CHAPTER - 18

Neural Control and Coordination

POINTS TO REMEMBER

Fa-11 (Sha =)

The neural system provides an organised
network of point to point connections for
a quick coordination between various
body functions. It is composed of highly
specialised nerve cells (or neurons), nerve
fibres and receptors.

Neurons are the structural and functional
unit of neural system. Neurons, are
excitable cells due to a differential
concentration gradient of ions across the
membrane.

The electrical potential difference across
the resting neural membrane is called the
'resting potential

The nerve impulse is conducted along the
axon membrane in the form of a wave of
depolarisation and repolarisation.

A synapse is formed by the membranes
of a pre-synaptic neuron and a post-
synaptic neuron which may be separated
by a gap called synaptic cleft. Chemicals
released at chemical synapses are called
neurotransmitters.

The human neural system is divided into
two main parts: Central Neural System
and Peripheral Neural System. The Central
Neural System (CNS) includes the brain
and the spinal cord and is the site of
information processing and control.

The human brain receives input from the
sensory organs and sends output to the
effectors after processing the input and
interprets sensory information sent from
the spinal cord.

The brain can be divided into three major
parts: (i) forebrain, (ii)) midbrain and
(iii) hindbrain. The forebrain consists of
cerebrum, thalamus and hypothalamus.
The cerebrum is longitudinally divided
into two halves that are connected by the
corpus callosum.

Hypothalamus controls the body
temperature, eating and drinking. Limbic
system is concerned with olfaction,
autonomic  responses, regulation  of
sexual behaviour, expression of emotional
reactions, and motivation. The midbrain
receives and integrates visual inputs.

The hindbrain comprises pons, cerebellum
and medulla. Spinal cord (42 to 45 cm
long) extends from the medulla oblongata
to the second lumbar vertebra. It conducts
impulses from the brain and controls most
of the reflex activities.

Reflex action is an immediate involuntary
action of any organ or part of the body
in response to a particular stimulus. The
nervous pathway taken by nerve impulses
in a reflex action is called reflex arc. The
components that mediate a reflex, usually
include a receptor, afferent pathway,
integrating centre, efferent pathway and
effector. Some common examples of
reflexes are closing of eyes when strong
light is flashed, salivation on seeing some
favourite food, etc.

The Peripheral Neural System (PNS) is
divided into two divisions called somatic

neural system and autonomic neural
system.

The nerves running outside brain and
spinal cord constitute peripheral neural

system. These nerves are of two types:
cranial nerves (12 pairs, nerves originating
from brain) and spinal nerves (31 pairs,
nerves originating from spinal cord).

Cranial nerves can be sensory or motor or
both (mixed). All spinal nerves are mixed
(motor and sensory).

The autonomic neural system is further
classified into sympathetic neural system
and parasympathetic neural system.
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Which of the following is regarded as a unit
of nervous tissue?

a. Neurons b. Myelin sheath
c. Axons d. Dendrites

ffaf@a & & Fa afer Fae 1 wF s
AT ST 82

a. b. #sfeRT FaTeT
c. UFhl d. 33T

Nerve cells do not divide because they do
not possess

a. nucleus b. Golgi body
c. mitochondria d. centrioles.
¥ gar

a. IfA® b. dliesir drar
c. HBcIHI=sAT d. e

Sodium-potassium pump transports

a. Na*' and K* out of the neuron

b. Na* and K* into the neuron

c. Na*' into the neuron and K* out of the

neuron

d. K* into the neuron and Na* out of the
neuron.

