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Effects of Toxicity
UNIT 4 DETOXIFICATION
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4.0 INTRODUCTION

Present generation has been exposed to numerous anthropogenic chemicals and
toxic substances. For example, air : the air we breathe is polluted, the water we
drink is not pure and clean, the food we eat is processed and preserved, the food
for our soul is provided by a sensationalizing media, our life style is inactive and
sedentary, our body tissue lack minerals, oxygen, vitamins, and enzymes,
moreover, our organs of detoxification and excretion are overwhelmed and the
body is overloaded with many waste products and metabolites (toxic in nature)
which render it vulnerable to all sorts of bacteria and viruses.

Detoxification method of healing has been thousands of years old phenomena.
In medicine, fasting is one of the oldest therapeutic practices for health. The
ancient Greek, Hippocrates, who is the father of western medicine, suggested
fasting as a mean for improving human health. According to Ayurveda, a
traditional healing system that has developed over thousands of years also
utilizes methods of detoxification to treat and prevent many chronic conditions
and illness.
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Eco-Toxicology Conventional medicine reported that the environmental factors are playing
significant roles in producing many illnesses in the human. There are a number
of diseases which are influenced by environmental factors, whereas, various
detoxification methods have become the keystone for alternative medicine.
Diseases like asthma, cancer, chronic fatigue syndrome, multiple chemical
sensitivity and many others are influenced by exposure to toxic substances
available in the environment and human lifestyle.

Now, detoxification has also gained importance and become a prominent and
bulging treatment method as people have become more aware of environmental
pollution. The problem of toxins or toxic substances in the environment is
compounded because humans are at the top trophic level of the food chain and
hence, more likely to be exposed to an accumulation of these toxic substances
through the food supply in the body. Therefore, detoxification is one of the more
widely used concept and treatment in alternative medicine. It is based on principle
that illness can be caused by the accumulation of toxic substances or toxins
present in the body and elimination of these substances from the body is known
as detoxification.

4.1 OBJECTIVES

It is well felt need that health experts trying to develop concern about
detoxification. Therefore, this unit of detoxification has developed and this is
useful to both working as dieticians, health expert and future leaders. The
objectives of the unit are:

 to understand the concept of detoxification and their importance.

 to understand detailed mechanisms of detoxification in human body.

 to improve awareness about health issues and remedial measures for
maintaining the human digestive system.

4.2 DEFINITION AND CONCEPT

Detoxification or detoxication is the physiological or medicinal process for
removal of toxic substances from the body of the living organisms, including
the human body. Simply, detoxification is the process of removing toxic
substances. The detoxification in the human body is mainly carried out by the
liver. Detox (short form) can refer to the period of withdrawal during which an
organism returns to obtain homeostasis after long-term exposure of
an addictive substance like alcohol, drug etc.

In biochemistry and medicine, detoxification can be accomplished
by decontamination of poison ingestion and the use of antidotes as well as
techniques such as dialysis and chelation therapy. In recent period, many medicine
practitioners promote various types of detoxification like detoxification diets
but, according to a UK-based charitable trust, the most such detox dietary claims
lack of supporting evidence. There are many methods used for the detoxification
of many substances like alcohol and drug which are called as alcohol
detoxification (It is a process by which a heavy drinker’s system is brought back
to normal after being habituated to having alcohol in the body continuously for
an extended period) and drug detoxification (Clinicians use this technique to
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Detoxificationreduce or relieve withdrawal symptoms while helping an addicted individual
adjust to living without drug use; drug detoxification does not aim to treat
addiction but rather represents an early step within long-term treatment),
respectively.

4.3 MECHANISM OF DETOXIFICATION IN
HUMAN BODY

Detoxification (detox) has broad implications and ranging from spiritual to
scientific, and has been used to describe various practices and protocols in human
body. In human, detoxification can be pronounced with more accuracy as the
purpose of processes is elimination of unwanted chemicals from the body is also
known as metabolic detoxification pathway. It also refers to a specific metabolic
pathway and remains active throughout the body. The metabolic pathway of a
body encompasses a series of enzymatic reactions that solubilize and neutralize
various toxins, and further transport these toxins to secretory and excretory organs
like liver, kidneys, lungs, skin etc. Therefore, the toxins can be excreted from the
human body through detoxification. This detoxification process is sometimes
known as xenobiotic metabolism, as this is the primary mechanism for eliminating
the xenobiotic (foreign chemicals) from the body.

