Essay

Complementary
Medicine Research

Practice | Methods | Perspectives

Complement Med Res

DOI: 10.1159/000491706

Received: April 12,2018
Accepted: June 21,2018

Published online: March 13,2019

Water Intake from the Points of View

of Rhazes and Avicenna

Parisa Jafari® Morteza Mojahedi® Armin Zareiyan® Roshanak Mokaberinejad?

Mahshid Chaichi Raghimi?® Fatemeh Hakimi?

Elham Parsa?®

2Department of Traditional Medicine, School of Traditional Medicine, Shahid Beheshti University of Medical
Sciences, Tehran, Iran; PTraditional Medicine and History of Medical Sciences Research Center, Health Research
Institute, Babol University of Medical Sciences, Babol, Iran; “Department of Public Health, School of Nursing,

AJA University of Medical Science, Tehran, Iran

Keywords
Water intake - Hypohydration - Traditional Iranian
medicine - Rhazes - Avicenna

Abstract

Owing to the effect of acute and chronic hypohydration on
health and the lethal effects of hyperhydration, an appropri-
ate amount of water intake is important for each individual.
Traditional Iranian medicine (TIM) is a holistic system one of
whose important parts deals with lifestyles and how to main-
tain health, including the amount of water intake for every
person and the appropriate principles of drinking water. In
this study, Avicenna'’s Canon of Medicine, Rhazes’ Benefits of
Food and Its Harmfulness, and conventional medical articles
were reviewed to evaluate the amount of water intake for
each person and the principles of drinking water. TIM has
expressed an individualized difference in the amount of wa-
ter intake in the form of temperament and the relationship
between the appropriate time of drinking water with other
daily activities. In this view, drinking water at the inappropri-
ate time causes liver and gastrointestinal diseases; it can cre-
ate the foundation for conducting new studies in the field of
appropriate water intake and lifestyle changes to reduce
malnutrition complications. ©2019S. Karger AG, Basel

Schliisselworter
Wasseraufnahme - Fliissigkeitsmangel - Traditionelle
iranische Medizin - Rhazes - Avicenna

Zusammenfassung

Die Aufnahme einer addaquaten Menge an Wasser ist wich-
tig, dasich ein akuter oder chronischer Fliissigkeitsmangel
auf die Gesundheit auswirkt und eine Hyperhydratation
zum Tod fiihren kann. Die traditionelle iranische Medizin
(TIM) ist ein ganzheitliches System, das in einem seiner
zentralen Bestandteile auf den Lebensstil sowie auf die Er-
haltung der Gesundheit abzielt, darunter auch die Wasser-
menge, die jeder Mensch aufnehmen sollte und die richti-
gen Prinzipien des Wassertrinkens. In der vorliegenden
Studie wurden der Kanon der Medizin von Avicenna, die
Vorteile von Lebensmitteln und ihre Schddlichkeit von Rhaz-
es und konventionelle medizinische Artikel Gberprift, um
die von jedem Menschen aufzunehmende Wassermenge
und die Prinzipien des Wassertrinkens zu bewerten.
GemaR TIM bestehen individuelle Unterschiede hinsich-
tlich der Wasseraufnahme je nach Temperament und sie
betont den Zusammenhang zwischen dem richtigen Zeit-
punkt des Wassertrinkens und anderen Alltagsaktivitaten.
Danach fuihrt das Trinken von Wasser zum falschen Zeit-
punkt zu Leberkrankheiten und gastrointestinalen Er-
krankungen. Dies konnte die Grundlage fiir neue Studien
darstellen, in denen die addaquate Wasseraufnahme und
Lebensstilanderungen untersucht werden, um malnutri-
tionsbedingte Komplikationen zu verringern.
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Introduction

On average, water constitutes 60% of a human’s body
weight; it also forms a major component of blood, saliva,
and articular fluid. It also plays an important role in the
disposal of waste materials from the body. In spite of the
entrance and the exit of water from the body, the kidneys,
and the stimulation of thirst, the amount of water in the
body is adjusted within a certain range. Dehydration oc-
curs in the absence of the replacement of lost water [1].