ARIA-RREH 9u

a. Na* 3R K" &l =0T ¥ a8 o ST &
b. Na* 3R K" =21 &

c. Na* #ge # 3R K" #q & T}

d. K =g & 3R Na* &2 & ame
Nerve cells do not possess

a. neurilemma. b. sarcolemma

C. dendrites. d. axon.

afyer HifwEt & o a8

a. TgReFA b. @reRfeFAT

c. 3-3Ec. d. 3eTdd

Energy for nerve conduction is provided by
a. ATP b. NET

c. Ca™ d. creatinine

AT TaTe & AT et yonT i S §

a. TWer b. s
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c. Ca™ d. frofefaa c. HScIHI=saT d. orsadse
6. The junction between the axon of one 12. Transmission of signals or impulse through
neuron and the dendrite of the next is called a nerve is
a. constant bridge b. junction point a. physical phenomenon
c. joint d. synapse. b. chemical phenomenon
T —q-u;r ¥ 3T&‘IT-|H 3t 3rTer RITIFI' Cok - erl c. physiochemical phenomenon
AT ¥ ST B e SI1T-|T ? d. mechanical phenomenon.
a. foRaR g . S fg af®T & ATeIH @ ¥4l AT AT FT GEAOT §
c. Gs. d. By a. 4ifds gear
7. Which one of the following types of neurons b. TafES T
are most common in the CNS? c. 9iRde vafas gear
a. Unipolar. b. Multipolar d. I+ geam
c Blpolar d. Pseudounlpolar 13. A nerve fibre during resting stage is
deaew # 3T g 87 b. more per meable to K*
a. Uy 2 b. Ig d 2 c. equally permeable for Na* and K*
c. &My d. ¥ ‘\Ii Tl d. less permeable to K*
8. Which of t_he folloyvmg pair of al_kal_l ions RS sraee ¥ 2k U SR ?-l?-l'
play a crucial role in nerve transmission?
. . . . a. Na' & 9fa 318 9Rer=g giar %‘
a. Na* and CI b. Na*and K
X ” . . b. K& 9fa 31+ 9rere=x giar &
c. K*and Ca d. Na*' and Ca T S g —
. . C. ar *
fArafaf@a & 4 4R = A Fla @ SE d K ¥ BT &7 IO
af¥eT FeRor F Fgcaqer qfAET e 82 '
a. Na* and CI b. Na*and K* 14. Nissl's granules are located in
c. K* and Ca? d. Na* and Ca? a. dendrites b. myelin sheath
9. Body coordination is maintained by ¢. cyton d. axon
a. circulatory system b. nervous system. foewer & Soree Rud @t §
c. endocrine system d. both (b) and (c). a. 3513%? b. FsferT ofrar
ORF FAeaT 9T TEaT ¥ ¢. WecH d. Tl
a. gEEYoT g7, b. d¥er aF 15. The Schwann sheath is
c. 3igadr a3 d. &t (b) 3R () a. a non myelinated nerve fibres
10. Structures used to be described as Nissl's b assouatec{ Wlth myelin sheath
granules in a nerve cell are now identified c. a connective tissue cell
as d. associated with myelinated and non
a. cell metabolites b. fat granules myelinated nerve fibre.
c. Ribosome d. mitochondria. g1 HTART @
e SR ¥ Pread St & w9 aftta a. T IR AEfACs dfe FTee
TEATHT FY 3T FH T A G AT @ b. #gfeeT ofter & 57§37 &
a. Uo ACEIASCH. b, JAT HOT c. UH HISH s HifRAehr
c. s d. APl d. #Asfanes 3R Al Asfemes dfer v
11.  Which cell-organelle synthesises acetylcholine q g
a. Golgi complex b. Ribosome 16. Nerve impulse initiates with movements of
c. Mitochondria. d. Lysosome a. AP b.  Mg*
. . 2+ +
FlT @1 FRAFET RATEARIAET FT FRAYOT c Ca d. N?
FT ¢ afyer Jmaer At e fad daee & B 82
a. Medll FlFcodrd b, TsSrAH a. AP b. Mg*
Fa-11 (Sha =) —=
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17.

18.

19.

20.

