UNIT VI. THE NERVOUS SYSTEM

1. Words to remember

auditory  ['o:dit(@)r1] — cayxosoir myelinated ['manlr, nertid] — mumean-

autonomic [,9:td nomik]| — HU3UPOBAHHBII

ABTOHOMHBIH parasympathetic

bundle ['bandl] — mrygox [ perd, simpa'Oetik] — mapacummaTi-
YecKuil

cluster ['klastd] — ckommaeHue perceiving [pd'si:vig] — BocrpusTIe

collective [ka'lektrv] — processing ['prousesly] — mepepaboT-

coOMpaTEeABHBIH ka respond [tI'spond] — orBeuars,

cortical ['ko:tik(9)l] — pearupoBaTb

KOPKOBBIH, KOPTHKAABHBIN root [ru:t] — KopeHb

dorsal ['do:s(e)l] — cimunoON, somatic [so'metik] — comarmueckmit

AOPCAABHBIN stimulus ['stimjolas] — pasapasuTeAs,

ganglion ['genglion]| — ranramii CTUMYA

innervate ['movert| — sympathetic [ simpa'Oetik] — crmrra-

HHHEPBHPOBATD, PA3APAKATD THYCCKUI

interprit [In't3:prit] — visceral ['vIs(9)1(9)l] — BucIiepaAbHBIi

HMHTEPIIPETHPOBATH, PacIUdPOBHI-  visual ['VIZudl] — spuTeAbHBIIT
BAThH

2. Read the terms correctly and remember them

neuron ['njudrdn], meninges [miI nind3i:z], hindbrain [haind brein],
forebrain ['fo: brein], thalamus [Oalomas|, hypothalamus [ haipo'Ozlomas],
cerebrum  [so'ri:brom|, midbrain  ['mid, bremn], medulla oblongata
[mr'dalo pblpg'ga:ts], pons [ppnz], cerebellum [ serr'belom]|, brainstem
['brein, stem]|, myelin ['manlin], axon [‘akspn]

3. Make up adjectives from the following nouns
neuron, ganglion, thalamus, brain, hear, nerve, sense, meninges, vision.
Model: cortex — cortical

3. Read the text and divide it into logical parts

NERVOUS SYSTEM
The nervous system consists of the brain, spinal cord, and a complex
network of neurons. This system is responsible for sending, receiving, and
interpreting information from all parts of the body. The nervous system
coordinates internal organ functions and responds to changes in the external
environment. This system can be divided into two parts: the central nervous
system and the peripheral nervous system.

71



Central Nervous

Brain and
System —
Spinal Cord
Sensory Motor
Pathways Pathways
Pierpheral . .
Nervous System Autonomic Somatic
Mervous MNervous
System System
(involuntary) (voluntary)

/T N\

Sympathetic Parasympathetic Enteric

The central nervous system (CNS) receives information from and sends
information to the peripheral nervous system. The two main organs of the
CNS are the brain and spinal cord. The brain processes and interprets senso-
ry information sent from the spinal cord. Both the brain and spinal cord are
protected by three layers of connective tissue called the meninges.

The brain is the control center of the body. It consists of three main
components: the forebrain, the brainstem, and the hindbrain. The forebrain
is responsible for a variety of functions including receiving and processing
sensory information, thinking, perceiving, producing and understanding lan-
guage, and controlling motor function. The forebrain contains structures
such as the thalamus and hypothalamus, which are responsible for such
functions as motor control, relaying sensory information, and controlling
autonomic functions. It also contains the largest part of the brain, the cere-
brum. Most of the actual information processing in the brain takes place in
the cerebral cortex.

The midbrain and the hindbrain together make up the brainstem. The
midbrain is the portion of the brainstem that connects the hindbrain and the
forebrain. This region of the brain is involved in auditory and visual re-
sponses as well as motor function.

The hindbrain extends from the spinal cord and contains structures such
as the pons and cerebellum. These regions assist in maintaining balance and
equilibrium, movement coordination, and the conduction of sensory infor-
mation. The hindbrain also contains the medulla oblongata, which is
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responsible for controlling such autonomic functions as breathing, heart
rate, and digestion.

The peripheral nervous system (PNS) is a collective term for the nervous
system structures that do not lie within the CNS. The large majority of the
axon bundles called nerves belong to the PNS. The PNS is divided into so-
matic and visceral parts. The somatic part consists of the nerves that inner-
vate the skin, joints, and muscles. The cell bodies of somatic sensory
neurons lie in dorsal root ganglia of the spinal cord. The visceral part, also
known as the autonomic nervous system, contains neurons that innervate
the internal organs, blood vessels, and glands. The autonomic nervous sys-
tem itself consists of two parts: the sympathetic and the parasympathetic
nervous system.

The vertebrate nervous system can also be divided into areas called grey
matter and white matter. Grey matter contains a high proportion of cell bod-
ies of neurons. White matter is composed mainly of myelinated axons, and
takes its color from the myelin. White matter includes all of the peripheral
nerves, and much of the interior of the brain and spinal cord. Grey matter is
found in clusters of neurons in the brain and spinal cord, and in cortical
layers that line their surfaces.

