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Loading	preview	We	are	sorry,	the	preview	at	the	moment	is	not	available.	You	can	download	the	document	by	clicking	the	button	above.	Section	of	biology	studying	prenatal	biology	This	article	deals	with	the	development	of	embryos	in	animals.	For	the	development	of	plant	embryos,	see	Sporophyte.	1	–	morula,	2	–	blastula	1	–	blastula,	2	–	gastrula
with	blastopore;	orange	–	ectoderma,	red	–	endoderma	Embryology	(from	Greek	á1⁄4	Î2Ï	Î1⁄2,	embryo,	«nascituro,	embryo,	embryo,	E	-Î»Î	Î3Î	̄±,	-logia)	is	the	branch	of	biology	that	studies	the	prenatal	development	of	gametes	(sexual	cells),	fectoderma	and	embryo	development.	In	addition,	embryology	includes	the	study	of	congenital	disorders	that
occur	before	birth,	known	as	theology.	The	primitive	embryology	was	proposed	by	Marcello	Malpighi,	and	known	as	preformationism,	the	theory	that	organisms	develop	from	pre-existing	miniature	versions	of	themselves.	Aristotle	proposed	the	now	accepted	theory,	the	epigenesis.	Epigenesis	is	the	idea	that	organisms	develop	from	seed	or	egg	in	a
sequence	of	phases.	Modern	embryology	developed	from	the	work	of	Karl	Ernst	von	Baer,	although	precise	observations	were	made	in	Italy	by	anatomists	such	as	Aldrovandi	and	Leonardo	da	Vinci	in	the	Renaissance.	Comparative	Embryology	Preformationism	and	Epigenesis	A	small	person	(a	homunculus)	in	sperm,	as	designed	by	Nicolaas
Hartsoeker	in	1695Recently,	in	the	eighteenth	century,	the	dominant	concept	in	Western	human	embryology	was	the	preformation:	the	idea	that	the	sperm	contains	an	embryo	“a	preformed	child,	in	miniature,	or	homunculus	“,	which	simply	becomes	larger	during	development.	The	competing	explanation	of	embryo	development	was	the	epigenesis,
originally	proposed	2,000	years	earlier	by	Aristotle.	The	very	early	embryology	comes	from	the	work	of	Italian	anatomists	Aldrovandi,	Aranzio,	LeonardoVinci,	Marcello	Malpighi,	Gabriele	Fallopio,	Girolamo	Cardano,	Emilio	Parisano,	Fortunio	Liceti,	Stefano	Lorenzini,	Spallanzani,	Enrico	Sertoli,	Mauro	Mauro	According	to	epigenesis,	the	form	of	an
animal	gradually	emerges	from	a	relatively	informal	egg.	As	the	microscopy	improved	in	the	19th	century,	biologists	could	see	that	embryos	took	shape	in	a	series	of	progressive	phases,	and	epigenesis	shifted	the	preformation	as	a	preferred	explanation	by	embryologists.	"CLEVAGE"	Splitting	is	the	initial	phase	of	embryonic	development.	Scission
refers	to	the	many	mythical	divisions	that	occur	after	the	egg	is	fertilized	by	the	sperm.	The	way	cells	divide	is	specific	to	some	types	of	animals	and	can	take	many	forms.	The	holoblastic	split	is	the	complete	division	of	cells.	The	holoblastic	split	can	be	radial	(see:	radial	split),	spiral	(see:	spiral	split),	bilateral	(see:	bilateral	split),	or	rotational	(see:
rotational	split).	In	the	holoblastic	split	the	whole	egg	will	divide	and	become	the	embryo,	while	in	the	meroblastic	split	some	cells	will	become	the	embryo	and	others	will	become	the	yolk	sack.	Meroblastic	Meroblastic	division	is	the	incomplete	division	of	cells.	The	dividing	tear	does	not	protrude	in	the	yolk	region	as	these	cells	prevent	the	formation