21,

22.
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c. Ca% d. Na*

Depolarisation of nerve cell involves

a. influx of K* 22,

b. influx of Na*
c. influx of Ca% and CI

d. efflux of Na* 23.
dfywr FRAFT F1 Ryaor e @

a. K* &1 AHG

b. Na* &r 3THAG

c Caz 3R CI & 31Hg

d. Na* &r Jdrg

Resting potential of a nerve is 24.
a. +70 millivolt b. +30 millivolt

c. -70 millivolt d. -30 millivolt.

afer Y s atear §

a. +70 faAelatee b. +30 fAelaiee

c. -70 fAeiETee d. -30 fAcharee

What is true in resting nerve?

a. 3Na are pumped in and 2K pumped out

b. 3Na are pumped out for every 2K pumped
in

c. There is not Na-K pump

d. Na-K pump stops working

afer #r IRH & F Fa1 T 72

a. 3Na & 3feT 9q fmar omar § 3R 2K &t 25.

e U9 foRaT 1T §
b. 3Na &I 9% 2K 99 & fov srgx 99 fohar
ST &
c. Na-K 9q =igi §
d. Na-K 99 & FeT §¢ T &l &
The transmission of nerve impulse, from one
neuron to other, is facilitated by
a. adrenaline. b.

c. kinetin. d. acetylcholine.

AT AT FT HEOT, TF G § Hed, @RI
g v A e §

a. TUgATSH. b. @relEeier
c. PISafe. d. ufAcEsadasd|
Spinal cord passes through 27.

a. foramen magnum b. foramen of Monro

c. iter. d. none of these
TS FIS T ¥

a. BRAT Jad b. FHRI & Y

c. 3MseX d. S8 q IS AL

Centre for controlling respiration lies in

cholesterol 26.

a. cerebrum b. medulla oblongata
c. thalamencephalon d. midbrain.

A F AT w1 oy RUT §

a. HARETSH b. #gar iiaiarer

c. doF=athdlsT d. #LT AT,

Last end of spinal cord is called

a. cauda equina b. filum terminale
c. funiculus d. fasciculi
TAISAST HIE FT Hfad R Fgarar ¢

a. i1 sfaaen b. freeT cfFear
c. wgﬁgw—om d. mgo—o?r

Which of the following is an example of
conditioned reflex?

a. Cycling
b. Withdrawal of hand on touching a hot
plate

c. watering of mouth at the smell of food
d. Flowing to tears while cutting onions

a
b. I TIT FH FoI W FTY FT Al

c. IS Y ¥ Fg F el e

d. TS @ed @AY A gl

Primary auditory area is located in the lobes
of cerebrum.

a. frontal. b. temporal

c. occipital. d. Perietal

;Tmmmmmrwwm#mam
|

a. dde b. AW(EFIR)

c. UTH d. urfiRger

How many parts are present in cerebellum?
a. 1. b. 3

c. 5. d 7

AN & rasr smr @ &2

a. 1. b. 3

c. 5. d 7

The "butterfly" like structure surrounding the
central of humans spinal cord is called

a. funiculus. b. horn

c. white matter. d. gray matter.

AT & TR HIS & ACT HET Y O arelt
"fae S wTEe F FEr I §

a. Wfeishord. b. @fer
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c. g Jard. d. ¥ 9ery

