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Biology, 11th std, Chapter 21

Neural control anad Coordination
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Coordination of organ systems

> MILILIGH6T SAMLILIMSG HRIGmLGL Organization of organs into system

62(TH ©1FWeDI6L LIV 2 M)|LILIEMLOLIL|SH6T
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5, LOM)|616m60T

Many systems for an action

- Xercise: muscle, respiration, circulation
Nervous system; endocrine system

Signal via nerves; response
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Human nervous system

LW [BFDLIEHIDLIL] (6MDBLI) Central nervous system (CNS)
eLD 6D 6T Brain
& 6007 (h 6UL_[B 60T Spinal cord

LML BFLLHDLIL] (LbLI) Peripheral nervous system (PNS)
OlamevoT (HEU(HLD BTFlENLD & 61T Afferent fibres
Glamevor (HGLIM@G LD Bl 6r -fferent fibres

FO6TM): UWIMME BFDLIEHIDLIL -xample: Visceral system
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Central nervous system

Somatic neural system
To skeletal (voluntary) muscles
Autonomic neural system
To smooth (involuntary) muscles
Sympathetic neural system

Parasympathetic neural system
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BIF 601607 (S (I 61> 6301 61T
S|600)/6)L_6V Cell body |
1630)| L6V
SI600)| S B([h, (FHEMLPLOLD Nucleus, cytoplasm o B
MIF60160T (& (T 65) 6001 61T Nissl's granules S QUG
6219 601D Dendrite
S| G FIT60T Axon
prLYmeTULS@GWIp&EeT  Synaptic knobs @ynenCanlein s
BILOLIMTEVED)ILILII 6T Neurotransmitters S
AFFMEV)
DUIEOIEB)I6TTETEm 6L Myelinated T

BILIDL &G LI
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Unipolar neurons
T axon only
Embryonic stage
Bipolar neurons
T axon, 1 dendrites
Retina of the eye
Multipolar neurons
T axon, many dendrite

Cerebral cortex

Types of neuron
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Rest potential of axon

Feuedley Sjwellolwd sl seEmd Na UL_senpd  lon pumps and gates in membrane

615 S B 6T 2 K" ,3 Na™? Pumps
F6U6) 613IJID SW60TI&H6m6 LIS M5G, Membrane impermeable to negative ions
GleueMLiLIs & GBI Wl6oTIDID Positive charge outside

2Kt ,3 Nat?
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Action potential of axon

OleoTUL60IL_ L @FMla Ul S MeVaUTL Voltage-gated sodium channel
A steorn QL S8le0 Na™ Qe LiLe» Smasdms Gate opens at location A

Na™ sissneais@em umidnsg Na™ flows into axon

S| alevi6me (B) ojweotlaeT miruu eugpaleorment Nearby (B) ions fill in

BQlsL WletTenTps b GHsmmeausned UL Smasmg  Gate at B opens due to lower potential
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Transmission of nerve impulse

(Lp6oT60T [T LD LI6TD)| 611601 (THIB &) LII60T60T T LDLI6T0)I6) & (&)

Presynaptic to postsynaptic neuron

. . . . BbLeemTLe
1l6oT60T T DLIN6m 60T LIL], G6uIBITLOLI6)600TLILL VAN Bl L
-lectrical and chemical synapses NN srbsomigessi
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Synaptic cleft in chemical synapse

BILLLTEVE)LILISET HlemMBG @GLIDLIEHLISET

Vesicles filled with neurotransmitters
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Brain

EOLDWIBFLDLIEHIDLILIET (6MIDBLI) (P&H6OTLILIGS) Main part of central nervous system (CNS)
10600T6ML_GWIT(HLD ELPEMEITUEHMULD LIMGI&ITLIL Protection from skull and cranial meninges
GleusmepsmeTwienm, m(HeLP 66 M Dura mater, arachnoid

D _600TELP 6D 6TTU|6MM) Pia mater
(LPETTELPEDET: GILIHEPEm6IT, H6VLOl, FIMIG6VLO) Forebrain: cerebrum, thalamus, hypothalamus

SIS EHMEMMRISH6T, BIFDLLIGILIMS W6V Hemispheres, corpus callosum
B (HeLp6mI6IT: Midbrain
l60TeLp6me6IT: BFLOLILILIMTEVLD, SFlmIepemer, (L& 6TTLD Hindbrain: pons, cerebellum, medullo

eLPED6TTS S600T(h: H(Help6merT, BFDLILILITEVID, (p@&6md  Brain stem: midbrain, pons, medulla
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Sagittal section of the brain
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Reflex action and reflex arc
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SENSINg
PP EI6L: QULPET6L L Sl Nose: mucous coated
EUmuULGIUMIBI6T &6 olfactory receptors
B BI60: & 616U (HLDLI 6T Tongue: taste buds
Sr6m6ULI01LIM)IHI60T| & 61T gustatory receptors
GouglLIOIUMHETEHEmeT Hiwmlleormeot detect chemicals
eLPEM6T: GlLIM)IMI6oT FB6rTl60I ThB &) 61(HLD Brain: integrates signals from
BILLFFOIGHMSHHM6T 615M1&HS S receptors and we feel the taste