of	the	membrane	and	this	causes	the	incomplete	separation	of	the	cells.	Meroblastic	fission	can	be	bilateral	(see:	bilateral	fission),	discoidal	(see:	discoidal	fission)	or	centripetal	(see:	centripets).	Basic	Phyla	The	animals	belonging	to	the	basic	phyla	have	a	holoblastic	radial	split	that	determines	a	radial	symmetry	(see:	Symmetry	in	biology).	During	the
split	is	a	central	axis	around	which	all	divisions	rotate.	Base	phyla	also	has	only	one	or	two	embryonic	cell	layers	compared	to	the	three	in	bilateral	animals	(endoderma,	mesoderma	and	ectoderma).	Bilaterals	In	bilateral	animals	the	split	may	be	holoblastic	or	meroblastic	to	of	the	species.	During	gastrulation,	the	blastula	develops	in	one	of	two	ways
that	divide	the	entire	animal	kingdom	into	two	halves	(see:	Embryological	origins	of	the	mouth	and	the	mouth).	If	in	blastula	the	first	pore,	or	blastopore,	becomes	the	mouth	of	the	animal,	it	is	a	protostome;	If	the	blastopore	becomes	the	anus	then	it's	a	deuteromome.	Protostoms	include	most	invertebrate	animals,	such	as	insects,	worms	and
molluscs,	while	deuterosThemes	include	vertebrates.	In	due	time,	the	blastula	changes	into	a	more	differentiated	structure	called	the	gastrula.	Immediately	after	the	formation	of	the	stomach,	three	distinct	layers	of	cells	(germ	layers)	from	which	all	the	organs	and	tissues	of	the	body	develop.	The	layers	of	Germ	The	inner	layer,	or	endoderm,	give	rise
to	digestive	organs,	gills,	lungs	or	swimming	bladder	if	present,	kidneys	or	nephritis.	The	middle	layer,	or	mesoderma,	gives	rise	to	the	muscles,	skeleton	if	it	exists,	and	to	the	blood	system.	The	outer	layer	of	cells,	or	ectoderm,	originates	the	nervous	system,	including	the	brain,	and	skin	or	shell	and	hair,	bristles	or	scales.	Drosophila	melanogaster
(fruit	fly)	Drosophila	has	been	used	as	a	development	model	for	many	years.	Studies	have	found	many	useful	aspects	of	development	that	apply	not	only	to	fruit	flies	but	also	to	other	species.	Below	is	the	process	leading	to	cellular	and	tissue	differentiation.	The	genes	of	the	maternal	effect	help	to	define	the	anterior-posterior	axis	using	Bicoid	(genes)
and	Nanos	(genes).	The	gap	genes	establish	three	broad	segments	of	the	embryo.	The	pairing	genes	define	the	seven	segments	of	the	embryo	within	the	boundaries	of	the	second	large	segment	that	has	been	defined	by	the	genes	of	the	gap.	Segment	polarity	genes	define	other	segments	7	by	dividing	each	of	the	pre-existing	7	segments	in	the	front
and	back	using	a	Hedgehog	and	Wnt	gradient.	Homootic	genes	(Hox)	use	segments	14	as	reference	points	for	specific	cell	differentiation	types	and	histological	developments	corresponding	to	each	cell	type.	The	are	bilateral	animals	that	have	a	rotational	holographic	cleavage.	Humans	are	also	deuterothemes.	As	regards:	The	embryo	refers	to	the
sphere	of	cells	in	division	from	the	moment	the	zygote	is	implanted	in	the	uterine	wall	until	the	end	of	the	eighth	week	after	conception.	In	addition	to	the	eighth	week	after	conception	(tenth	week	of	pregnancy),	the	developing	human	being	is	then	called	a	fetus.	Evolutionary	Embryology	Further	information:	Evolutionary	Biology	Evolutionary
Embryology	is	the	expansion	of	embryology	compared	with	the	ideas	of	Charles	Darwin.	Similar	to	Karl	Ernst	von	Baer's	principles	which	explain	why	©	Many	species	often	appear	similar	among	themselves	in	the	early	stages	of	development,	Darwin	argued	that	the	relationship	between	the	groups	can	be	determined	on	the	basis	of	common