d. Cerebrum and spinal cord

28. An area of brain related with strong emotions afaf@a & @ Fla aRasHAs gg 9amar &7
Is a. ®RISS TolFad.
a. cerebral cortex b. cerebellum b. 3T AT
c. limbic system. d. medulla oblongata. c. 3NTeIEs A
;ﬁwnwmsﬁmmﬁ#m d. WA IR g Fr gssr
. 34. Third ventricle lies in
a. A FIER b. AR o« a. cerebrum. b. diencephalon
c. faf e d. #germ STl c. midbrain. d. medulla oblongata.
29. Tree of life is e fye fewd &
a. arbor vitae . b. p.ons varolii R b. sEURRATT
c. organ of Corti d. diencephalon. ¢ mew niEsE d. Jfl§?~|T ieiieTeT
SiiaeT #T gaT ¢ . N
< . 35. Simple reflex action involves
a. ﬁ%{ b, dIRT e . a. medulla oblongata
c. I FT 3. d. SEUR c. optic lobe
30. Number of cranial nerves in human b. cerebellum
a. 12 b. 24 d. spinal cord
c. 11. d. 29
e viaadt frar A &
A H Frer afywt i wear a. g ifshrer c. 3w e
a. 12 b. 24 b. aRderH d. TUsAA FIS
c. 1. d 29 36. Drinking of alcohol affects mostly on
31. Which one of the following meninges a. cerebrum. b. cerebellum
is present in brains of both reptiles and .
c. medulla oblongata d. diencephalon.
mammals?
a. Dura mater. b. Arachnoid R et ¥ FIH AT I B W e §
c. Piamater. d. None of these a. 3|iiz|sa|v;_ ! b. @R .
T # ¥ ST @ AR sk C. el ST d. STEhCl
Faauiat A=t & Afass 7 AlSg gar 82 37. Which of the following is not a part of
a. I AR b. 3RTSS hindbran?
c. TameT d. T § P & a. Medulla oblongata. b. Thalamus )
32. Association areas of cerebral cortex are c. Cerebellt.,lm. d. Pons varoli )
a. purely sensory fAefafad fr‘# FiT gBesaT FT REAT AE 872
b. purely motor a. Hgel JEreet. b. a‘m 3
c. neither clearly sensory nor motor c. ARIaA. d. i aed
d. absent. 38. Ventricles of brain are lined by the cells
N T & aETd a7 § called I_ . -
a %Q;Tg'mﬁ 38 a. neuroglia. ” ° ;p(ra]n yma ”
b. ﬁﬂ@' =T & AT c. neuron cells. . chwann ce s
c. o d TUSE &U @ WA 3R o & A ARTH F FAew Feaw gl FREET @
d. 3quieyd dfaee @ ¥
e ' _ _ a. FgUiTeram. b. uwifsHa
33. m?é??h of the following forms the cerebrospinal c = ‘\u N 4 eamer FRET
a. Choroid plexus. 39. The gray matter differs from white matter in
the
b. Dura mater
. a. absence of axons
c. Arachnoid mater )
b. absence of neurilemma
Fa-11 (Sha =) —
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c. presence of myelin sheath

AfeTsFAT ga a1 &2

d. absence of myelin sheath A Afdeord &1 Al & Wdl & @ Alge UE
¥ verd whe gerd & e gar @ &N TRl werd|
a. yaqr-ir-r & aaqﬁeﬁ%r 3. What is Corpus callosum?
b. WFHT a?rmqf?aﬁr Ans: A curved thick bundle of nerve fibres that
c. ?HET%{H ofyer iy sqﬁuﬁr joins two cerebral hemisphere.
d. #msfae oy &1 it HYT helwH F4T §7?
40. Which of the following is a pair of motor 3%X: I A3l &I Th gHATICR HICT CEL Ik | 1)
nerves? Afeass Meret  hEar L
a. Trochlear and abducens 4, What is Synaptic cleft?
b. Abducens and auditory Ans: A narrow fluid filled space which separates
c. Trochlear and optic two membranes of the two neurons at the
d. Trochlear and trigeminal synapse.
frafaf@a & ¥ #ia Az afFnt # w o Rdftes wiw F1 §?
e? A TR H@HOT ga § T wue S ferew woar
a. fFR 3R vasgEew = I o fAfeaar $I 3rerT H ¢l
b. 3‘1%1%3 3R saor 5. What is Synaptic vesicles ?
c. gfiFerR AR 3iftes Ans: These are membrane bound vesicles in the
d. cfFaR IR cEaf@eTe axoplasm of the axon terminal and these
store neurotransmitter.
Rt afwew a1 &2
MULTI OPTIONAL QUI%STION ANSWER e 9 UW’H T ¥ uem’rqna:r ﬁ’p@%ﬁ q El'?ff
TgaFfead WAl FT 3 gRet ¥ 3R ¥ SR F FIT X
1 a 2 d 3 4 b 5 g3 6. What is Neurotransmitter ?
6 d 7 b 8 b 9 d 10 c Ans: These are chemicals stored in synaptic
11 ¢ 12 b 13 b 14 ¢ 15 d vesicles, diffuse to reach the membrane of
16 d 17 b 18 ¢ 19 b 20 d next neuron for its stimulation.
21 a 22 b 23 b 24 ¢ 25 b .
l?
2%b 27d 28 c 29a 30 b ~RIERIHIET F 31
31 a 32 ¢ 33 g 34 b 35 b I ¥ fAeifted giessit & dagla @ g 8, o
36 b 37 b 38 b 39d 40 a mm%mmw?ﬁﬁ_@rﬁ
qgae & forw therd €
7. What is S ?
GROUP - B (¥#g -9) atls Synapse?
® Ans: A physiological junction between axon of one
] neuron and dendrite of next.
Very Short Answer Q;;:tlons Rrdea 7T §2
LIGGLERIL I TF g0 & et AR 3T = & 3g1eT &
1. What is Action potential ? & T miRE ”i Y STerareT |
Ans: A sudden change in the electrical charges in 8- ~ What is corpora quadrigemina?.
the plasma membrane of a nerve fibre. Ans: The dorsal portion of the midbrain consists
e QRN T 32 mainly of four round swellings (lobes) called
corpora quadrigemina.
SR AT A T CeTeT edh 3 fega e # . 0
3T T T NERTT FEd B FIORT FfEAfAaT F4r 87
. I ALIATETSH & SO $HT H ALT & § °OR
2. What is Cerebrospinal fluid?
_ orosp _ _ T Gl () BT ¥ foies HIART FarESiRET
Ans: An alkaline fluid present in between inner two gl STar 2l
layer of meninges.
9. What is brain stem?
Fa-11 (Sha =) —