Metabolic detoxification is removing excess vitamins, hormones, inflammatory
molecules, toxic metabolites etc. from the body. The enzymatic detoxification
system which protect the body from environmental toxins, are not only important
for protection from the environment, but maintaining homeostasis in the body.
Moreover, detoxification reactions are regularly used to formulate unwanted
endobiotics (endogenously-produced chemicals) for excretion. This is designed
to provide an underpinning for proper function of this critical system.

4.3.1 Exposure of Toxin and Toxicant

Toxins are poisonous in nature and these compounds produced by living
organisms (animal or plant) and acting as an antigen in the body sometimes the
term “biotoxin” is also used to emphasize the biological origin of the compound.
Chemicals with toxic potential are more properly called toxicants which are
man-made in nature. Toxins and toxicants can exert a number of detrimental and
harmful effects on human health. There are many toxins and toxicants which
broadly act as mutagens (causing DNA damage or mutations), teratogens (causing
birth defect or malformation of an embryo) or carcinogens (cancer causing) and
others can also interrupt explicit metabolic pathways and lead to dysfunction of
the particular biological systems such as nervous system, liver, kidneys etc.

In human body, the main source of toxin is the diet. The diet exposes the body in
different metabolic routes for toxins and man-made toxicants like pesticides,
drugs, food processing residues, industrial wastes or sometime, non-food plant
sources like heavy metals (lead, cadmium, cobalt, chromium, mercury) also
released into the environment by man at potentially dangerous levels and find
their way into the human diet as well.

4.3.2 Factors for Toxins Exposure

i) Microbial toxins can be swallowed along with polluted soiled food.
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Eco-Toxicology ii) Preparation of food has also converting naturally-occurring food constituents
into toxic substances.

iii) High temperatures could be converted nitrogen-containing compounds in
cereal products and meats into the potent mutagens (benzopyrene and
acrylamide, respectively).

iv) N-nitroso compounds (NOCs): smoked fish and cheese also contain
precursors to toxins called NOCs, which become mutagenic when
metabolized by colonic bacteria.

v) Respiratory exposure to various volatile organic compounds (VOCs) is a
common risk which has been associated with several adverse health effects,
including immunological problems, damage of kidney, imbalances of
hormone, disorders related to blood, increased rates of asthma and bronchitis.

vi) Another important source of non-dietary exposure of toxicant is the air in
the home. Building materials like coverings of wall and floor, adhesives,
paints, wooden furniture etc. releasing many toxicants which can be detected
in humans. As per the report of Environmental Protection Agency’s (EPA)
“TEAM”, a derivative of toxic benzene commonly used in deodorizers and
disinfectants was detected in 98% of adults and other three additional toxic
solvents were present in 100% of human tissue samples tested across the
country (USA).

vii) Even newly built or altered or remodeled buildings can have substantial
amount of chemicals (off-gassing), which is known as “sick building
syndrome.

viii) Carpet is potentially releasing several neurotoxins in the environment.
According to a study the testing of over 400 carpet samples, neurotoxins
were found in more than 90% samples. These carpets trap toxins and cause
various ill effects.

