


















































energy. Material like sucrose is transferred into phloem tissue using
energy from ATP. This increases the osmotic pressure of the tissue
causing water to move into it. This pressure moves the material in the
phloem to tissues which have less pressure. This allows the phloem to
move material according to the plant’s needs. For example, in the spring,
sugar stored in root or stem tissue would be transported to the buds
which need energy to grow.

Q U E S T T O N S

1. What are the components of the transport system in human beings?
What are the functions of these components?

2. Why is it necessary to separate oxygenated and deoxygenated blood in
mammals and birds?

3. What are the components of the transport system in highly organised
plants?

4. How are water and minerals transported in plants?

5. How is food transported in plants?

Figure 6.13

Excretory system in human beings
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6.5 EXCRETION

We have already discussed how organisms get rid of gaseous wastes

generated during photosynthesis or respiration. Other metabolic activities

generate nitrogenous materials which need to be removed. The biological

process involved in the removal of these harmful metabolic wastes from

the body is called excretion. Different organisms use varied strategies to

do this. Many unicellular organisms remove these wastes by simple
diffusion from the body surface into the surrounding
water. As we have seen in other processes, complex
multi-cellular organisms use specialised organs to
perform the same function.

6.5.1 Excretion in Human Beings

The excretory system of human beings (Fig. 6.13)
includes a pair of kidneys, a pair of ureters, a urinary
bladder and a urethra. Kidneys are located in the
abdomen, one on either side of the backbone. Urine
produced in the kidneys passes through the ureters
into the urinary bladder where it is stored until it is
released through the urethra.

How is urine produced? The purpose of making
urine is to filter out waste products from the blood.
Just as CO, is removed from the blood in the lungs,
nitrogenous waste such as urea or uric acid are
removed from blood in the kidneys. It is then no
surprise that the basic filtration unit in the kidneys,

Science

2021-22



like in the lungs, is a cluster of very thin-walled blood
capillaries. Each capillary cluster in the kidney is
associated with the cup-shaped end of a coiled tube
called Bowman’s capsule that collects the filtrate

(Fig. 6.14). Each kidney has large numbers of these
filtration units called nephrons packed close together.
Some substances in the initial filtrate, such as glucose,
amino acids, salts and a major amount of water, are
selectively re-absorbed as the urine flows along the tube.
The amount of water re-absorbed depends on how much
excess water there is in the body, and on how much of
dissolved waste there is to be excreted. The urine forming
in each kidney eventually enters a long tube, the ureter,
which connects the kidneys with the urinary bladder.
Urine is stored in the urinary bladder until the pressure
of the expanded bladder leads to the urge to pass it out
through the urethra. The bladder is muscular, so it is
under nervous control, as we have discussed elsewhere.
As a result, we can usually control the urge to urinate.
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Structure of a nephron

Artificial kidney (Hemodialysis)
Kidneys are vital organs for survival. Several factors like infections, injury or restricted
blood flow to kidneys reduce the activity of kidneys. This leads to accumulation of
poisonous wastes in the body, which can even lead to death. In case of kidney
failure, an artificial kidney can be used. An artificial kidney is a device to remove
nitrogenous waste products from the blood through dialysis.
Artificial kidneys contain a number of tubes with a semi-permeable lining, suspended

in a tank filled with dialysing fluid.
This fluid has the same osmotic
pressure as blood, except that it is
devoid of nitrogenous wastes. The
patient’s blood is passed through
these tubes. During this passage,
the waste products from the blood
pass into dialysing fluid by diffusion.
The purified blood is pumped back
into the patient. This is similar to the
function of the kidney, but it is
different since there is no re-
absorption involved. Normally, in a
healthy adult, the initial filtrate in the
kidneys is about 180 L daily.
However, the volume actually
excreted is only a litre or two a day,
because the remaining filtrate is re-
absorbed in the kidney tubules.
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Organ donation

Organ donation is a generous act of donating an
organ to a person who suffers from non-function of
organ(s). Donation of an organ may be done by the
consent of the donor and his/her family. Anyone
regardless of age or gender can become an organ
and tissue donor. Organ transplants can save or
transform the life of a person. Transplantation is
required because recipient’s organ has been
damaged or has failed by disease or injury. In organ
transplantation the organ is surgically removed
from one person (organ donor) and transplanted to
another person (the recipient). Common
transplantations include corneas, kidneys, heart,
liver, pancreas, lungs, intestines and bone marrow.
Most organ and tissue donations occur just after
the donor has died or when the doctor declares a
person brain dead. But some organs such as
kidney, part of a liver, lung, etc., and tissues can be
donated while the donor is alive.

