Iskelet Sistemi



1. Disg iskelet — Koruma gorevli

Epidermal: Pullar
Tuyler
JETY

Dermal: SEULEJIHETY
Kaplumbaga kabuklari
Timsah zirhlari

2. I¢ iskelet — Desteklemede gorevli

Aksial iskelet
Apendikular iskelet
Heterotopik kemiklert



KEMIKLESME

A — Dermal (Intramembranz kemiklesme)
B — Kondral kemiklesme

1. Perikondral

2. Endokondreal

Ic iskelet elemanlari

1. Kikirdak ( Embrional)
2. Kondral kemikler
3. Dermal kemikler
a. Balik pullari
b. Kafatasi kemikleri
c. Omuz kemer, kemikleri



Synarthrosis : Dogrudan baglanti

Yt

Synarthrosis tipi
baglanti

Kafa iskeleti



Pelvik kemerde symphisis

Diafiz

segonder ilik

Uzun kemik : | B
T . . oslugu = boslugu
Epifiz — Diafiz eklemi o - /R

ten boyuna kesit (Boyca uzama esas

Sekil 5 -1. Gelismekte olan uzun kemik
olarak epifisial bélgede gercgeklesir.)




Diarthrosis : hareketli baglanti — Eklemli baglanti

Diarthrosis tipi
baglanti




Kemik iligi

Synovial
bosluk

Eklem kikirdag:

Synovial
kapsul
Sungerimsi kemik

Periosteum

Kompakt kemik T ___:—1,|-'|-|-||—n1|nh:ul

I ] TR

— = W™ patellar
Y/ ligament

/¥
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IC ISKELETIN SINIFLANDIRILMASI

A — Axial iskelet

1. Kafa ve Solungac iskeleti
2. Omurga

3. Kaburgalar

4. Gogus kemigi

B — Apendikular iskelet (Ekstremite iskeleti)
1.Ekstremite tasiyicilari
a. Pektoral kemer
b. Pelvik mkemer
2.Ekstremiteler
a. Yuzgec tipi (tek ve cift yuzgecler)
b. Kol ve bacak tipi

C - Heterotopik kemikler



AXIAL (EKSEN) iISKELET

1. Kafa ve solungac iskeleti

a. Neurocranium — Beyin ve duygu organlarini gevreleyen
Kikirdak iskelet

b. Splanchnocranium (Viscerocranium) — Cene ve
solungag iskeleti

c. Dermatocranium — Memran ortu kemikleri



Neurocranium’un Morfogenezi

Olfaktorial kapsiil

Olfaktorial kese
Prekordal kikirdak

mercegi

Otosist

Otik kapsiil Bazal levha
Notokorda Parakordal

kikirdak

NEUROKRANIUM MORFOGENEZi

Sekil 5 - 17. Kikirdak neurokranium olusumunun baslangi¢ safhalarinin

ventral gérinami - Sematik. (Sagda beyini alttan kusatan kikirdak taban
tamamlanmis)




olfactory pit e ' rostrum

nasal capsule

ethmoid plate
optic capsule
lens W & h
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Fic. 10.17.  Diagrams illustrating development of the chondrocranium. A, separate
chondrocranial cartilages surrounding the special sense organs and flanking the noto-
chord and brain; B, all the cartilages except the optic capsules have fused to form the
early chondrocranium. -




Neurocranim’un kemiklesme merkezleri

Orbitosphenoid
Presphenoid

Alisphenoid —H

Basisphenoid —H

Otic

Basioccipital

Exoccipital

Supraoccipital

A. NEUROCRANIUM B. KEMiKLESME MERKEZLERI
Domuz !
Domuz

Sekil 5 - 18. A. Domuz fetlis’ii neurokranim’u (beyinin tizerinde tavan kikirdaklari
tamamlanmamisg). B. Memeli neurokranium’unda kemiklesme merkezleri.