4.3.3 Avoiding the Exposure of Toxin/Toxicants

It is impossible to eliminate complete exposure of toxin/toxicant from all sources
but, there are few methods which can minimize it:

i) Exposure of volatile organic compounds (VOCs):Avoid the entry of
volatile organic compounds in the home by using VOC-free cleaning
products, low-VOC paints etc.

ii) Exposure of bisphenol A or phthalate: Utilized bisphenol A (BPA)-free
or phthalate-free containers for food storing and avoid plastic containers
for reheating of foods.

iii) Use of organic products: Look for organic products, which is grown without
use of pesticides and contain lesser residuesconventionally-produced
vegetables and fruitsbut, sometimes even organic food products are not free
from pesticides.

iv) Washing of fruits or vegetables: To decrease theload of some pesticide
residue washing fruits or vegetables can be helpful. Although, it is not
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Detoxificationeffective for all types of pesticide but, commercially available fruits and
vegetables wash solutions may not be effective than water. For further
reducing the pesticides level, peeling skins off of the products may be useful
method.

v) Use of processed foods: Avoid intake of processed foods. Use products
free of synthetic preservatives as many processed food may contain amount
of delectable toxins that were introduced through chemical transformation
during processing procedure. A number of toxins are produced by the high
temperatures used during processing of food ingredients.

Though, risk of acute toxicity is more in case of undercooking meat which can
cause food poisoning, than toxic substance exposure from overcooking, there
are few ways to reduce toxins production during the preparation of meat. But,
try to avoid exposure of meat directly to the flame; cook meat at > 250O F via
stewing, braising, crockpot cooking turn meat often during cooking, avoid
prolonged cooking time at high temperatures.

4.3.4 Phases for Detoxification Metabolism

The three major steps or phases for removing undesirable or harmful lipid-soluble
compounds metabolism (detoxification) is performed by three sets of cellular
proteins or enzymes, called the phase I (transformation), phase II (conjugation)
enzymes, and the phase III (transport) proteins.

Phase I, II, and III metabolisms have different biochemical requirements and
respond to different metabolic signals, but work in a single direction for proper
elimination of unwanted harmful xenobiotics or endobioticsetc.

The phase I, II, and III pathways enzymes have several characteristics which
make them well suitable for the important roles of detoxification. These enzymes
are distinct from most other enzymes and these enzymes can react and metabolize
many different toxic compounds by a single enzyme and they are concentrated
more in the different parts of the body that are exposed directly to the environment.
Hence the organs like lungs, intestines and kidneys are inducible, and their
synthesis or secretioncan be increased in response to toxic substance exposure
(Fig. 2). Other mechanisms also work with phase I, II, and III enzyme to improve
the efficiency or extend of their functionality.

4.5 DETOXINATION AND EXCRETION

In human body, there are a number of mechanisms which are responsible for the
detoxification and excretion. Toxins which are water soluble are excreted by the
kidney in the urine whereas; other non-water soluble toxins are primarily
detoxified in the liver and converted it into water soluble compounds and then
passes to urine. Some toxins are detoxified in to non-water soluble substances
which may then be combined with other substances to neutralize them further.
Fat soluble toxins are likely to accumulate in the liver. Poisons may also be
excreted through the skin, sweat etc. Some may be absorbed across the placenta
of the pregnant sow and affect the foetus. Hence, biotransformation enzymes are
required for detoxification.
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Eco-Toxicology Smooth endoplasmic reticulum contains the biotransformation enzymes, cystosol
and lesser amount in mitochondrion membranes, liver’s hepatocytes nuclei and
lysosomes. Next biotransformation sites are kidneys and lungs, but their capacity
is only 10-30% of the liver. The other sites of detoxification in the body comprise
epithelial cells of the gastrointestinal tract, skin, intestinal mucosa, nasal mucosa,
lungs, kidneys, and skin but, these are usually accountable for limited and
restrictedreaction of the toxicity.

Unwanted substancesor elements are also completely biotransformed and firstly
removedfrom the cell and then from the body by breath, kidneys, saliva, bowels,
hair, sweat which leading thecompleteprocess of detoxification.The body is unable
to remove toxic substances and get accumulated in the tissues and stored in the
adipose tissue of the body. The primary detoxification organ is liver which filters
the blood coming from the intestines and formulates toxins for excretion from
the body. Significant detoxification also occurs in the various organs like lungs,
intestine, kidney, and brain, with three phases I, II, and III. The other reactions
occurring throughout the remaining body’sat a slow rate. Six major organs playing
role in detoxification in the human body are:

 Liver (detoxifies by changing the chemical nature of many toxins)

 Lungs (can detoxify by removing gases)

 Gastrointestinal Tract (can detoxify by eliminating toxic foods, by either
vomiting or diarrhea)

 Skin (can detoxify by reducing the penetration of toxic substances (toxins
in water don’t get in through the skin well; however, toxins in oils do
penetrate easily)

 Kidneys (detoxify by secreting toxins or filtering toxins out of the blood
into urine)

 Endothelial cells of the blood brain barrier.