6.5.2 Excretion in Plants

Plants use completely different
strategies for excretion than those
of animals. Oxygen itself can be
thought of as a waste product
generated during photosynthesis!
We have discussed earlier how
plants deal with oxygen as well as
CO,,. They can get rid of excess water
by transpiration. For other wastes,
plants use the fact that many of
their tissues consist of dead cells,
and that they can even lose some
parts such as leaves. Many plant
waste products are stored in
cellular vacuoles. Waste products
may be stored in leaves that fall off.
Other waste products are stored as
resins and gums, especially in old
xylem. Plants also excrete some
waste substances into the soil
around them.

Q U E S T T O N S

1. Describe the structure and functioning of nephrons.
2. What are the methods used by plants to get rid of excretory products?

3. How is the amount of urine produced regulated?

m  Movement of various types can be taken as an indication of life.

m  Maintenance of life requires processes like nutrition, respiration, transport of
materials within the body and excretion of waste products.

m  Autotrophic nutrition involves the intake of simple inorganic materials from the
environment and using an external energy source like the Sun to synthesise complex

high-energy organic material.

m  Heterotrophic nutrition involves the intake of complex material prepared by other

organisms.

= In human beings, the food eaten is broken down by various steps along the
alimentary canal and the digested food is absorbed in the small intestine to be sent

to all cells in the body.
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m  During the process of respiration, organic compounds such as glucose are broken
down to provide energy in the form of ATP. ATP is used to provide energy for other
reactions in the cell.

m  Respiration may be aerobic or anaerobic. Aerobic respiration makes more energy
available to the organism.

m  In human beings, the transport of materials such as oxygen, carbon dioxide, food
and excretory products is a function of the circulatory system. The circulatory
system consists of the heart, blood and blood vessels.

= In highly differentiated plants, transport of water, minerals, food and other materials
is a function of the vascular tissue which consists of xylem and phloem.

m  In human beings, excretory products in the form of soluble nitrogen compounds
are removed by the nephrons in the kidneys.

m  Plants use a variety of techniques to get rid of waste material. For example, waste
material may be stored in the cell-vacuoles or as gum and resin, removed in the
falling leaves, or excreted into the surrounding soil.

@ EXERCISES w

1. The kidneys in human beings are a part of the system for

(a) nutrition. (c) excretion.
(b) respiration. (d) transportation.
2. The xylem in plants are responsible for
(@) transport of water. (c) transport of amino acids.
(b) transport of food. (d) transport of oxygen.
3. The autotrophic mode of nutrition requires
(@) carbon dioxide and water. (c) sunlight.
(b)  chlorophyll. (d) all of the above.
4. The breakdown of pyruvate to give carbon dioxide, water and energy takes place in
(@ cytoplasm. (c) chloroplast.
(b) mitochondria. (d) nucleus.
5. How are fats digested in our bodies? Where does this process take place?
6. What is the role of saliva in the digestion of food?

7. What are the necessary conditions for autotrophic nutrition and what are its by-
products?

8. What are the differences between aerobic and anaerobic respiration? Name some
organisms that use the anaerobic mode of respiration.

9. How are the alveoli designed to maximise the exchange of gases?
10. What would be the consequences of a deficiency of haemoglobin in our bodies?
11. Describe double circulation of blood in human beings. Why is it necessary?
12. What are the differences between the transport of materials in xylem and phloem?

13. Compare the functioning of alveoli in the lungs and nephrons in the kidneys with
respect to their structure and functioning.
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