5. Answer the following questions:

1. What is the structure of the nervous system? 2. What is the nervous
system responsible for? 3. What is the function of the nervous system? 4.
How can nervous system be divided? 5. What are the main parts of the
nervous system? 6. What is the function of the brain? 7. How are the organs
of the nervous system protected? 8. What does the brain consist of? 9. What
is the forebrain responsible for? 10. What does the brainstem consist of? 11.
What is the function of the midbrain? 12. What is the function of the hind-
brain? 13. How is the peripheral nervous system divided? 14. What are the
sympathetic and parasympathetic nervous systems? 15. What is the grey and
white matter?

6. Read the sentences. Are these statements true (T) or false (F)?

1. The brain and spinal cord are the parts of the PNS. 2. Information is
sent from the PNS to CNS. 3. The forebrain is responsible for thinking. 4.
Thalamus and hypothalamus are parts of the forebrain. 5. Cerebrum makes
up the brainstem. 6. The brainstem connects the hindbrain and the fore-
brain.7. The medulla oblongata is responsible for digestion. 8. The peripher-
al nervous system lies in the central nervous system. 9. The PNS is divided
into two parts. 10. Grey matter and white matter are the parts of the verte-
brate nervous system.

73



7. Choose a necessary word from those in brackets

1. All vertebrates have a nervous system which act as the major (coor-
dinating / maintaining / supporting) organ of the body.

2. Nervous tissue underlies the ability to sense the environment, to
move and react to (tesponse / stimuli / reaction).

3. The organ responsible for processing information, thinking and un-
derstanding language is the (midbrain / forebrain / hindbrain).

4. The peripheral netvous system (receives / processes / carties) im-
pulses to and from the central nervous system.

5. Each spinal nerve is (formed / led / attached) to the spinal cord by a
sensory and a motor root.

6. The command to initiate 2 movement is received from the (nerves /
cerebral cortex / petipheral nervous system).

7. White matter consists of axons coated with light-colored (neuron /
myelin / ganglion) produced by certain neuroglia cells.

8. 'The nerves carry impulses to the (spinal cord / brain / PNS).

9. The nerve cell, which is the principal unit of the (spinal cord / nerv-
ous tissue / cerebral cortex), is highly excitable and able to rapidly conduct
excitation.

10. Part of the brain involved in auditory and visual responses is known
as (thalamus / meninges / midbrain).

8. Read the text on the structure of the nervous system. Then put
these words and phrases in the correct place in the diagram

1. brain 2. central nervous system (CNS) 3. nerve fibres
4. nervous system 5. peripheral nervous system (PNS) 6. spinal cord

The structure and function of the nervous system

The nervous system responds quickly to changes (stimuli). It receives in-
formation from the environment, and passes it through the body to the
point where the body can make sense of the information and respond to it.
The nervous system has two main parts: the central nervous system (CNS)
and the peripheral nervous system (PNS). The CNS is the main control
centre in the human body and it consists of the brain and the spinal cord.
The PNS is an extensive network of nerves extending from the CNS
throughout the body.

The nervous system links receptors with effectors. Receptors, such as the
sense organs, receive informatics from the environment. They respond to a
change in the surrounding environment, which is called a stimulus, by send-
ing a message through the peripheral nervous system to the central nervous
system. In the CNS, a decision is made about how to respond and a message
is sent through the peripheral nervous system to an effector, such as a
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http://www.answers.com/topic/stimulus

muscle. The action that is made is called the response or action. For exam-
ple, when you see a ball heading towards you, the eye is the receptor and
sends a message from the eye to the brain. Then, the brain decides that the
best way to respond is to kick the ball. Lastly, the brain sends messages to
the leg and foot muscles to prepare to kick the ball.

9. Match the beginning of the sentence to the ending

1. The nervous system coordinates

a. the pons and cerebellum

2. The nervous system consists of

b. by meninges

3. The hindbrain contains

c. of myelinated axons

4. The medulla oblongata is responsible
for

d. clusters of neurons in the brain and spinal
cord

5. The brain and the spinal cord are protect-
ed

e. autonomic functions as breathing, heart rate
and digestion.

6. The midbrain is involved in

f. the CNS and PNS

7. Grey matter contains

g. internal organ function

8. White matter is composed
mainly of

h. a high proportion of cell bodies of neurons

9. White matter includes all of the

i. peripheral nerves

10. Grey matter is found in

j. auditory and visual responses

10. Read the text and match the sentences below to the diagram

VOLUNTARY ACTIONS

An example of a voluntary movement is when someone responds to a
tap on the shoulder by turning their head in the direction where the touch
was applied. When the shoulder is tapped, receptors in the skin respond to
the touch stimulus by sending a message along a nerve to the spinal cord
and brain. At this point, a decision can be made about whether to turn and
see what caused the stimulus or not to turn because there is something
more important to look at. If the decision is to turn and look, an impulse
is sent from the brain through a nerve to the muscles in the neck, which
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