4.5.1 Liver Detoxification

The liver is the primary organ playing a key role in the detoxification of the
body. Illness is caused by accumulation of toxins in the human body and
eliminating these toxins from human body is detoxification which usually carried
out by liver.Vital tasks of the body are fulfilledby liver and play a responsible
role in proper functioning of the body.Liver also embodies the body’s major
system of detoxification. Following are the major functions of the liver in the
body:

i) It removes and deactivatesvarious toxic substances like food additives, toxic
medication, harmful minerals, excess hormones, etc. which are ingested by
the body.

ii) Residue extracts and a waste from the stream of the blood is excreted by
kidney or intestine.

iii) The cellular break down and transforms are also excreted through the kidneys
and intestines.

iv) Fermentation and purification plat important role in removal of waste
materials and toxic substances from intestines.
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Detoxificationv) This also a source of Kupffer’s cells which filter and destroy foreign
attackerslike fungi, viruses, bacteria etc.

It is critical to reduce theloadof metabolites of toxic and toxic substances which
are gathered in the tissues of liver, and hence, this increases the detoxification
power of the liver. For detoxification, every minute nearlytwo quarts of blood
passes through the liver. But, filtration of toxins is very critical for the blood
stream coming from the intestines as it is fully loaded with antigens, bacteria,
endotoxins and various other toxic substances.

Bile secretion is a critical digestive process for the absorption of dietary fats and
fat-soluble nutrients, but also functions as the major mechanism for moving
conjugated toxins out of the liver and into the intestines, where they can be
eliminated. Antioxidation is a necessary protective measure against the harsh
phase I oxidation reactions, which frequently produce free-radical byproducts.
The production of antioxidant enzymes, many of which are under the same genetic
regulation (by Nrf2) as the phase II enzymes, is important for minimizing this
free-radical damage.

4.5.2 Skin Detoxification

Body of a human is always tried in various ways to get clearthe toxic substances.
Liver, kidneys and lungs are the major organs which are played major role in
detoxification. If anytime, these organs fail to clean the body, thenskin helps the
body.A sensory organ i.e. skinis the biggest organ of defense, shield, and
protection. Skin of the human body playa number of functions like excretion,
thermo regulation, and secretion. Hence, skin also plays a major role in the
excretion of toxic substances andalso can support the kidneys in detoxification.
The skin evacuates the waste products which are classified as crystals (the remains
of the protein metabolism like meat, eggs, legumes etc). These crystals are easily
dissolved in liquids and are expatriated through sweat by the sweat glands. Uric
acid and urea are also belonging to group of crystals.Their accumulation may
also be resultantof highly acidic food or an excess of refined sugar. Other waste
products and toxic substances are eliminated by the skin in the form of rashes.

4.5.3 Lung Detoxification

Lungs are a pair of spongy, air filled organs located on either side of the chest.
Lungs make oxygen available to the human body and remove other gases, such
as carbon dioxide, from the human body.

Lungs that have become polluted with harmful carcinogens (substances that cause
cancer) or carbon particles appear to have blacked spots on the surface. Healthy
lungs are elastic therefore, they can expand when body exhale. In contrast, a
disease like emphysema causes the lungs to lose their elasticity and may cause
toxicity to the lungs for short term. Some other habits like consumption of excess
alcohol, high dose of drugs may also cause lungs toxicity and some other like
chemotherapy cause permanent toxicity to the lungs. Breathlessness during
exercise, fatigue, dry cough, shortness of breath, discomfort or worsening
symptoms, lying on your back are some common symptoms of lungs toxicity.
There is no proper treatment for lungs detoxification, but some meditation and
therapies are available for detoxification of lungs:

 Breathing exercises or oxygen therapy
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Eco-Toxicology  Inhalation with essentials oils

 Plants that help to remove the toxins

 Narcotics

 Lung rehabilitation

 Corticosteroids

Some other methods for lungs detoxification are alteration in eating habits like
consume licorice, antioxidant rich food, lobelia and green tea etc.

