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The Human Reflexes

® Reflex: are involuntary action performed in

response to impulses (a\s/ensorxstimul\u%?.
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Classification of Reflexes
\ | A. Peripheral Reflexes or “Autonomic Reflexes”:

P
O] “sympathefic and parasympathetic” reflexes, e.

reflexes.
B. Central reflexes: o oo r":d*:’
I. Conditioned reflexes: acquired “developq@i leaming and

and are integrated in cerebral cortex.

2. Unconditioned reflexes: &)ngenltgj occurs since birth
without learning: i bt

s: regulate body temperature, water

O L

balance and others

e  Midbrain reflexe nd Cisualreflexes. it 166 lex
*  Medullary reflexes: cardiovascular, respiratory and digestive
Mo
s DRy reflexes. —  Pteromic. cefle
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ces: superﬁ01al deep hnd@iscerabreflexes.
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Functions of the Somatic Reflexes

Sommic 6200 e sy ereru\ M 1@'_’5" Jenssn, shimads slast &
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vesira\efies  covdice M "y refles Legin vy & Lsenogy)

g arad arel endl o hget arge.
v" To protect from harm.

v" To maintain posture/balance.

v" To direct attention to stimuli.
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Functions of the Autonomic Reflexes

<-b CﬂYP\‘ (&fdiﬂ, Symoeoth vmuscl,
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To protect from harm.

To @Qtaig homeosta@ (BP, heart rate, digestion).

To direct focus and prepare for certain stimuli

(“fight or flight” & ‘rest & digest ).
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SPINAl. CORD REFLEXES )
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Classifications of Reflexes

A. According to W

1. Polysynaptic: sensory axon synapse with©ne or

(morfe interneuron

v' Examples: Withdrav.v;tl, abdominal, visceral, and

/
plantar reflexes.

2. Monosynaptic: sensory axon synapse with direct@
with/Anierior horn catly 77 0rp e/ rersnen one

e W1 ey Néupn -

v Examplesstretch reflexes.

“* When a reflex ARCconsists of only two neurons
C“One sensory and one motor” it 1s defined as
monosynaptic.




B. According to(feceptor sides)

- P . .
1. Deep R cxes: Stimulation of deep receptors in the muscles and
tendons.

e € ) 4. Stretch Reflexes: tendon jerks, they monosynaptic. The receptors
it 1S Gre L 0 @ YA Ty T ET Rl stk

v Examples: knee and patellar reflexes. Aayrie by heme lied  sevenc hypes peflexi
and _ank\e ir V3 Qrai ke > Thyoe)
b. [nverse Stretch Reflexes are polysynaptic reflexes and the

—a 1nthe Yendovw e muscle.

receptors are
T T ~—

v' Example: Extensor standing, posture, stepping, thythmic walking, and
scratching.

2. Superficial Reflexes: af¢ polysynaptic. The receptors located in the
— Plara), i diek

Sk .
v" Example: abdominal, and withdrawal reflexes.
ot Padenonsis
3. Visceral Reflexes: are the reflexes where at least one part of the reflex
. . . indeine | ofgyun ,
arc 1s autonomic nerve. The receptors located in the

e

All autonomic reflexes are polysynaptic with at least one synapse in

the CNS and another in the autonomic ganglia. e
\{‘3\/\-\ retlex .

v" Example: Micturition, defecation, carotid sinus, and pupillary reflexes




Spinal Reflexes

= ] A. Superficial reflexes.

B. Deep reflexes (Muscle stretch or myotatic reflexes).

-_—

. C. Visceral reflexes.



A. Superficial Reflexes

1

s pival @H

Abdominal reflexes (upper, middle and Lower)
“ @bn-ﬁ{f re Plex
| ¢ Anal reflex.

/2-@ ex)
O

Cremasteric reflex.

K)b ALY

e _Corneal “Conjunctival” reflex “Pontine level”

o Palatal reflex “Medullary level”.
W &

° @Pharyngeal” reflex “Medullary level™.
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B. ‘Proprioceptive or Stretch” Spinal

Reflexes

o Jaw reflex.
* Biceps reflex.
» Triceps reflex.

* Supinator (Brachioradialis) reflex.

o Knee “Patellar” retlex.

* Ankle (Achilles) reflex
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any reflex vegjir _V\__ﬁ__ﬁev
The Human Reflex Arc

mpuic et _upe 9l gepiony pathesy A\ Ee e

1.
2.

Yy zifereni Taede) La+t\,.
Sensory receptors. =%

Sensory Neurons: in the spinal or cranial nerves ganglia
wanial /Py oy Fanlia , @&t here ke ), Jedon aomlj\[e A cfeaia) en~

and in the PHCs or brain stem.
spivial viet 74)'\% I

Nerve center “Interneuron” or Integrative Center:

locatedetween the AHCs and PHCs) also located in the

brain stem.
————————

Efferent output “Motor Neuron”: located in the AHCs

of the spinal cord and motor nuclei1 of the cranial nerves.

