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ANewdn Concidered the shuchwdl unit:

THE REFLEX ACTION
The reflex action is the physiological
(functional) unit of the nervous system.

The nervous pathway of the reflex action is
called thefeflex arc'which consists of:

-receptors

-afferent neuron

-center

-efferent neuron

-effector organ & response
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TYPES OF REFLEXES

-According to the number of synapses the reflex
arcs are classified into:

1- Monosynaptic reflexarc:

The afferent neuron synapses with the efferent
neuron without interneuron in between. e.g.
stretch reflex.

2- Polysynaptic reflexarc: . r « e

In which interneurons are present between the
afferent and efferent neurons. (o ve vt find indernewon

a5 Yo previous ffgu,m)




CLASSIFICATION OF HUMAN REFLEXES

QJ’A Ceording o He contey .

I- PERIPHERAL REFLEXLES:
They have centers outside C.N.S. e.g. (G.IT)

a~ IvocalienteriC TeLleX —> 7 cotor i i e osc won s i e s ot i
b- Local axon reflex
(antidromic response)

occurs 1n primary hyperalgesia.



II- CENTRAL
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These reflexes have a center inside C.N.S.
A-Conditioned reflexes: they need: (16 nets specit Orcunstances)
previous education or training, S neb vibld fur ife , bk needeq
boy stabelization .
intact cerebral cortex
B- Inborn or unconditioned reflexes:

which need no education and all of us have them since birth

¢.g. micturition reflex.



INBORN REFLEXES

(central )

—_—

according to the site of their centers:
1- Spinal reflexes:

their centers lie 1n the spinal cord.

2- Brain stem reflexes;

centers lie in the brain stem.

As vomiting, deglutition, cough reflexes, which have their

centers in the medulla.
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centers lie in the hypothalamus.



TYPES OF SPINAL REFLEXES —>#cco to s ot e e

a-superficial reflexes

receptors lie 1n the skin .

b- Deep reflexes

receptors lie 1n the deep structures as muscles, ligaments, Lendon.
c- Visceral reflexes

receptors lie 1n the viscera®.g. micturition; defecation
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2- Cremastric reflex
Center: L1 \

/ uching L .
Procedure : gentle stroking of a medial side of the thighar v

JEEEE.e————

Normal: contraction of cremasteric muscle
J reS\ex, elevabon T Tre Ledticle

and retraction of the testicle of same sii;e
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normal response means intact pyramidal and extrapyramidal
systems.




Fanning
of toes

Normal plantar response

(Babinski sign)
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Abnormal response in planter reflex 1s called
"Babinski's sign" dorsiflexion of the big toe (indicates
e and dorsfleyon as Vel

pyramidal lesion) with fanning 1n other toes
(indicates extra pyramidal lesion).

» Babinski's sign may occur normally 1n a newly born

due to lack of myelination of the tracts, deep sleep, and

during anesthesia.(ts nrmd physislegel) B o gl o L o
?osi\'l\le Babinghi Signd=r 0Jus 155y Wi 3 IV G o T
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Plantar Reflex
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DEEP REFLEXES
STRETCH REFLEX

The stretch reflex means stretch of a muscle leads to reflex
contraction.

In the skeletal muscle it 1s central déep s;gial
ug%a_nﬁd monosynaptic reflex .

the stretch reflex has two phases
1 - The static phase, the muscle tone .

2 - The dynamic phase, the tendon jerk.
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MODE OF STIMULATION OF MUSCLE SPINDLE

* 1-Application of a sudden stretch on the extrafusal muscle
Fiber)! U5 ais 450 Tenelon Jy Sy

fibers like during tapping on muscle's tcndﬂms%tcndon jerk),

stimulate the nuclear bags in the spindle and evokes the

: By medical ha .
dynamic reSPONSE. v st i ding by ey hnd) -

XThe best mesk of stimulabion ( sudden hﬂvﬁvj on Jhe Lendon),

# 2-Pulling effect of gravity, exerts a sort of stretch specially in

the antigravity muscles stimulating the static phase of the

5 #Always the muscle is strebched i i
stretch reﬂex. 9 C"“‘rdcsf;eichg) ekche s(i‘;:d stanc‘c betiveen 019N and ngerkion Lorder
nthe originall Lenghn of e musCle 5 tue fingl
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« 3-Contraction of the periphery of the intratusal fibers due to
efferent discharge from gamma Y fibers that innervate both
the nuclear bag and the nuclear chain



“ 4) Contraction of the antagonist of the muscle leads to
. % T 2kConlyaction of bi b
stretch and stimulation of muscle-spindle. o o b oo

N.B: Maximal stimulation of muscle spindle: when muscleis passively stretched (like
during tapping its tendon).

Minimal stimulation of muscle spindle: during voluntary contraction.

of Ao spinod cozd
-N.B: gamma cells in the anterior horg(%e stimulated by many
higher centers in the brain stem and the cerebral cortex to
enhance muscle contraction from CNS so the stretch reflex is
the only reflex which its stimulation can be started from the

CNS.
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The Y cells in the anterior horn are controlled by many

lughﬁr centﬁrs through the descending tracts of two types:
l S'upra-spinal facihtatory centers | Supra-spinal inhibitory centers

I-Primary motor area "4* 1-Suppressor cortical areas "4s
2-Facilitatory pontine reticular 2-Inhibitory medullary reticular
formation. formation.