embryonic	structures	and	larvae.	Principles	of	Von	Baer	The	general	characteristics	appear	first	in	the	development	of	the	specialist	characteristics.	More	specialized	characters	develop	from	the	more	general	ones.	The	embryo	of	a	given	species	never	resembles	the	adult	form	of	a	lower	species.	The	embryo	of	a	given	species	resembles	the
embryonic	form	of	a	lower	species.	[1]	Using	Darwin's	theory,	evolutionary	embryologists	were	able	to	distinguish	between	homologous	and	similar	structures	between	different	species.	Similar	structures	are	those	that	the	similarities	between	them	derive	from	a	common	ancestor,	such	as	the	human	arm	and	bat	wings.	Similar	structures	are	those
that	appear	similar	but	have	no	common	ancestral	derivation.	Until	the	birth	of	modern	embryology	through	the	observation	of	a	mammal's	egg	by	Karl	Ernst	von	Baer	in	the	1827,	there	was	no	clear	scientific	understanding	of	embryology.	Only	in	the	late	1950s,	when	ultrasounds	were	first	used	for	uterine	scanning,	was	the	true	history	of	the
development	of	the	human	fetus	available.	Karl	Ernst	von	Baer,	together	with	Heinz	Christian	Pander,	proposed	the	germ	level	theory	of	development,	which	helped	explain	how	the	embryo	developed	in	progressive	phases.	Part	of	this	explored	explanation	explored	Embryos	in	many	species	often	seem	similar	to	each	other	in	the	early	stages	of
development	using	its	four	principles.	Modern	embryology	research	is	fundamental	to	evolutionary	developmental	biology	(“Evo-Devo”),	which	studies	the	genetic	control	of	the	developmental	process	(e.g.	Morphogens),	its	connection	to	cell	signaling,	its	roles	in	certain	diseases	and	mutations,	and	its	links	to	stem	cell	research.	Embryology	is	the	key
to	gestational	surrogacy,	which	is	when	the	sperm	of	the	father	and	the	expected	egg	of	the	expected	mother	are	fused	in	a	laboratory	that	forms	an	embryo.	This	embryo	is	then	inserted	into	the	surrogate	carrying	the	child	to	term.	Medical	embryology	Medical	embryology	is	widely	used	to	detect	abnormalities	before	birth.	2-5%	of	children	are	born
with	an	observable	abnormality	and	medical	hemriology	explores	the	different	ways	and	stages	that	these	abnormalities	appear	in	[1].	[1]	Genetically	derived	abnormalities	are	referred	to	as	malformations.	When	there	are	multiple	malformations,	this	is	considered	a	syndrome.	When	anomalies	occur	due	to	external	contributors,	these	are
interruptions.	External	contributors	causing	disruptions	are	known	as	teratogens.	Common	teratogens	are	alcohol,	retinoic	acid,	[2]	ionizing	radiation	or	hyperthermal	stress.	Vertebrate	and	Invertebrate	Embryology	many	principles	of	embryology	apply	to	invertebrates	and	vertebrates.	Therefore,	the	study	of	invertebrate	embryology	has	advanced
the	study	of	vertebrate	embryology.	However,	there	are	also	many	differences.	For	example,	many	invertebrate	species	release	a	larva	before	completing	development;	At	the	end	of	the	larval	period,	an	animal	for	the	first	time	comes	to	resemble	an	adult	similar	to	its	parent	(s).	Although	invertebrate	embryology	is	similar	in	some	ways	for	different
animals	There	are	also	countless	variations.	For	example,	while	spiders	proceed	directly	from	the	egg	to	the	adult	form,	many	insects	develop	through	at	least	one	larval	stage.	For	the	embryology	of	particular	species,	so-called	normal	staging	tables	were	produced,	which	focus	mainly	on	external	evolutionary	characteristics.	Since	the	variation	in	the