Effector: If the effector 15 skeletal muscle, the reflex 1s a

somatic reflex. If the effector 1s smooth muscle, or :11

,

oland, the reflex 1s an autonomic (visceral) reflex.
—
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Sywu | reflex

Gray matter Dorsal  Visceral sensory nuclei
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Somatic sensory nuclei
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Muscle Stretch Reflex Arc of Spinal Reflexes

o
f O@retch reﬂexxindéged by tapping thef the

tendon muscle —>éenso§4: fibers)of the peripheral nerve

. SC . @riwm stenn . .
— posterior root — posterior root ganglion — posterior

horn cells of the spinal cord — Interneuron — anterior
horn cells of the spinal cord of the same side and the

same level segment — anterior root — motor fibers of

the peripheral nerve contraction.
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Knee Jerk

Muscle stretch reflex arc for knee jerk:

Stretch reflex induced by stimulation of receptors by
tapping the patellar tendon of the quadriceps muscle —
sensory fibers of the femoral nerve — posterior root —
posterior root ganglion — posterior horn of the spinal
cord “L2 — L4” segments — interneuron — anterior
horn cells of the spinal cord of the same side — anterior
root — motor fibers of the femoral nerve — quadriceps

muscle — contraction with extension of the knee.



‘Spinal cord Ventral root

Motor nerve (efferent)

Dorsal root

Quadriceps (muscle)
Sensory nerve (afferent),

Leg movement
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ive Most Commonly Tested Muscle Stretch Reflexes

S1 —S2

Ankle “Achilles” Tibial * Gastrocnemius
Jerk
Knee “Patellar” L2-14 Femoral *  Quadriceps
Jerk
Biceps Jerk C5-C6 Musculocutaneous ¢ Biceps
e —
Forearm C5-C6 «  Brachioradialis
“Brachioradialis
or Supinator” Radial
jerk
Triceps C7-C8 «  Triceps

Radial




The Babinski Reflexes

c)\}(.l A G’ ML/’“}
- \ > UMy el MJ&I"M sheah, I

a| The Elantar reflex ™ pa¥ ] The Babinski sign (positive

(negative Babinski d x o i o biggfor Babinski reflex) occurs in

reflex), a curling of the §—+ Dlexse 2 G the absence of descending
toes, is seen in healthy & el v inhibition. It is normal in
adults. VP 2oune [ infants, but pathological in

adults.



\ THEWITHDRAWAL REFLEX

CLIRICAL Sharp painful stimulus (stepping on nail)
TEST/STIMULUS

Flexor reflex or withdrawal reflex

RESPONSE Limb is rapidly withdrawn

SENSORY RECEPTOR Cutaneous skin and pain receptors

SYNAPSES INVOLYED Polysynaptic (via interneuron)

Contracts flexor muscle

OTHER EFFECTS Relaxes (-) extensor | Reverse effect on opposite limb

muscle of same limb (crossed extensor reflex)
Protective - Cross extensor aids in mamtahu};tgﬁ
withdrawal from | posture when opposing leg is

painful stimulus




C. Visceral (Autonomic) Reflexes

Micturition Reflex.
Detfecation Reflex.

Erection reflex.
feion ity el e A lidie —s v b it of
Peritoneo-intestinal reflexes that inhibit ™

gastrointestinal motility in response to peritoneal

1rritation.



Autonomic Reflexes in the Spinal Cord

. Changes 1n vascular tone resulting from changes in local
skin heat.
Sweating, which results from localized heat on surface

F ol e e G2 D G

Of the bOdy. v v ~ e— -k - o

. Reflex for motor control of intestinal.

. Peritoneointestinal reflexes that inhibit gastreintestinal
motility 1n response to peritoneal 1rritation.
. Evacuation reflex for emptying the full bladder or the

77 7“)‘0! 7y —l—,'us )

colon. /




The Autonomic Reflexes

a)Parasympathetic >

reflex via vagus
lowers heart rate.
’ED’HCX] avthiq

;g D) reﬂex via
| it oot cardiac accelg__]:ator

i nerves (sympathetic)
cause heart rate to

—

increase.
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Some visceral reflexes are spinal reflexes

S

o M

Sensory
— (=

.“"‘: - All autonomic reflexes are polysynaptic,
7 with at least one synapse in the CNS
\ and another in the autonomic ganglion.
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Hypothalamic autonomic centre
I
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Jo S -53_ ¢
[ Stretch receptors

Motor fibers to
detrusor muscie

Internal urethral
sphincter (involuntary)

External urethral
sphincter (voluntary)

S

To m@%Fm pons

!

Urélhm
" ——

>

@ Somatic motor fiber

of pudendal nerve

(@) Stretch receptors detect fifling
of bladder, transmit atferent

signals to spinal cord,

@) Signals retum to bladder from
spinal cord segments S2 and S3
via parasympathetic fiers in
peMcnem

® Efferent < signals excite
detrusor muscle,

Sacral segments @Eﬂomm signals relax intemai
of spinal cord urethral sphincter. Urine is
°°°°°°° involuntarly voided if not
inhibited by brain,

® For voluntary control, micturition
center in pons receives signals
from stretch mooptors

® it tis timely to uﬂnate.
pons retums signals to
spinal intemeurons that
excite detrusor and refax
internal urethral sphincter.
Urine is voided.

@ 1t it is untimely to urinate,
signals from pons excite
spinal intemeurons that
keep external urethral
sphinciar contracted. Urine
is retained in bladder.

@ 1f i is timely 1o urinate, signals
from pons cease and external

urethral sphincter relaxes, Urine
is voided.

..........



®
@
®
®

Foces stretch the rectum and stimulate streich
receplors, which transat signals 10 the spinal cord.

A spanal refiex stimulates contracton of the rectum,
The spnal reflex also relaxes the mternal anal sphincler.

from the bram prevent untynely defecabon
by keopng the external anal sphincter contracted.

Defecation occurs only d this sphinger also relaxes.
W\
V/W %
Note that this reflex
opens the internal

sphincter

Need voluntary
relaxation of the external
sphincter for defecation



Defecation Reflexes
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