4.5.4 Gastrointestinal Detoxification

Gastrointestinal tractsystem in humans intake food, absorb its nutrients and energy
and excrete remaining waste as feces. Gastrointestinal tract (GI) is present in the
body between mouth and anus. GI tract is a long hollow tube that extends from
your oral cavity where food enters your body, via the 1esophagus, stomach, small
intestine, large intestine, rectum, and finally to the anus where undigested food
is expelled. When these functions are impaired GI problems starts in body. It
leads to reduction in digestion of food, so fewer nutrients are converted into
usable forms and other directly excretes out from body and results into
constipation, diarrhoea, nausea and vomiting. This is GI toxicity which may
cause due to improper intake of food, excess alcohol and intake of high drugs.

GI detoxification can be occurred by surgery in case of severe systems, otherwise
some meditation and alteration in food habits help in GI detoxification like:

 Use of medicinal herbs like dandelion roots

 Probiotics supplement to aid in the propagation of good bacteria

 Intake of juices, fruits and nutritious food

 Exercise and yoga

4.5.5 Brain: The Glymphatic System

The cytochrome P450 enzyme system (Phase I)is found in different parts of the
body, especially in the brain cells.The glymphatic clearance pathway or glymphatic
system is a functional waste clearance pathway for the central nervous system
(CNS) of mammals. The detoxification pathway of the body consist a para-arterial
influx route for cerebrospinal fluid (CSF) which enters the parenchyma of the
brain, coupled with the mechanism of clearance for the elimination of interstitial
fluid and extracellular solutes from the compartments of brain, intestine, and
spinal cord. According to an article the removal or clearance efficiency of
glymphatic system of interstitial waste products increases during the resting state.
Another study also established that the variations in the efficiency of CSF–ISF
exchange during the awake and sleeping brain is result of expansion and
contraction of the extracellular space. In the night, the average sleep cycles are
about 90 minutes. During the first half of the cycle the organisms’ cycle passes
through all the different stages of sleep like N1, N2, N3 (Slow wave sleep or
delta sleep) etc. We start our sleep at N1 and go into deeper in N2, then more
deeply into N3, and this is the stage where cleaning of the brain occurs. During
the second half, REM sleep increases with alternates of N1 and N2, therefore, it
during this phase most of the cleanup is done. Around 20% of the brain volume
is makeup by interstitial space but fraction varies with due course of day and
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Detoxificationnight. The volume of this space increases up to 60% during the sleep. Flushing
by glymphatic system removed different waste products of metabolic activity
which are neurotoxic in nature. The contraction makes more and more spaces
between the cells and allows cerebrospinal fluid to wash freely in tissues of the
brain. While, when cell of the brain awake then they are closer, restricting the
flow of cerebrospinal fluid. According to few researches, noradrenaline, a
hormone is observed which is less active during sleep and may serve as a “master
regulator” for controlling the expansion and contraction of the cells of brain in
sleep-wake cycles.

