCERIDES
(mmol/L) IN BLOOD SERUM

Group A Group B
Ex
cholesterol triglycerides cholestercl triglycerides

Initial 212 2.52 21 2.38
After 4 weeks 204 3.32 223 2.61
After 8 weeks 202 272 217 2.15
After 12 weeks 205 240 225 2.50
1/2 0.05 0.1 0.5 0.6
P 1/3 0.05 0.5 0.5 0.5
1/4 0.05 0.02 0.5 0.5
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TABLE 7

RECORD OF PATIENTS WITH HEIGHTENED VALUES OF CHOLESTEROL
(mg/100mi) AND TRIGLYCERIDES (mmol/L) IN THE INITIAL PERIOD

Group A Group B
Examination triglycerides triglycerides
cholesterol cholesterol _
@=1D (@=11)
@=5) @=5
Inital 276 3.88 . 290 383
After 4 weeks 255 2.86 301 3.27
After 8 weeks 257 3.95 252 2.63
After 12 weeks 275 3.20 287 3.37
1/2 0.1 0.05 04 0.05
P 1/3 0.1 0.5 0.08 0.05
1/4 0.6 0.05 0.05 0.1
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;?%A:ﬂm‘%wmz;noozé.o..m..?..g.,_unxu
0  NH, S-CH,~CH=CH,

(1) Alliin (2) Allicin

Fig. 1: Structural formulal of alliin (1) and allicin (2).
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m.

0-S) RN, CH, RR COOH
CH, + °S$-CHy-CH-COOH — - ZIM 0-$-5-CHy~CH-H,
HN-CHa 10 CODH 0-H
CooH :
R R NH, AR N,

0-5-5 + H,C=C-COOH — 0-S m OIN% ~COOH
I@\

GHy CHy

2 ColHs + 2HO —20=0 + 2NH
~NH) 7 _ 3
COOH COOH

Fig. 2: The enzymatic degredation of alkylcysteinesufoxide. In case when R = R’ some symmetrical derivatives arise e.g. diallyl

{allicin); when in turn R = R’ some mixed derivatives arise e.g. methyipropyl.
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