Determining the amount of water appropriate for each
individual has become important in recent studies due to
the effect of chronic and acute hypohydration on the
body. Mild hypohydration (2% loss in body mass) affects
cognitive functions and physical performance [1]. Older
people are more likely to be prone to hypohydration [2].
Children lose more water from the skin [3]. The preva-
lence of dehydration is reported between 16 and 28% in
adults [4]. In pregnant mothers, oligohydramnios is seen
followed by hypohydration [5]. Chronic and acute hypo-
hydration is associated with a higher rate of mortality and
disability in vulnerable groups [6]. Receiving low levels of
water with chronic elevation of angiotensin II, antidiuret-
ic hormone, and aldosterone leads to chronic vasocon-
striction, a ground for the formation of vascular plaques
and increasing blood pressure. Regarding the role of the
renin-angiotensin-aldosterone system in obesity, diabe-
tes, and cancers, it is necessary to pay more attention to
the amount of water needed to eliminate hypohydration
[7]. Low habitual fluid intake and mild dehydration have
an effect on the creation of asthma, constipation, diabe-
tes, urinary tract infections, high blood pressure, coro-
nary artery disease, venous thromboembolism, and stroke
[6].

Hyperhydration is rare and is more likely to occur in
the elderly, athletes, and in hospitalized surgical patients;
it has harmful consequences, like cerebral edema [5].

Owing to the undesirable effects of hypohydration and
hyperhydration on the body, the amount of water intake
has a significant effect on health. However, studies con-
ducted to determine the amount of water intake as well as
its appropriate principles are inadequate. In addition, the
amount of water intake appropriate for each individual to
prevent hypohydration is one of the most important is-
sues [8].

The philosophical background and the general out-
look of traditional medicine systems have been led to treat
humans by these systems for many years. Traditional Ira-
nian medicine (TIM), as one of these systems, expresses
human lifestyle within six principles as follows: (1) air, (2)
body movement and repose, (3) sleep and wakefulness,
(4) diet, (5) evacuation and retention, and (6) mental
movement and repose. These principles are used to pre-
vent diseases, and in the event of a disease, the evaluation
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and modification of lifestyle based on individual and tem-
peramental differences are the first steps of treatment [9].

From the perspective of TIM, the time and quantity of
eating and drinking as well as the type of food and drink
have a significant effect on health. The laws of drinking
liquids and water are one of the most important princi-
ples in TIM [10, 11].

Rhazes (865-925 AD) was a scholar from the Golden
Age of Islam. He provided medical information to others
in addition to designing a system for teaching doctors
with 200 books. His most important book (Liber Conti-
nens) is a medical encyclopedia that was translated into
Latin in the thirteenth century [12].

Rhazes” books on nutrition include: Benefits of Food
and Its Harmfulness (manfe ‘al aghzie va mazareha),
Medicine for Kings (teb al moluki), and Food for Patients
(Ata’me al marza).

Rhazes can be considered as a pioneer of nutrition sci-
ence [13].

Avicenna (980-1032 AD), another scholar of the
Golden Age of Islam, has written over 450 books and ar-
ticles. His most important book, Canon of Medicine (al-
Qanin fial-Tibb), was translated into Latin in the twelfth
century, and was used until the sixteenth century as a ref-
erence book in the West [14]. In this book, Avicenna em-
phasizes thata correction of dietand adhering to the prin-
ciples of appropriate eating and drinking can prevent
many diseases [10].

In this review, the Canon of Medicine (al-Qaniin fi al-
Tibb) and the Benefits of Food and Its Harmfulness (man-
fe ‘al aghzie va mazareha) have been reviewed to evaluate
the views of TIM with respect to the amount of water in-
take as well as its principles.

The general principles of eating and drinking and the
principles of how to drink water correctly in particular
have been explained in Benefits of Food and Its Harmful-
ness (manfe ‘al aghzie va mazareha) [13].

Then, the principles of drinking water correctly were
evaluated in the first book of the Canon of Medicine in its
chapter on lifestyle [10].

The purpose of this study is to express the viewpoints
of two therapists of TIM about the appropriate amount
and time of drinking water and their related factors as
well as a comparison of these views with conventional
medicine.