Interparietal

-y

N a\ Wy

Petrous

Basioccipital
Timpanik bulla

A. OCCIPITAL B. TEMPORAL

KEMIKLESME MERKEZLERI

Sekil § - 19. Oksipital b6lgede endokondral kemiklesme merkezleri (noktali) ve otik
kapstil ( temporal kemigin petrosal kismi ). Intramembran6z kemiklesme merkezleri
interparietal, squamosum ve jugal (zigomatik) bélgelerde ¢izgili olarak go6sterilmis. A.
Kaudalden gdriintiim, B. mediandan gdrinitm. Yeni kikirdaktan olusan timpanik
bullalar ilk olusan neurokranium’la birlesmez. Mastoid, petrosal kemigin disa dodru
¢cikintisi halindedir.

Oksipital bolge ve temporal bolge




Insanda temporal bolge

Nasal

Lacrimal

process

Fig. 8-37. Skull of modern man.




Hamster kafa iskeleti (ventralden)

Pterygoid fossa Primary palate
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Pituitary above here

Jugular foramen ) 4

N .
Hypoglossal foramen

Occipital condyles

Basioccipital

Styloid process

Fig. 8-36. Hamster skull, posterior part, ventral view. S, Secondary palate.




Splanchnocranim Morfogenezi

Otik kapsiil

Neurokranium _ / Quadrat (I)
' /

Olfaktorial kapsiil
Seratohiyal (Il
Mekel kikirdagi (1)

Pterigoquadrat (1)

Splanknokranium

Sekil 5§ - 20 . Kopek baligi kafatasi. I., Il.ve VII.Birinci ikinci ve yedinci yutak
yaylarinin iskeleti.

Profilden gorunum




Splanchnocranim Morfogenezi

Pterygoquadrate |
Meckel’s cartilage

Basihyal I
Ceratohyal

Hypobranchial

1st Basibranchial

2nd Basibranchial
nmv

Fig. 8-7. Visceral skeleton of a dogfish shark, ventral view. lll to VII, Ceratobranchial
cartilages of the third to seventh pharyngeal arches.

Ventral’den gorunum




Amfistilik cene baglantisi

|. yay pterygoquadrat’la dogrudan neurokranium’a baglanir
Il.yay hyomandibula ile neurokranium’a baglanir

Elasmobranchia
(kopek baligt)




Hyostilik cene baglantisi

|. Yayin pterygoquadrad’i,ll. Yayin hyomandibulasina baglanir
Hyomandibula neurkranium’un otik bolgesine baglanir
(ModernTeleost'lar)




Otostilik cene baglantisi

Pterygoquadrad kafa iskeletiyle kaynasmis
Alt cene quadrad’a asili (Hyomandibula ¢cene baglantisinda
rol oynamaz) — Placodermi, Chimera, Akcigerli baliklar




Cene baglantilari

otic region of
chondrocranium hyomandibular

A. amphistylic

symplectic

quadrate

, o
B. hyostylic articular

~ epipterygoid F. teleost variation of hyostylic

C. autostylic region

stapes Q\\\\\\\ hyoid arch
incus - chondrocranium

malleus squamosal (membrane bone)

alisphenoid

D. autostylic ( craniostylic)
Fic. 10.20. Diagrams indicating various methods of jaw suspension. A, amphistylic,
found in a few primitive elasmobranchs; B, hyostylic, found in sharks and sturgeons;
C, autostylic, found in tetrapods other than mammals; D, craniostylic, typical of
mammals; E, variation of autostylic, found in Polypterus, holocephalians, and lung
fishes; F, teleost variation of hyostylic, found in Amia, Lepisosteus, and teleosts. The
membrane bones investing Meckel’s cartilage are not indicated.




