General Sense Organs

Sensory receptors

Stimulus

l Dendrite
T

&Ampliﬁer

-

~
Neuron

\Transducer

/ Extratusal i I
General S air — —
Senses ropriocepton P P miscls

sensory

Encapsulata t Free
sensory receptor /, sensory ;
: receptor P

o Primary afferent
-

e * Secondary afterent
Motor nerves
Garmma efferant

pidermis 1 &

Dermis - f - Muscle spindle

| ¥ iy Golgi
£ = tendon

| f-ﬁ et argan

| A Capsule

i e =
Joint [ organ
. capsule |} 7
) Pacinian ]

corpuscle &

Law of specific
nerve energies
Meissner’s corpuscle

Special Sensory Organs
(localized)
end-bulb of Krause

corpuscle of Ruffini
* Mechanoreceptors

* Chemoreceptors

* Photoreceptors

Pattern theory of
sensation




Mechanoreceptors

lateral line
vestibular system

auditory system

Mechanoreceptor

Lateral line
Neuromast organ

Ampuliary
argan af

Ampullae of
Lorenzini

Electroreceptors

Mechanoreceptors
lateral line
vestibular system

auditory system

Mechanoreceptors

Lateral line
Vestibular

Auditory

Mechanoreceptors

Lateral line

Vestibular

Auditory




Vestibular
Apparatus

o : F ‘0’ 8|
'.JE@
el

!

i

Vestibular
Apparatus

7%
‘ : _-_,/‘-""H—-
S g
o
% " ¢
@
O
L
Angular Gravity/motion
acceleration orientation

Vestibular
Apparatus

Mechanoreceptors

Lateral line
Vestibular

Auditory

Auditory
System

Meatuses

external
middle

internal




L ——— Reissnar's
~\ |y oy wiitey Extern a Sicw ey
ml:nlu!’/ _ Vostibuar veetiuli -/
apparatus \ f, Endolymph
Fasitymph .

% Tectarial
xternal | mpmbrard
fustitory Y r‘

| 3, -
e [ - Soala - ~Grgan
stibui of Corti
| \ Ve .f Parilympn
L "~ Beala media —
g [eachionr duct) Nem v
Tympanum Sealn \( Basilar
/ tympans menbeans
Fenestra Eustachian Fenestra Scala
” ratunda e rotunda rympani
Incus
Malleus, Fenostra
e oalts
L. K =
b»,' g Utriculus* “
- |
Tympanum — Stapes Saceuks” 0
ympar 5
o Il {Inganai
L ——— Reissnar's
o A~ e e QNEr SBes  mombrans
nna _ |\ meatus o it i\
\ Tn'!lua - _ Vestibular Seala vestinul Fd
5 - apparatus A, Endobymeh
N Fasitymph e
{ = 1
3 - Toctorial
fternal |_‘_“\\\;1 : 2 — - mpmbrard
fusditony i E
noatus —— = —
o - Soala - Z ~ rgan
Btibui - of Corti
| \ " - .f Parilympn
L ~ Sicala media —
7 \ [eaenlonr duct) Nem v
Tympanum Sealn \( Basilar
/ tympans menbeans
Fenostra Ehetachian Fenestra Scala
" ratunda e o rotunda tympani
Incus
Malious Fenostra
e oalts
\(7]\ \ Ampulla —
bul v Utricubus ™ S
- |
mm,m..{ g S =
. i 4 {ingana)

Preaural

Exturnal
ausditory
caral

L ——— Reissnar's
. wditory wiitey M | Stapus ey
Pinna__ [ - v
~a rm:nlu!’/ _ Vostibuiar Tala vestibull Yo 7
I apparatus \ f, Endolymph
f Fasitymph .

Tectorial
xtuenal mombae
fuaditony

1 -
[ ala - ~Organ
stibui of Corti
M - .f Parilympn
~ Geala media
[echinar duet) Nem vl
" Tympanim Seals \( Basilar
/ tympans menbeans
Fenestra . Fenestra Scala
Eustachian
) ratunda e ) rotunda tympan
Incus
Malleus, Fenostra
e oalts
L. K =
b»,' g Utriculus* “
- |
Trmpmn iy Stapes Saceabs” 0
o id {Inganai
L ——— Reissnar's
e _— EXtErnal,, cer e
|\ meatus 1 \
4 e .. veetibul /
q \ apparatus h, Endotymah
N - Pasitymph e
| 1
— Tectorial
taenal |_‘_“\\\;1 — - mpmbrard
fucivony Y " —
[meatus = = —
\ ( - Scala - g ~Grgan
ostibu - of Corti
R " - .f Parilympn
L - Seala media—
7 \ [eaenlonr duct) Nem v
Tympanum Seals \( Basilar
/ tympans menbeans
Fenostra Fenestra Scala
Eustachian
) ratunda ke rotunda Ty
Incus
Malleus, Fenostra
e oalts
\q X .
Utricutus
- |
l',‘mm'mn"-'JK \ Stapes Bactukus” /6\ !
. i " {ingana)
L ——— Reissnar's
oy e M i d Stapus e
Pinna meatus_~ i
o et Zala vestibul
" apparstus Endalymeh
; - YZ ,Z>
1 Toctorial
xtwenal Y mombae
fuaditony
Ineatus _
- Soala - ~Organ
vostius of Corti
LR TS
g [eachionr duct) Morve VIl
Tympanum Sealn
/ rpmpan
Fenostra Fenestra
Eustachian
) ratunda e ) rotunda
Incus
Malious
.
Ampulls —
Utricutus~ .
- |
Trmpmn iy Stapes Saceabs” 0
o {d {Inguna)