Ans:

10.

Ans.

Three major regions make up the brain stem;
mid brain, pons and medulla oblongata. Brain
stem forms the connections between the brain
and spinal cord.

ARRTSH TAN FAT §7

d gq@ &9 AT Afdsh, 9 3R Agen
3ffaieTeT ATEaSH TN HT AT ag & AfRaSH
%q;?raﬂwaﬂwﬂzﬁgsﬁrasaﬁamm
|

What is nodes of Ranvier ?

The gaps between two adjacent myelin sheath
R &1 Az FAT R ?

&l 3ot AfolT AU & T I 37cRTel

GROUP - C (W& -¥)

Short Answer Questions

Y Scalld WA

Ans:

Ans

Fa-11 (Sha =)

Write types of axons.

There are two types of axons, namely,
myelinated and non- myelinated. The
myelinated nerve fibres are enveloped with
Schwann cells, which form a myelin sheath
around the axon. The gaps between two
adjacent myelin sheaths are called nodes of
Ranvier. Myelinated nerve fibres are found in
spinal and cranial nerves. Unmyelinated nerve
fibre is enclosed by a Schwann cell that does
not form a myelin sheath around the axon
and is commonly found in autonomous and
the somatic neural systems.

IeTaq & R faf@w

& a YR & Bd g, U #Afoees
IR AA-AEERRE :mgﬁﬁ'a—sfaﬁa;raaem?r
HIAFIAT T &b B o, a’ramar—ré:an’raﬁw
U ASFAT NEROT a1 §1 @ 3HeeT Ao
RO & &F & AT B GG & Al
FEl STl §| HASToeies df¥er dq Tgetel His
3R FUTeT dRFET F aw S & AR
TTPT BISaR Teh QaTeT AT & fORT g1 § o
3eTdd & IRT 3R U ASTAA TaROT AgT TeATcAT
¥ 3R 3mHaR W Taed 3R ERF df¥er a7 &
qrIT ST g

Write about Spinal cord.

Spinal cord (42 to 45 cm long) extends from
the medulla oblongata and is continuous to the
level of second lumbar vertebra. It conducts
impulses from the brain and controls most of
the reflex activities.

3T

Ans:

w

4.

Ans:

E

* Inner butterfly shaped area of spinal cord
is the as it lacks myelin and surrounding
grey matter is the bundles grey matter of
myelinated nerve fibres, which form white
matter.

ATes F TN /A G|
AT (42 A 45 QAT ) Agar Hfaiorer § Helr
Fé%mq\mmquqol?WWﬁw

21 g Afedse § et &1 el aar § 3
e wfaadt afafafeat & Hafa &war 1

* ABEE T AR fadell & 3R HT 81T &I &
Fifer sHF AfoT T T g § 3R 3
& I ugrd Afoeiecs diRdr wEER & §3a o
gery g1d &, S O%he Ty ST g1

Write about.resting potential.