4.5.6 Urinary Excretion

The kidneys filter the blood to remove wastes and produce urine from the body.
Urinary tract is consists of ureters,urinary bladder, and urethra, which acts as a
plumbing system to drain urine from the kidneys, store it, and then release it
during urination. Urine is a liquid produced by the kidneys, collected in the bladder
and excretedthrough the urethra from the body. Urine is used to extract excess
minerals or vitamins as well as blood corpuscles from the body. The urinary organs
include the kidneys, ureters, bladder, and urethra. The kidneys filter the blood to
remove wastes and produce urine. Besides filtering and eliminating wastes from
the body, the urinary system also maintains the homeostasis of water, ions, pH,
blood pressure, calcium etc.

i) Kidneys

Apair of bean-shaped organs found along the posterior wall of the abdominal
cavity is known as kidneys. The position of left kidney is slightly higher
than the right kidney because the right side of the liver is much larger than
the left. The kidneys, unlike the other organs of the abdominal cavity, are
located posterior to the peritoneum and touch the muscles of the back. The
kidneys are surrounded by a layer of adipose tissue that holds them in place
and protects from physical damage. The kidneys filter metabolic wastes,
excess ions, and chemicals from the blood to form urine.

ii) Ureters

A pair of tubes (about 10 to 12 inches long) that carry urine from the kidneys
to the urinary bladder is known as ureters. The ureters are run on the left
and right sides of the body parallel to the vertebral column. Gravity and
peristalsis of smooth muscle tissue in the walls of the ureters move urine
toward the urinary bladder. The ends of the ureters extend slightly into the
urinary bladder and are sealed at the point of entry to the bladder by the
ureterovesical valves. These valves prevent urine from flowing back towards
the kidneys.

iii) Urinary Bladder

The urinary bladder is a hollow sac-like structure used for the storage of
urine. The urinary bladder is located along the body’s midline at the inferior
end of the pelvis. Urine entering the urinary bladder from the ureters slowly
fills the hollow space of the bladder and stretches its elastic walls. The
walls of the bladder allow it to stretch to hold anywhere from 600 to 800 ml
of urine.
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Eco-Toxicology iv) Urethra

The tube through which urine passes from the bladder to exterior of the
body is called as urethra. The length of female urethra is around 2 inches
and ends inferior to the clitoris and superior to the vaginal opening. In case
of males, the length of the urethra is around 8 to 10 inches and ends at the
tip of the penis. The urethra is also an organ of the male reproductive system
as it carries sperm out of the body through the penis.

The flow of urine through the urethra is controlled by the internal and external
urethral muscles known as sphincter muscles. The internal urethral sphincter
is made of smooth muscle and opens involuntarily when the bladder reaches
a certain set level of distention. The opening of the internal sphincter results
in the sensation of needing to urinate.

The external urethral sphincter is made of skeletal muscle and may be opened
to allow urine to pass through the urethra or may be held closed to delay
urination (Fig. 9).

4.5.7 Dietary Modification of Metabolic Detoxification

A number of research works are going onthe process of biotransformation in
human and removalprocesses continues to evolve. Different in vivo and clinical
methods have been studied to get the effects of foods and their derivatives on
detoxification pathways. Nutrients from food is also continued to be investigated
for their role in pathways of metabolic modulation in detoxification therefore,
removal of exogenous toxins and toxicants from the body is known as xenobiotic
metabolism.

4.5.8 Xenobiotic Metabolism

A mechanism of detoxification in human body has four excretory pathways that
remove environmental toxins (exogenous), as well as toxic products produced
through the body (endogenous). These pathways include the feces, sweat, urine
and breath. The main motivating force in the evolution of a metabolic
detoxification system is fairly straight and dependent on the ability of the water.
Water is also act as a “universal solvent” as it can dissolve mostly substances.
While cellular membranes are mostly made up of lipids and hence impermeable
for mostly water soluble substances, therefore, water-soluble compound
transportation is done by some specialized proteins available on the cell
membrane. There are few other compounds which are lipid soluble and can move
freely through membrane therefore, these compounds gain free access to
cytoplasm and their removal becomes more difficult.