Crista

Endolymphatic
duct

Apex~__

Scala
Cochlea 4 Scala media —
(organ of Corti) | b
Scala— "
tympani

External Auditory Meatus

Gather

Middle Auditory Meatus
Transmit
Transform
Amplify

Internal Auditory Meatus
Detect

vestibuli ™—__ 7
) ~

Semicircula
canals

~

Sacculus

Stapes in
oval window|

//_— Membrane of
round window

Macula

Auditory
nerve VIll

Organ of Corti
s. vestibuli

s.media  —1mF

s. tympani ——

Basilar High pitch Low pitch
membrane

Special Sensory Organs

(localized)

» Mechanoreceptors
*Radiation Receptors

*Chemoreceptors



. Electromagnetic Radijation : :
FLectromagnetic gaciauon,

TaVaVaVaVavat Sensory Systems

A

fiies : Increasing

g i
0001 nm ; gm0 0m WOO‘{nm 001em 1 Tm 1 {lﬁ : IGO‘M o
e 7 L! ; i + Radiation receptors

" Gamma roys Krays | light |, | Infrored Rodio woves

Photoreceptors

Infrared receptors

CB0om 430 nm 500 nm S60nm. 600nm 650 0m 750 nm

sclera
scleral ossicles
cornea

choroid
vascular
iris
ciliary body—lens
tapetum lucidum

retina
rods and cones
w

Chambers




Eye

. sclera
scleral ossicles
cornea

choroid
vascular
iris
ciliary body—lens
tapetum lucidum

retina
rods and cones
W or

Chambers

sclera
scleral ossicles
cornea

choroid
= ) vascular
-._.-f*‘--,::L_ic_. RE iris

*—Bipolar ciliary body—lens
cell tapetum lucidum

retina

o g
N -
\¢
'-X/Ganglior rods and cones
cell W or

Chambers

Accommodation

1S LA
Rest | Accommodated Rest | Accommocdat
(a) Lamprey B} Teleost fish

Ciliary s
" sphincter.._

~Seleral

AN

/’ 1 " ossicle
| Ciliary ™ %
o | Process :
4/ N\ w 4
Rest | Accommodated Rest | Accommodat

{ch Turtle (d} Bird

L e —
Rest | Accommodated

Primate

g1 Mamomal




Special Sensory Organs
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Sensory Systems

+ Chemosensory receptors

Olfactory epithelium
Vomeronasal organ

(=Jacobsen’s organ)

FROM KARDONG, 1998
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Poststrike Trailing 1)Sn Struck > Unstruck
= . y S (venom) (no venom)
b same/different
Memory Venom > Mouse Odor

2) Sn Struck > Unstruck

(no venom) (no venom)

3) Sn Struck > Hand Struck

(no venom) (no venom)

different mice: YES
same mouse: NO Mouse Odor > Fang Puncture
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1)Sn Struck > Unstruck

(venom) (no venom)
same/different

Memory Venom > Mouse Odor

2) Sn Struck > Unstruck

(no venom) (no venom)

3) Sn Struck > Hand Struck

(no venom) (no venom)

different mice: YES
same mouse: NO Mouse Odor > Fang Puncture

Conclusion

 Rattlesnakes strike and release their prey

Sensory Systems

1) Radiation Receptors: Prestrike/Strike
Eyes h Facial Pits

2) Chemosensory Receptors: Poststrike
Selective
Priority: Venom>Mouse>Fang
Chemical profile

Memory

1)Sn Struck > Unstruck

(venom) (no venom)
same/different

Memory Venom > Mouse Odor

2) Sn Struck > Unstruck

(no venom) (no venom)

3) Sn Struck > Hand Struck

(no venom) (no venom)

different mice: YES
same mouse: NO Mouse Odor > Fang Puncture

4) Venom > Mouse Odor > Fang
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