@ Neocerghellum s yndiome,

3-Paleocerebellum. ~
peleo will work

2 SO Supplession. Facitelory,
4-Vestibular nucleus. 4- Red nucleus.

leo. .. -
3-Neocerebellum - @ ;v)w e

5- caudate nucleus of 5-lentiform nucleus.
basal ganglia.



SKELETAL MUSCLE TONE

nearly all skeletal muscles specially the antigravity muscles
are 1n state of stretch due to the pulling effect of the gravity.

This state of maintained stretch 1nitiate in our muscles a
state of maintained rhythmic mild contraction "skeletal
muscle tone" or (static phase of stretch reflex )



TENDON JERK

sudden tap on a tendon of any muscle (Dynamic phase of

stretch reflex )

/

—

sudden stretch which stimulate deep receptors "the

muscle spindle”
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Types of tendon jerk
“nt ¢~ Why 1o Pk fhe Bhuwd on 2
I- In the upper limb: > ,&?ﬁg"’%‘% @) Pecwrabe Locabisakion b5 Yag tendon .
BTo prolect. the vital Stiuckure 2608
1) Biceps reflex Center :\(C 5,6) n g Cubitel. fossa . L
A
Procedure :- 60 5Bl o s G

Sudd -;%;'sw\ e '
. . . \ X en n .
Tap the biceps tendon indirectly i.e the| st B 135 oot co Joi

£« 3becausg Hhere is* sgnapicfiransmittion: g

fﬁzca ap 1s done on the s=e==finger placed '

hawre —=

over the tendon . The forearm is semi .{ii7, " \

arjewey

flexed till the elbow 1s at 120°. / L (oL

Ynee 3y N 3oty 39T

Normal :Z@Qcontraction of biceps
with slight flexion of elbow

2) Tricepsreflex Center (C 6,7)

Procedure :-  above He. olechnon grocess

Tapping the triceps directly while the
elbow is flexed at®0")

Normal :- Mild contraction of triceps
and extension ot elbow .




° ° It has 2 position y for normal person and in a bedridden pa\ﬂwb .
— #1t has Jendvaspk ma e be. wkorce appeayo o 1
II- in the lower limb i s aneg b2 b it e appetnce e e
1) er Centel‘ (L2,3,4) (The mosh one  Lill ye Ftsponse)'%ﬂ
Procedure :- Tapping the patellar (quadriceps) tendon

while the hip and knee joints are flexed.

. . . (or b e Lower Limb)
Normal :- Contraction of quadriceps and extension of knee .

2- Ankle jerk Center (S1.,2)

Procedure: Tap on tendo Achilis while the hip 1s abducted
and externally rotated , the knee 1s flexed at 90 degree and

. . =» o magrikie the Jesponse T d . .
- . o passive dorsitlenton Ln\)f\. hand. Y0
Ankle 1s dorsi-flexed Lhon T 9 on Yne. vondom b ilL do planke J’chmv:\%to ‘ Lm)a

Normal: mild contraction” 6f the calf muscles with planter
Flexion of the ankle .
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CLINICAL ABNQRMALITIES OF THETENDON JERK
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Q EXAGGERATED (HYPEREFLEXIA) e

1-Upper motor neuron lesion.

In uppey - Clen nsh youy

2- Hyperthyrodisim.

3- Tetany (Ca++ deficiency).

4-Paleocerebellum syndrome. (5o peo is working Jstimdated)
5- Anxiety.

6- Eclampsia (toxicity of pregnancy).she s alminutia, hypepension

and convulsion .



BIINHIBITED (HYPOREFLEXIA)

% 1 - Sleep
% 2 -Coma
% 3 - Shock
% 4- Anesthesia

»® 5-Myxodema (hypothyroidism)



(€-)COMPLETELY ABSENT, "AREFLEXIA”

C); e Weve o e JendvacsK waneyner
ad fnsute Pt Yrete i o Yesponse ak gl

% 1- Lower motor neuron lesion:— Aftcting Yo ¥eflex avn .

% 2- Shock stage of complete transection of the spinal cord.

. v
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(D)'PENDULAR" KNEE JERK (HYPOTONIA):

L Leveb .
Zle L8) on Pae kpndon jusk once - of vouscle "
like the "pendulum” of the watch, occurs in\hypotonia.

On tapping the tendon there will be a weak contraction of the
muscle, then the limb 1s dropped like a dead object which causes
another stretch of the tendon, and a second weaker contraction
occurs and the limb oscillates for few times _E@siggs.

Causes: 1 - Neocerebellar syndrome .

2- Chorea (lesion in basal ganglia) .

3-Anterior quadrant lesion of the spinal cord.

4- Pure motor area "4" lesion.
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% Itis an abnorrgal response of tendon jerk that occurs in
C uppey-okoy—neUon—Legion X

U.M.N.L. It 1s either ankle or patellar clonus

—_——

C) thich 1 find wn L dhe eXadgerated tendon joyy Chypesef\.exic)

CWlnanl, Using) hawmely Lt the hand) | .
% Ankle clonus: If a sudden sustained stretch 1s applied on

tendocalcanius by dorsiflexion of the foot, there will be

regular rhythmic oscillation of contractions and

FelaxatiOIlS —> Mk s if he is Clonus rPog]b\/e\
—> He skobs onl) i Mo doclor pukes bis hand-

%Ex‘)\/aym\doh o \’,\/\O.k”o S\’,Y‘C\',()'\ YeH“e’* OCCU.‘(CA, PO&D\M@&
bg nvevse skietch yeflex -
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