Results

Water Intake in Conventional Medicine

On average, 20% of the body’s water content is sup-
plied through food; the rest is supplied by drinking water
and fluids, and a small amount is supplied through me-
tabolism. Water leaves the body through urine, stool,
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sweat, the skin, and the lungs [1]. The effect of the amount
of water received on health was used to determine the
amount of water intake based on a person’s age and sex
by the European Food Safety Authority (EFSA), and the
Institute of Medicine of National Academies (IOM). The
EFSA sets the recommended amount of water intake for
men at 2 L/day and in women at 1.6 L/day; IOM recom-
mended the amount of water intake in men as 2.6 L/day
and in women as 1.6 L/day. The amount of water intake
in humans is a consequence of the influence of factors
such as physical characteristics, physiological pheno-
types, genetics, daily habits, and cultural and environ-
mental factors spread over a wide range. Obesity, body
size, and the variability of insensible water loss, especially
the amount of sweating due to physical activity, and ex-
posure to a warm environment affect the outflow of water
from the body and, consequently, the amount of water
required [15]. In recent studies, the differences in the
amounts of sweating and the amounts of sodium in sweat
have led to differences in the onset of hypohydration and
amount of water needed by the body [16]. Individual dif-
ferences in the interoceptive states for hunger and thirst
lead to individual differences in response to thirst and the
amount of water intake [17]. With regard to genetic vari-
ation and its relationship with the water needed by the
body, more than ten types of genes and their resulting
proteins in the hypothalamic-neurohypophysis-kidney
axis are involved in the body’s water balance [18]. Some
studies have tried to investigate the relationship between
these genes and the individual differences in water intake.
Single nucleotide polymorphisms within arginine vaso-
pressin receptor 2 gene have been related to weight loss
due to dehydration as a result of endurance activity in
triathletes [19].

In conventional medicine, water consumption during
exercise is more noticeable. In hypohydration without
hyperthermia, decreasing stroke volume reduces a mus-
cle’s ability to adapt to conditions [20], and it reduces
muscular endurance, strength, and anaerobic muscle
strength [21] through the effect on the cardiovascular sys-
tem, muscle metabolism, buffering system, and the neu-
romuscular system [22]. During a sports activity, the pur-
pose of drinking water is to keep the individual at an ap-
propriate hydration level so that he/she does not lose
more than 2% of body weight in terms of water and the
individual’s weight does not increase until it is exposed to
hypohydration and hyperhydration. As the person is to
be at the euhydration stage, an athlete should drink as
much water as the water lost which depends on factors
like the amount of sweating which varies from one person
to another. Thus, each athlete should have a personalized
water intake program depending on the amount of sweat-
ing [23].

Rhazes and Avicenna’s Viewpoints about
Water Intake

Water Intake and the Principles of Drinking Water

from the Perspectives of Avicenna and Rhazes

From the viewpoints of Avicenna and Rhazes, water
consumption varies according to temperament, age, gen-
der, season, occupation, country, and the type of con-
sumed food [24]. Avicenna and Rhazes believe that water
consumption is proportional to the body’s needs; it im-
proves the health of the skin and increases the amount of
vision. Water intake that is below the body’s needs results
in appetite reduction, the weakness of vision and other
senses, insomnia, aging, and weight loss; consumption of
water in excess of the body’s needs causes forgetfulness,
tremors, and sleepiness [10, 11].

Temperament is an important concept in TIM focusing
on individual differences. Each person has his or her own
mental, physical, and physiological characteristics; the
temperament of each person is determined by these symp-
toms and characteristics [25]. Certain aspects of tempera-
ment can be changed, and this change leads to illness [26].
Sustaining a temperament in which a person feels well is
associated with the appropriate lifestyle of a temperament
[27]. The appropriate amount of water intake per person
depends on each individual’s temperament in addition to
environmental factors [10, 11]. In addition to inappropri-
ate water intake, inappropriate time of drinking water,
such as drinking water during physical activity, fasting, or
after sexual intercourse, as a general principle for most
people, initially disrupts food digestion and damages other
organs by damaging the alimentary canal and the liver [11,
28]. The correct method of drinking water in terms of
quantity, quality (temperature), and time in relation to
other activities has been presented in Table 1.