Resting potential - Outside the plasma
membrane of a nerve fiber is the extracellular
fluid which is positively charged with respect
to the cell contents inside the plasma
membrane. A resting nerve fiber shows a
potential difference between inside and outside
of this plasma membrane. This difference
in the electrical charges across the plasma
membrane is called the 'resting potential.

A membrane with resting potential across it,
is said to be electrically polarized.

e fasrg & SR & o)

e fQsrg - e R & carear B
& Y 9T FRAT Ok gerd @ dr & v
TIATGAT Bieall & 3ieT HifAeaT T & o &
FHRICHAS & & °el gial &l U s dfer
Bl 3H ColleAT fSioell & 3eX 3R e &
dg e GIfad 3R @rar g1 cereAr el
A facgd ALl & 38 A F TRA Qora wer
ST gl

VAT Fgl J1ar & & /e [Aea arel v oo
faegda &9 & ydipa g B

What is Action potential ?

Action potential - Action potential is another
name of nerve impulse. The contents inside
a cell at the excited state becomes positively
charged with respect to extracellular fluid
outside it. This change in polarity across the
plasma membrane is known as an action
potential. The membrane with reversed polarity
across it is said to be depolarised.

TFIT QRN FIAT §7

T ArefRu3Ter (fohar ey ) - varere arefensre
Tt 3T T @YU AH &1 Scdiold 3HaET
H FIfAAT & X T A@HA 3q* G G2
FIAPT ga F oY H HRIcHS 9 F ATl &l
STl B ColteAT ool # gadr # 38 aRade
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&I VAT UICTAINA & &I H AT ST gl 366

RT 3R Ao gaar arelr [Ereel 1 fagriad wer H?'L'
ST & : 2 V¢
¢ T (Sgwe) C 4\
N fiitl O
5. Draw Structure of a neuron. X 5;3,‘:2‘?{,?*
Ans. fra| P ,‘%‘T f, . ,T“"i:
NS ‘<_‘
> A =i
Dendrites ; HIFTHTHE ST
Nissl’s granules H5H
Cell body {‘
Nucleus YA SR ‘
wan \
Sch cell )
;
Axon
hY \ \ 1
\’ TR & 18 )‘
Myelin |
sheath e o
Node of \ 7\ N
Ranvier farfes j" \ J | \,
Axon . )
terminal T T TIAT T g2ldr =&
Synaptic GROUP - D (¥Hg -9)
knob
Diagram showing structure of neuron Long Answer Type Questions
=T Y FGAT FATC A el weeT
3cal.
¢ 1. Give a brief account of the mechanism of
synaptic transmission.
Ans. Transmission of a nerve impulse across a
chemical synapse:
At a chemical synapse, the membranes of the
pre- and postsynaptic neurons are separated
by a fluid-filed space called synaptic cleft.
Chemicals called neurotransmitters are
involved in the transmission of impulses at
these synapses. The axon terminals contain
vesicles filled with these neurotransmitters.
When an impulse (action potential) arrives
at the axon terminal, it stimulates the
movement of the synaptic vesicles towards
the membrane where they fuse with the
plasma membrane and burst to release
their neurotransmitters in the synaptic cleft.
Fa-11 (Sha =) —




The released neurotransmitters bind to their
specific receptors, present on the postsynaptic
membrane. This binding opens ion channels
allowing the entry of ions which can generate
a new potential in the postsynaptic neuron.
The new potential developed may be either
excitatory or inhibitory.
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terminal

Synaptic
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—— Pre-synaptic
membrane
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Diagram showing axon terminal and synapse
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Draw diagram showing sagital section of
the human brain.

Cerebral hemisphere

Forebrain

Hindbrain

Spinal cord
Diagram showing sagital section of the human brain
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3. Draw Diagrammatic representation of
impulse conduction through an axon .
Ans.
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Diagram showing impulse conduction through an axon
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