Agnatha — petromyzontia ( Petromyzon marinus )

posterior dorsal cartilage olfactory capsule

anterior dorsal cartilage otic capsule external gill slits

notochord

labial cartilage

lateral distal
mandibular cartilage

lingual cartilage branchial basket | pericardial cartilage

Frc. 10.24. Lateral view of chondrocranium and branchial basket of lamprey, Petro-
myzon marinus. (After Parker, from Schimkewitsch. )

Chondrocranium + Splanchnocranium (lateral’den)




Hyomandibula —

/ Interhyal
Symplectic — 4 6\%

Epihyal —

Ceratohyal __,
Hypohyal \ /
Vil

v, Basuhyal I

BRANCHIAL SKELETON

Salmon

Fig. 8-8. Visceral skeleton of a salmon, upper
and lower jaws removed. Hyoid cartilages are
shown in black. 1 to 4, Hypobranchial, cerato-
branchial, epibranchial, and pharyngobranchial
elements of the third arch, respectively.

Solungac iskeleti (Alabalik)



Orta kulak kemikleri

Malleus

Incus

Stapes
Mekel kikirdagi N

~J~ Oksipital kondil

Stiloid
Annulus
tympanicus
MEMELi EMBRiYOSU

Sekil 5 - 24. Orta kulak kemikleri.Memeli
embriosunda malleus, mekel kikirdaginin
posterior ucudur ve gelismekte olan orta
kulak boglugu tarafindan gevrilir.

Alisphenoid

Incus
/ Malleus
/Sfapes
: Styloid
process

Tracheal cartilage

Cricoid

VISCERAL SKELETON

Fig. 8-15. Visceral skeleton of man. IA, Broken
line connects derivatives of pterygoquadrate
cartilage; IB, broken line connects vestiges and
derivatives of Meckel's cartilage; I, broken line
connects derivatives of second (hyoid) arch com-
mencing dorsally at the stapes and terminating
ventrally at the lesser horn of the hyoid; lll to V,
derivatives of third, fourth, and fifth pharyngeal
arches. Ill, Greater horn of hyoid bone (illus-
trated also in Fig. 12-17).




Tetrapod’larda visseral iskelet

Alt cene

Hypohyal
Ceratohyal ——ZZ Entoglossus

bh
Ceratobranchial
Epibranchial 2 "
3' 4
45

NECTURUS KERTENKELE

Bh Entoglossus

o Dil ve
3/ Urohyl girtlak iskeleti
‘— Ceratobranchial

—Epibranchial

Ceratohyal
Epihyal Anterior
/
__ Anterior N, < boynuz
boynuz 7 3
Posterior
= boynuz ~ = |
Thyroid
kikirdaklari 5
Cricoid kikirdak

Trake kikirdag - o
KEDI

MONOTREMAT

Sekil 5 - 27. Tetrapodlarda visseral iskelet elemanlarinin ( 2 - 5 ) akibeti. Temel
model olarak kuglar esas alinmistir. bh, basihiyal; bbr, basibrankial.




Cricoid

Arytenoid

Fig. 12-10. Laryngeal skeleton of a frog. The
glottis lies between the two arytenoid cartilages.

Kurbaga girtlak iskeleti



& Epiglottis

Greater horn of hyoid Q

: - Hyoid bone

Superior horn of

thyroid cartilage Thyrohyoid ligament

_ Thyroid notch

Thyroid cartilage

jf Cricothyroid ligament

Cricoid cartilage

pr f‘i’ '

~ Tracheal ring

Fig. 12-17. Human larynx, frontal view. (From Francis: Introduction to human anatomy,
ed. 5, St. Louis, 1968, The C. V. Mosby Co.)