The metabolic detoxification addresses this problem and converts lipid-soluble
toxins into inactive water-soluble metabolites. The solubilization of a toxin is
accomplished by enzymes which conjugate additional water-soluble molecules
to the lipid-soluble toxin at specific points of attachment. Reactions of
solubilization for the chemically-modified toxic substance is conveyed out from
the cell and lastly eliminated from the human body.
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Detoxification4.5.9 Physiological Factors that Affect Detoxification
Metabolism

A number of pathological and physiological factors are available that affect the
process of detoxification. The major physiological factors that affect detoxification
are: age, polymorphisms and genetic factors

i) AgingFactor

Age play an important role in the activity of Phase I detoxification enzymes
as the activities of the enzymes decreases in old age. Due to aging blood
flow is decreases by the liver and further infuriating the problem. For good
circulation, shortage of the physical activity is necessary, which united with
the poor nutrition during ageing. This enhancesthe significant damage of
detoxification capacity, which is characteristicallyestablished in aging
persons.

ii) Polymorphism

DNA (deoxyribonucleic acid) is the genetic code containing molecule of
the organism. It includes animals, plants, bacteria, protists, fungi, algae and
archaea. DNA is the main center in each cell of the organism and directs
the cell for making new proteins molecules.

A single nucleotide polymorphism or simple nucleotide polymorphism, is a
variation in DNA sequence occurring commonly within a population (e.g.
1%) in which a single nucleotide- A, T, C or G- in the genome (or other
shared sequence) differs between members of a biological species or paired
chromosomes.Polymorphisms (SNPs) in the genes coding for a particular
enzyme can increase or, more commonly, decrease the activity of that
enzyme. Both increased and decreased activity may be harmful for the human
body. Hence, as already mentioned the increased Phase I clearance without
increased clearance in Phase II can lead to the formation of toxic
intermediates that may be more toxic than the original toxin. Decreased
Phase I clearance will cause toxic accumulation in the body.

iii) Genetic Factors

All humans are different from others as per the biochemical individuality
concept and this simple biochemical individuality affects directly the process
of bio-transformation through which depends upon the individual to
individual. Factors which determine an individual’s level of biochemical
individuality and therefore capacity of biotransformation are:amount of the
enzyme or specific biotransformation enzyme lacking, structure, and
variations in the biotransformation rates. Genetic differences in the ability
of an individual to metabolize xenobiotics are related to the presence of
different versions of the gene encoding that activity, or genetic
polymorphism.

Check Your Progress 1

Note: a) Write your answer in about 50 words.

b) Check your progress with possible answers given at the end of the
unit.
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2) Write different phases of detoxification?
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.....................................................................................................................
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4.6 LET US SUM UP

Upon completing this unit, the student should be able to:

 Explain why detoxication systems are needed in the body

 Identify the organs (liver, lung, kidneys, brain, skin etc.) and systems in the
body that have detoxication functions and summarize how they perform
their detoxifying actions.

4.7 KEY WORDS

Detoxification : It refers to the physiological or medicinal removal of
toxic substances from a living organism, including the
human body.

Toxin : Toxin refers to a substance which is poisonous in nature
and produced within organisms and living cells.

Toxicants : Introduction of a toxic substance into the environment
is known as toxicants like herbicides, pesticide etc.

Xenobiotic : Xenobiotic is a chemical substance which is found
within an organism that is not naturally secreted or
produced to be present within the organism.
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4.9 ANSWERS TO CHECK YOUR PROGRESS

Answers to Check Your Progress 1

Your answer should include the following points:

Answer1: Detoxification or detoxication is the physiological or medicinal
process for removal of toxic substances from the body of the living organisms,

including the human body.
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DetoxificationAnswer 2: For the function of detoxification the three steps are used for
eliminating undesirable harmful lipid-soluble components (detoxification). This
method is performed by following sets of cellular proteins/ enzymes called as:

i) Phase I (transformation)

ii) Phase II (conjugation) enzyme

iii) The phase III (transport) proteins.

Answer 3: Toxins are poisonous in nature and these compounds produced by
living organisms (animal or plant) and acting as an antigen in the body. Sometimes
the term “biotoxin” is also utilized to highlight the biological origin of the various
compounds. The chemicals which have toxic potential are more appropriately
called toxicants which are anthropogenic in nature. Toxins and toxicants can
exert a number of detrimental and harmful effects on human health.

Answer 4: Age, genetic factors and polymorphisms.

Answer 5: N-nitroso compounds (NOCs).




