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theory of phylembryogenesis-deviation

» a systematic co-ordination of
ontogenetic and phylogenetic
developements of morphological
characters
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» deviation is nothing else then a

change In the characters then the
normal ontogeny

Y

* deviation generally occur In
intermediate stages of
ontogenesis



the idea Initiated by:-

a theory put forth by Russian palaeontologist Severtsov postulating that
phylogenetic changes in organisms are conditioned by ontogenetic
alterations in that certain events are added modified added or deleted in
the development of an embryo based on the events of ancestral
development.



A.N Severtsov

While a student Severtsov, with P. P. Sushkin, entered a department competition on the
organization and taxonomy of the Apoda and was awarded a gold medal. In 1895
Severtsov defended his master’s dissertation, “O raxvitu zatylochnoy oblasti nizshikh
pozvonochnykh v svyaz: s voprosom o metamerii golovy” (“On the Development of the
Occipital area of the Lower Vertebrates in Connection With Metameres of the Head™). For
the next three years he worked in the marine biological stations at Banyuls-sur-Mer,

Villefranche, and Naples, and 1n the zoological laboratories at Munich and Kiel. The

research done abroad was included 1n his doctoral dissertation, “Metameria golov

elektricheskogo skata” (“Metameres of the Head of the Torpedo Ray”), which he defended }
in 1898. Severtsov did scientific and administrative work at Dorpat (now Tartu, Estonian *

{xpynne (HEHT PYCCRYN UG HDBIN,
 OCHOBOMOMOMHNK HOVKH
%

S.S.R.), where from 1898 to 1902 he occupied the chair of zoology, then at Kiev (1902—
1911), and at Moscow (1911-1930).
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Chordates
- Lophotrochozoan Ecdysozoan Phylum Phylum
h I h t Craniates phyla phyla Echinodermata Chordala
phylum choraata —

r—

-—

Deuterostomes

who are classified in chordata
phylum

Ancestral
bilaterian

Echinoderms
Urochordates
Cephalo-
chordates
Haglishes
Lampreys
vertebrates

< Hinged jaws
Two sets of paired appendages

< Vertebral column

« Cranium (skull)
Elaboration of brain
Paired sensory organs

on head
Noural crest cells

PHYLUM CHORDATA

Dorsal Notochord-long rod that supports the body-

becomes the vertebrae in most, Notochord

Dorsal, hollow nerve cord
Dorsal Nerve cord-becomes the central nervous system. Pharyngeal slits
: . . . 2 , Postanal tail

Pharyngeal gill shits-openings in the throat for feeding &

Anceostral
deuterostome

breathing-becomes the Pharynx in humans.

Tail-forms in embryos and extends past the anus.
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embryo description of
vertebrates
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nervous system of animalia:-
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Symphalangus

Cercopithecidae
(Old World monkeys)

developement of brain in hominidae:-

Orangutan

Pongo pygmaeus

Nomascus

Hylobatidae
(Small apes)

Pongo abelli

Ponginae

Hominoidea
(Apes)

Gorilla

Gorilla beringei
Gorilla gorilla

Gorillini

Hominidae
(Great apes)

Chimpanzee
and Bonobo

Pan troglodytes
Pan paniscus
Homo sapiens
(Million years ago)

Hominina

Hominini

Homininae
(African great apes)
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Creation

on
Display

Humans and chimps have similar
structures at the shoulder joint, but
the space where the chimp's upper

arm connects to the shoulder blade is
tilted upward, allowing the chimp to

raise its arms overhead to reach tree
branches with little muscular effort.

Chimps’ pelvic blades flare out
sideways, causing chimps to
lurch from side to side as they
walk. Human pelvic blades are
angled front to back, allowing us
to walk gracefully without that
side-to-side, lurching motion.

The chimp's fingers are curved, as
opposed to the relatively straight
human fingers. These long, curved
fingers equip the chimp for hanging
from branches with ease.




development of
Nervous system

Development of the Nervous System:
The Human Embryo

» Layers of cells in the embryo:

* Ectoderm forms the nervous systems as well
as the epidermis and parts of the eyes and
ears

* Mesoderm forms connective tissue, muscle,
blood, blood vessels

* Endoderm forms the linings of the body

* Throughout the embryonic and fetal
period different cell types are created; the
process is called differentiation.

Vesicula anditiva

3 , Gang. radicis n. 1X
Gang. acusticum
Gang. semilunare n. V : Gang. petrosum
Cerebellum N.VIL ¢ :
(; a3
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N. maxillaris”

N. mandibularis
Gang. geniculatum
N. chorda tympani

Tubus digest.”

R. terminalis lateralis

N. femoralis . R. terminalig anterior
N. obturatornus
Mesonephros

Nn. ilioing. et hypogastr.

Fic. 307 ~Lateral view of a reconstruction of a 10 mm, human embryo, <hf)wmg l}bn lr?rl_g:.n ang
distribution of the peripheral nerves, The ganglionic masses are rr;;rvsc'n!c‘:l by ¢ .1rr.:}r. an
the fiber bundles by lighter shading. For purposes of orientation the Jla}"-"é“”; BT PO
of the viscera are shown. The arm and leg are represented by transparent masses into the
substance of which the nerve branches may be followed. Sireeter.




(C) Oropharyngeal —

neural tube formation and

Oropharyngeal —

development:-

— Oropharyngeal
/' membrane

Prechordal
plate

Dorsal view of a human embryo

Neural
plate

Neural
Notochord

" plate
A. Dorsal view of human

embryo at approximately .
day 22. Seven distinct | SN bige 4
somites are visible on each '\ |, @/J poe
side of the neural tube. '

Notochordal
process

_~Neural fold

Primitive
node

— Primitive
streak

Primitive
streak

Regressing primitive
streak

Cloacal
Dlate

-Somite

B. Dorsal view of human

embryo at approximately J| - cwene M1 x
day 23. The nervous ‘

system IS in connection

with the amniotic cavity
through the cranial and

caudal neuropores.

B \ ‘ +-Caudal

neuropore




e
About 50 days after
conception, five main divisions

| of the brain are visible.

@) Development of the human brain

4 \
A few weeks after conception, the
head end of the neural tube shows

Y4

three main divisions. ‘ Midbrain ) | é‘vrvhr.ll
".‘ Hindbrain lelencephalon [ hemisphere
\(’,_llrdl tube Forebrain - Slﬁin.ll \'\_,-;'f: —_ ‘
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Diencephalon ! '
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(b) Divisions of the nervous system (¢) Adultbrain
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F Medulla

Neural groove

Spinal cord
Somatic (skeletal) nerves
s Sympathetic
Autonomic - division
> ganglia }

Epidermis

Peripheral
nervous system

and nerves Parasympathetic

division

THE MIND’S MACHINE, Figure 2.12

2012 Sinauer Associates, Inc.
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anomalies of nervous system in human

Craniorachischisis
Completely open brain
and spinal cord

Spina bifida occulta
Closed asymptomatic NTD inwhich some
of the vertebrae are not completely closed

R

Anencephaly Encephalocele Iniencephaly

Open brain and lack Herniation of the meninges Occipital skull and spine defects witl
of skull vault (and brain) extreme retroflexion of the head

Closed spinal dysraphism Meningocele Myelomeningocele
Deficiency of atleast two vertebral Protrusion of the meninges (filled with CSF) Open spinal cord
arches, here covered with a lipoma through a defect in the skull or spine (with a meningeal cyst)



Anencephaly
cases:-




encephalocoel
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Spina Bifida (Open Defect)

Dura Mater

spina bifida cases:-

Spinal Fluid




thank you for your attention