Discussion

In the proposed amounts determined by the EFSA and
the IOM, the differences in water intake are observed
based on gender and age, and lesser water intake has been
recommended for women compared to men [4]. Reduced
water intake has been observed with respect to aging [29].
The body’s water content changes from 70% during in-
fancy to 60% during childhood and, ultimately, reduces
to 50% due to aging. For this reason, old people’s tem-
peraments have been known as cold and dry by tradition-
al medicine [30]. This change in the body water percent-
age can change the amount of water needed per day [15].
Dehydration rate, serum sodium, water intake, and lost
water during sporting activities have been different in
men and women [31, 32]. Avicenna and Rhazes consider
gender and age as two influential factors in water intake.
Although there is temperament diversity in women, in
general, they tend to be cool and wetter than men; thus,
they require less water [10].
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Table 1. The principles of appropriate drinking water from the books Canon of Medicine and The Benefits of Food and Its Harmfulness

Title

Correct method

Incorrect method

Description

Quantity

Attention to individual
circumstances

Drinking to the extent of the
dilatation of the stomach or to
a lesser extent than needed

Water consumption varies
depending on the temperament
under the same environmental
conditions

Quality (temperature)

Ordinary cool water

Very cold water
Warm water

Lukewarm water

Causes damage to internal
organs, especially the liver
Causes stomach weakness
and does not resolve thirst
Causes nausea

Time (relationship with other activities)

Eating After emptying food from the
stomach (2 h after a meal)
Sleeping Do not drink water in fasting mode

before breakfast and drink water

Drinking water during or
immediately before and after
food

Drinking water immediately
before bedtime, and between

Prevents appropriate digestion
of food

Causes gastrointestinal and
joint problems

after emptying stomach of food
after breakfast

Shortly after the body returns to
normal

After return to normal breathing
and heart rate, and the restoration
of body heat to a normal
temperature

After the body returns to normal

Sexual intercourse

Sporting and intense
physical activity

Hot bath (sauna)

sleeping and fasting

Immediately after sexual
intercourse

During a sporting activity and
immediately afterward

Damages the liver

Damages the liver; during the
event of intense thirst, water
should be sipped and sucked in
a small amount

In the bathroom or immediately =~ Damages the liver

afterward

How to drink Sip gradually

Sip quickly Sipping water helps to match
the temperature of the water
with the temperature of the

body

As 20% of the water that is needed by the body is pro-
vided through food, the difference in the amount of water
intake in different countries, in addition to the effect of
the climate, is caused by the traditional regime of each
region. Therefore, each country should collect water in-
take quantities by collecting information [33]. In a coun-
try like Korea, in particular, a diet rich in fruits and veg-
etables is different from those of European countries [34],
which are consistent with the differences in the diets
across countries, as mentioned in the works of Rhazes
and Avicenna [10, 11].

Although the EFSA and IOM have presented the pro-
posed water quantities only on the basis of age and gen-
der, individual differences in terms of the amount of wa-
ter needed by the body have been studied in convention-
al medicine. TIM delineates this difference in terms of
temperament. The intake of water and liquids also de-
pends on the individual’s temperament. People with
warm or dry temperaments need more water to balance
their temperaments [10]. The amount of water loss from
the body and, consequently, the amount of water required
is variable based on body size [15]. Individuals with dif-
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ferent temperaments have different body sizes. For ex-
ample, people with warm and wet temperaments have a
larger body size [10, 35]. In recent studies, the relation-
ship between temperament and certain concepts in con-
ventional medicine like basal metabolism have been in-
vestigated [36]. This relationship, if proven, can be inves-
tigated due to the effect of metabolism on the amount of
water required by the body [33].

Studies show that 75% of water intake while eating is
drunk to ease chewing and swallowing; there is a positive
relationship between energy intake and drinking water
during the same meal [37]. Rhazes and Avicenna believe
that drinking water along with food disturbs food diges-
tion, although warm-tempered people and children are
excluded [10, 11] which is one of the contradictions of
these two perspectives.