SreMEUEnW 26001 J& 0l FWESIMG)
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Anatomy of the eye
aPlBECsHmemd Sevor@Lpludley  eyeball in eye socket

FoUT: 3 LIL 6VMRIGH6ENT Wall: 3 layers
GleueoorallLpl, & el sclera, cornea R
60N F61U66M60TLID choroid
&M EF & (GHF FIUJL6VID ciliary body

NP1, devorLImemen  iris, pupil

alLple1l6V6m 6 lens
. : Seang G ELWL Qb AN 2_60)D& & 616U 60 60T WILD
AP SSlem] Retina Goel v

ONLOIBT DL S 6T optic nerves

&ML (bLILJ6TTerT blind spot
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BTG S SH6T 3 LIL 66T

BTLOLISSIT6TT600)| & & 61T

(I (L 602 60T W 6L 6TT)| B & 6T

6261111 01LIM)IR 60711 600)| B & 61T
Fo.DL|&6TT: SFleUlIL]|, LUFDF, [H6VLD
BHMELBHOT: Q)(HL_LITT6m6)

ANPILIGILTL (B, GWIUIL LD

GYUIL5Sl6> SASILIGSIme

optic nerves in 3 layers
ganglion cells
bipolar cells
ohotoreceptor cells
cones: red, green, blue
rods: scotopic vision
macula lutea, foveo

high resolution in fovea

Retina
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Physiology of the eye

Light rays enter through cornea

Iris adjusts pupll

Lens focuses on retina
Photopigment: opsin-retinal complex
Lights induces conformational change
Flectric potential in rods and cones

To bipolar cells and to ganglion cells
Optic nerves bring to the brain

Brain compares image with memory
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Anatomy of the ear

Lm&6lga Outer ear
olLIML_GlL_ VDL
SHMGHILDL 6V Pinna 56 QWeYIDL
Lm&blFallggiemenwid External auditory meatus SNGIIOL-6V UL L 6mLGlwey|oL
LlFalILIDD Tymphanic membrane 3 BIDPAIDDECIFWHE b6
EIGEAEI Middle ear ﬁ 3 ' BemeuL_ L Lo &esfludled
55 QWD Malleus £ ARG 6llg 6IWEYILDL
&r ((H016MEY|LOLYMBITLD
L L el ©lweyibLy INncus e L
SIMIG 6l OIWLEYIDL Stapes &r([H016TEYILDLY
ClgnemenL_&olgals@wsd Eustachian tube C\5 e FolFal&GWa
. GlgalluLImMm
2 | Olga Inner ear
HNGIOUEM6V: 6TOIDL], Feue| Labyrinth: bone, membr L& 6l&6ils glememuid
Ei0b Hrblug, Fluid filled '
&r([H06TT6Y|LDL | Cochlea

mImL6MDEOIFWDH S B Vestibular apparatus



Cochlea

Gr(H016mey | oL

[BIEDLPEUEH D F F 616

R
6)
'8
=)
g
@
=
€
=)

5560 S 0IWEIOLS &

FoL 60 [JF F 66

el

GamiflL g ulleor

3|19 LDIT6TTTF & F 616




HMSleot 2L mblFwedlwien: GHL L]
Physiology of the ear: hearing

6260IW6MELH6T LImFolgailuilev mismpbg Sound waves enter external ear

blgailuLImmenU 213768 &5l 6ot m 60T and vibrate tymphanic membrane

FnoImevibLserleeulpl Folemeyioy;  Cochlea via oscicles

D) 6507 [ (] 6111607 160)60 & 61T Waves in fluid
39 IDTEOTFF6UEII6D (&HMMEm6V Ripple in basilar membrane
(LPLg WI6T0)| & S 6061 6U6D)6TTE S5l 60T M 60T Bend the hair cells

Glamevor (heUHBIIDLIGET 2_etorfdbleorment  Sensed by afferent nerves







&@&&M@U Summary

DLW [BILDLIEDLIDLIL]: eLPEDI6TT, &600T(H6UL_[BT600T Central nervous system: brain, spinal cord

LML BILEmLIL: Glamevor (heuapd, blament(hGLm@ Peripheral nervous system: afferent, efferent

BILOLIET)I: Si6unI6lL 60, MAF&TeT, SlememWlempwmigst  Neuron: cell body, axon, dendrite

S| FFM60TI6D 60T OIW S B SHETTEL 6U6ELOI60TEIT (DS SLD In axon, ion pumps causes rest potential
F01S56mSWITEL LIL_ 6L SImb&) SiwesflLiLimuley Signal opens gate and ions flow
ClFWELLOIETET (DS S S Sl60T BHMmELWINS FLOIDHEN S Signal as wave of action potential
[BTLOLIE0)| & &5l6mL_UWI6L [BTLOLIMEVED)LILIN 6T Neurotransmitters between neurons
eLPEDETUIN60T LIS SB6m6T LIMTSHESHMID We saw parts of the brain
L16V60)|M)ILIL|G6TTI60T LIMLDLI [BIJLDL{B6IT Peripheral nerves of sense organs

& 600760071607 SBL_L_6mLDLIL|, ©lFWI6D Structure and function of the eye

HMGI60T G&HL_L|ID FIOMHI6m6LWLD Far: hearing and balance