progress	of	development	makes	the	comparison	between	the	species	difficult,	a	Character-based	event	system	was	developed,	which	documents	these	differences	and	allows	phylogenetic	comparisons	between	species.	[3]	Birth	of	development	biology	after	the	years	-	50s,	with	the	crumbling	of	the	helical	DNA	structure	and	growing	knowledge	in	the
field	of	molecular	biology,	the	biology	of	development	has	emerged	as	a	field	of	study	that	tries	to	correlate	genes	with	The	morphological	change,	trying	to	determine	which	genes	are	responsible	for	any	morphological	change	that	occurs	in	an	embryo	and	how	these	genes	are	adjusted.	Human	embryos	of	Leonardo	da	Vinci	Human	embryos	at	six
weeks	of	gestation	Histological	film	of	10-day	mouse	embryo	today,	human	embryology	is	a	key	matter	in	medical	schools,	as	well	as	in	biology	and	zoology	programs	both	at	a	university	and	postgraduate	level.	Ancient	history	Egypt	The	study	of	embryology	has	a	long	pedigree.	The	knowledge	of	the	Placenta	dates	back	at	least	at	the	ancient	Egypt,
where	the	placenta	was	considered	the	seat	of	the	soul.	There	was	also	an	Egyptian	official	who	held	the	Placenta	king	aperitic	title.	Furthermore,	an	Egyptian	text	of	Akhenaten's	time	states	that	a	human	being	originates	from	the	egg	that	grows	in	women	[4].	Ancient	India	A	variety	of	conceptions	on	the	embryology	appeared	in	the	ancient	Asia.	[5]
An	increased	understanding	of	the	embryonic	process	was	known	by	ancient	India.	Descriptions	of	the	amniotic	membrane	appear	in	the	Bhagavad	Trip,	in	the	Purana	Bhagavata,	[6]	and	in	Sushruta	Samhita.	For	example,	Sushruta	Samhita	claims	that	an	embryo	emerges	from	sperm	and	blood,	which	in	turn	find	theirs	in	kilo.	In	the	third	month,
differentiation	of	body	parts	such	as	arms,	legs	and	head	And	this	is	followed	in	the	fourth	month	from	the	development	of	the	heart,	the	chest	and	the	abdomen.	In	the	sixth	month,	hair,	bones,	nerves,	nails	and	veins	develop,	and	in	the	eighth	month	the	vital	force	(Le	Ojas)	is	attracted	by	the	mother	and	child	under	development.	The	father	gives	the
harsh	parts	of	the	body	to	the	developing	fetus,	while	the	soft	parts	come	from	the	mother.	As	with	Aristotle,	Sushruta	Samhita	compares	embryonic	development	to	coagulation	of	milk	in	cheese.	It	claims	that	the	conditions	of	heat	cause	the	formation	of	seven	layers	of	leather	around	the	fetus,	just	like	the	creamy	layers	of	the	cheese	forming	from
milk.	One	of	the	Upanishads,	known	as	Garbhopanisa,	states	that	the	embryo	is	â	â	â	â	â	â	€	™	water	the	first	night,	in	seven	nights	is	like	a	bubble,	at	the	end	of	the	month	it	becomes	a	ball.	At	the	end	of	a	month	it	hardens,	in	two	months	the	head	is	formed	».	[7]	The	Indian	medical	tradition	in	the	Ayurveda	also	has	conceptions	of	the	embryology
from	antiquity.	Then	Dalhana,	a	medieval	commentator	on	Sushruta	Samhita,	also	describes	embryonic	development.	Dalhana	claims	that	in	the	first	month	the	fetus	has	a	gelatinous	form,	while	the	cold	and	the	heat	cause	a	change	of	hardness	during	the	second	month.	The	differentiation	of	the	limbs	takes	place	in	the	third-four	months	and	the