With regard to the association of mealtime with the
reduction of gastroesophageal reflux symptoms [38], the
effect of the recommendations made by Rhazes and Avi-
cenna about the time of drinking water in relation to sleep
on reducing the common gastrointestinal symptoms can
be investigated.
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In conventional medicine, fluid intake during physical
activity has been recommended in addition to appropri-
ate hydration prior to activity [39], and there is a strong
recommendation to use water and fluids with individual
planning during sporting events to prevent hypohydra-
tion and hyperhydration [23]. However, studies have also
shown changes in gastrointestinal function, increasing
gastrointestinal complaints with water intake during
sports, and the ineffectiveness of water intake during
sporting events. Gastrointestinal complaints have been
different between 30 and 70% by the athletes who have
had diverse complaints from such mild complaints as
nausea, vomiting, and bloating, to such serious problems
as ischemic colitis, hemorrhagic gastritis, and hemato-
chezia. The emergence of these problems has depended
on the type, severity, and duration of the sporting activity.
The relationship of these symptoms with certain fluids
and food is determined by the changes in the function of
the alimentary canal during sporting events; these chang-
es can include the reduction of esophageal sphincter tone
and increasing reflux [40]. Increasing the rate of stomach
emptying in moderate sports and reducing it in extreme
sports [41], and swallowing air with water while involving
oneself in a sporting event lead to an increase in the like-
lihood of gastrointestinal complaints related to water and
fluid intake [40]. In spite of the recommendation to drink
adequate water to equal the sweating rate during physical
activity by miners, construction workers, soldiers, and
certain athletes in a warm environment, there is a high
level of sweating that can be compensated through drink-
ing water and fluids. On the other hand, water and fluids
can cause gastrointestinal problems and the impairment
of functions [42]. As a consequence, in normal air, fluid
intake during a sporting event has no effect on the heart
rate, plasma volume, and electrolytes. The use of fluids
during sporting events has, therefore, been questioned
[43]. According to Avicenna and Rhazes, the consump-
tion of water and fluids during a sporting event and phys-
ical activity is harmful at the level of slaking especially
with cold water. In the event of intense thirst, drinking
water should be imbibed through sipping in small
amounts to prevent gastrointestinal problems. In addi-
tion to the acute effects of water intake during sporting
events, there are some long-term effects like liver diseases
according to Avicenna and Rhazes [11, 28].

The desired bath conditions of Avicenna and Rhazes
are almost equivalent to a present-day wet sauna. The
warm environment of the sauna reduces the visceral
bloodstream by increasing the blood flow to the skin. The
sauna also increases the core body temperature [44] in the
same way that sporting and drinking cold water reduces
the core body temperature [45]. Cooling the body with a
cold shower can increase blood pressure and is not rec-
ommended for people with high blood pressure [46].

Rhazes and Avicenna’s Viewpoints about
Water Intake

However, the effect of drinking cold water and its effect
on the sudden reduction of core body temperature on the
body requires further investigations. According to Avi-
cenna and Rhazes, everything leading to the body’s sud-
den cooling can damage health. Therefore, water intake,
especially cold water in a bath, has been considered harm-
ful to the gastrointestinal system and the liver according
to Avicenna and Rhazes [11, 28].

In a study on drinking cold water (4°C), it was found
that consuming cold water increases resting energy ex-
penditures and is, therefore, effective in reducing the
weight of obese children [47]. Avicenna and Rhazes con-
sider the continuous consumption of cold water to be
harmful, and this problem is contradictory to the sugges-
tion of cold water intake for weight loss. In TIM, cold wa-
ter intake, especially immediate consumption, has been
considered to be harmful after sleep, sports or other phys-
ical activities, a hot bath, or sexual intercourse. Cold water
has been found to be harmful to the liver, and this habit
leads to many diseases, especially liver diseases [11, 28].
With regard to the prevalence of this behavior in modern
society and the high prevalence of a nonalcoholic fatty
liver [48], the relationship between nonalcoholic fatty liv-
er and the inappropriate time of drinking water from the
perspective of TIM in comparison with the conducted
retrospective studies and the two groups of nonalcoholic
fatty liver and healthy people in terms of the prevalence
of this behavior can be investigated. This idea is at a level
of a theory which is based on Rhazes and Avicenna’s
viewpoints, and needs to be proven by trial studies on
lifestyle.

Conclusion

With regard to the noxious effects of hyperhydration,
and the numerous effects of acute and chronic hypohy-
dration on health, appropriate water intake has a signifi-
cant effect on health.

In TIM, which is based on experience and observation,
lifestyle is described on the basis of individual differences
in temperament; appropriate water intake in the same en-
vironmental conditions is also determined on the basis of
temperament. The relationship between the types of tem-
peraments and the amounts of water intake is one of the
issues that can be investigated. Avicenna and Rhazes, two
Iranian traditional medicine scientists, have varying
opinions in comparison to conventional medicine about
drinking water and its relationship to other activities. In
this regard, certain orders have been given to protect the
health of individuals. The above-mentioned orders can be
considered as health recommendations of the health sys-
tems prescriptible for various communities if they are
proven by trial studies on lifestyle.
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