Insan girtlak iskeleti (Frontal’den goriiniim)




External naris

Dermatocranium
( Primitif model)

Orbit

Parietal foramen

Fig. 8-17. Approximation of the basic pattern
from which tetrapod dermatocrania have di-
verged, based on a labyrinthodont. Broken lines
indicate crossopterygian opercular elements lost
by early tetrapods. Scale-like appearance of
dermal bones shown on right. DO, Dermoccipi-
tal; F, frontal; IT, intertemporal; Lac, lacrimal;
N, nasal; P, parietal; PF, prefrontal; PO, post-
orbital; PoF, postfrontal; Pre, premaxilla; Sq,

DERMATOCRANIUM squamosal; ST, supratemporal; Qj, quadrato-

imiti iugal; Tab, tabular.
Primitive pattern jugal; Tab, tabular




naris

mesethmoid

optic foramen—4;

orbital

cartilage

fissure

foramen
rotundum

foramen
lacerum

ectethmoid
palatine
presphenoid
orbitosphenoid
basisphenoid
N pleurosphenoid

prootic
opisthotic

A

quadrate
basioccipital
exoccipital

naris
mesethmoid

orbital fissure

hypophyseal
)\ fossa

foramen
lacerum

prootic
epiotic
opisthotic
supraoccipital

Fic. 10.19. Diagrams of A, ventral, and B, dorsal views of the typical tetrapod

chondrocranium, showing the main regions

which ossity to form cartilage bones. The

palatopterygoquadrate bar is also included. (After Kingsley, “Comparative Anatomy

of Vertebrates,” The Blakiston Division,

mission. )

McGraw-Hill Book Company, Inc. By per-




Vomer

Ectopterygoud \[Q £
Endopterygoid —M |

Basisphenoid — 7_:'- ;

Quadrat- — &

CROSSOPTERYGII LABYRINTHODONT

Sekil § - 29. Crossopterygii ve Labirintodont’larda primer damak (Yapisal
benzerliklere dikkat ediniz ).

Primer damak




Premuxilla' JRNECC -
P 2

SEYMOURIA

Premaxilla

RANA NECTURUS
PRIMARY PALATES

Fig. 8-21. Ventral views of primary palates of a primitive reptile (Seymouria), a lower
bony fish (Amia), a modern amphibian (Rana), and a tailed amphibian (Necturus). Palatal
bones (in gray) are numbered. 1, Vomer; 2, palatine (in Necturus, palatopterygoid); 3,
ectopterygoid; 4, pterygoid; 5, parasphenoid; 9, epipterygoid. Cartilage is indicated by
diagonal lines; internal nares are black. Amia lacks internal nares. Oc, Cartilaginous
portion of otic capsule against which stapes articulates; Opis, opisthotic; Pro, prootic;
Qd, quadrate; Qj, quadratojugal; Sq, squamosal. Note tiny teeth far back on parasphenoid
of Amia and absence of maxillas in Necturus.

Primer damak



Sella turcica in - 1ernal auditory meatus

basisphenoid in petrous portion
Tentorium
Olfactory foramina in cerebelli

cribriform plate

Hamulus

Basioccipital

Premanxilla Supraoccipital

Secondary Maxilla
palate

Palatine

Fig. 8-22. Sagittal section, cat skull, showing bony part of secondary palate in black. C,
Canine tooth; E, mesethmoid (perpendicular plate of ethmoid); F, frontal sinus in frontal
bone; M, middle cranial fossa housing cerebral hemispheres; N, nasal passageway; P,
posterior cranial fossa housing cerebellum; S, sphenoidal sinus in presphenoid bone. The
teeth to left of the canine are incisors; those to the right are premolars except the last,
which is a molar. The olfactory bulb of the brain lies against the cribriform plate.

Segonder damak - Kedi kafa iskeleti




Frontonasal process

External naris
Lateral nasal fold Premaxilla

™ Median palatal
process

EMBRYOGENESIS

C
HUMAN INFANT YOUNG CAT

SECONDARY PALATES

Fig. 8-23. A to C, Formation of secondary palate in man. D, Secondary palate of a young
cat for comparison. In A (fetus approximately 18 weeks old) the palatine processes of the
maxilla, 7, are growing toward the midline, forming a secondary roof (stippled) in the oral
cavity. Dark gray is the primary roof containing Rathke's pouch, R, which gives rise to the
adenohypophysis. In B the palatine processes of the maxillas have met anteriorly. Failure of
closure will result in a cleft palate. In C the palatine processes of the maxillas, 7, have
met in the midline and palatine processes of the palatine bones, 8, have also formed. In
D, 6 indicates the palatine processes of the premaxillas. Arrows indicate nasal passageway.

Segonder damak gelisimi - Insan



AA

Sp.
E. ALLIGATOR

D. MODERN MAMMAL

Fig. 8-32. Theoretical evolution of the mandible. A to D, Probable successive stages of
evolution of the lower jaw of mammals. The dentary (oblique lines) became increasingly
larger, and other elements were reduced and finally lost. E to G, Lower jaws of amphibian,
reptile, and young bird for comparison with basic pattern. In the modern reptile the pattern
has been modified less than in the frog. All elements are dermal bones except those in
dotted outline, which are derivatives of Meckel's cartilage. an, Angular; art, articular;
asp, angulosplenial; cor, coronoid; mm, mentomeckelian; ps, postsplenial; sa, surangular;
sp, splenial.

Alt cenenin evrimi — Teorik olarak




Supraorbital Supraoccipital
Epiotic

Parietal
Prefrontal Frontal

Mesethmoid

Lacrimal N /i Posttemporal

Pterotic
Maxilla

Premaxilla—

Dentar

Pterygoid
Articular

Quadrate

. Interopercular
Symplectic Metapterygoid

Preopercular

SAZAN

Sekil 5- 32. Sazan'da kafa iskeleti Koyu noktali yerler kemiklesmemis kikirdagi
géstermektedir.

Kafa iskeleti — operkular seri - Kemikli balik ( Sazan )




A — Platibazik tip kafa (Amphibia), - B - Trofobazik tip kafa (Reptilia)

premax — alary process
Ve $?f (premax)
maxilla \; Y 7

&/ AR\ nasal

cr par (pro)
occ con exoc

mmKk angiosplenial

E E dentary
-sﬁ/ E:\

angiosplenial mmk
e 2u2




Sekil 5 - 33. Reptillerde temporal aciklik tipleri. A, anapsid tip (Ata reptiller,
kaplumbagalar); B, synapsid tip (Memeli benzeri reptiller); C, parapsid tip (tikenmig

osaurs ve denizel reptiller); D, diapsid tip (Rhynchocephalia, kertenkele ve
po, postorbital; sq,

plesi
yilanlar - bir ya da iki temporal yay kaybolmus). j, jugal; p, parital,

squamosal.

Reptil kafa iskeletindeki ozellesmeler




Hareketli
quadrat Palatine Pterygoid

Ectopterygoid

/7 Hareketli

% & : quadrat
Premaxilla / ~ T~

Dentar 2
Maxilla

Zehir digi Quadratojugal

Sekil 5 - 34. Kinetik damak ve quadrad kemikler. A - B, yilan’da; C, kus'ta. A, agiz
hemen hemen kapali. B ve C, adiz agik. (Oklar hareket yéniinii géstermektedir).

Kinetik damaklar




Fig. 8-34. Chief components of the neurocranium (dark) and dermatocranium (white) in a
mammalian skull. The vomer, palatine, and pterygoid are components of the primary
palate. The premaxilla and maxilla contribute to the secondary palate. The dentary is an
element of the visceral skeleton.

As, Pleurosphenoid (alisphenoid) I, Interparietal PM, Premaxilla
Ba, Basioccipital N, Nasal Ps, Presphenoid
Bs, Basisphenoid Os, Orbitosphenoid Pt, Pterygoid

C, Cribriform plate of ethmoid Ot, Otic (petrous) So, Supraoccipital
E, Ethmoid, perpendicular plate P, Parietal Sq, Squamosal
Ex, Exoccipital Pa, Palatine Vo, Vomer

F, Frontal

Memeli kafa iskeleti (Sematik)
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