intelligence	even	after.	[8]	Greece	ancient	pre-social	philosophers	Many	pre-social	philosophers	have	opinions	on	different	aspects	of	embryology,	although	there	are	some	prejudices	in	the	description	of	their	opinions	in	subsequent	authors	such	as	Aristotle.	According	to	Empedocle	(whose	views	are	described	by	Plutarch	in	the	I	century	D.C.),	lived
in	the	FI	century	A.C.,	the	embryo	derives	and	receives	blood	from	four	vessels	throughout;	Two	arteries	and	two	veins.	Also	he	kept	nerves	as	originating	in	the	equal	mixtures	of	land	and	air.	He	also	said	that	men	begin	to	form	within	the	first	month	and	ended	up	by	fifty	days.	He	agreed	that	men	men	formed	within	50	days,	but	believed	women
took	a	full	two	months	to	be	fully	knitted.	One	observation,	variously	attributed	to	Anaxagora	of	Clazomenae	or	Alcmaeon	of	Croton,	says	that	the	milk	produced	by	mammals	is	analogous	to	the	white	of	the	fowl	egg.	Diogenes	of	Apollonia	argued	that	a	mass	of	flesh	is	formed	first,	only	then	followed	by	the	development	of	bones	and	nerves.	Diogenes
was	able	to	recognize	that	the	placenta	was	a	nutritional	source	for	the	growing	fetus.	He	also	claimed	that	the	development	of	males	took	four	months,	but	that	the	development	of	females	took	five	months.	He	didn’t	think	the	embryo	was	alive.	Alcmaeon	has	also	made	some	contributions,	and	is	the	first	person	reported	to	have	practiced	dissection.
An	idea	that	lasted	for	a	long	time,	first	claimed	by	Parmenides,	was	that	there	was	a	connection	between	the	right	side	of	the	body	and	the	male	embryo,	and	between	the	left	side	of	the	body	and	the	female	embryo.	According	to	Democritus	and	Epicurus,	the	fetus	feeds	at	the	mouth	inside	the	mother	and	there	are	comparable	tits	that	provide	this
nourishment	inside	the	mother’s	body	to	the	fetus.	[9]	Discussions	of	various	points	of	view	regarding	how	long	it	takes	for	specific	parts	of	the	embryo	to	form	appear	in	an	anonymous	document	known	as	Nutrition.	Greek	discussions	on	embryology	have	often	tried	to	answer	several	questions.	One	question	was	whether	only	the	male	had	a	semen
that	developed	in	the	embryo	within	the	female	breast,	or	whether	both	the	male	and	the	female	had	a	semen	that	contributed	to	the	developing	embryo.	The	difficulty	that	seed	theorists	faced	was	to	explain	the	maternal	resemblance	of	the	offspring.	One	problem	that	the	two-seed	theorists	faced	was	why	the	female	semen	was	needed	if	the	male
already	had	a	semen.	A	common	solution	to	this	problem	was	that	the	female	semen	was	inferior	or	inactive.	Another	question	to	answer	was	the	origin	of	the	seed.	A	theory	to	a	This,	known	as	the	encephalomyelosis	theory,	stated	that	the	semen	comes	from	the	brain	or	bone	marrow.	Next	came	pangenesis,	which	claimed	that	the	seed	was	extracted
from	the	whole	body	to	explain	the	general	similarity	in	the	body	of	the	offspring.	Subsequently	on	the	hematogenic	theory	he	developed	which	claimed	that	the	semen	was	extracted	from	the	blood.	A	third	question	concerned	how	or	in	which	form	the	progeny	existed	in	the	semen	before	it	developed	into	an	embryo	and	a	fetus.	According	to	the	pre-
formatists,	the	body	of	the	progeny	already	existed	in	a	pre-existing	form	but	not	developed	in	the	seed.	Three	variants	of	pre-formatism	were	homunomeric	pre-formatism,	anniomoiomeric	pre-formatism,	and	homuncular	pre-formatism.	According	to	the	first,	the	homogeneous	parts	of	the	body	(e.g.	humors,	bones)	already	exist	pre-formed	in	the
semen.	The	second	argued	that	it	was	the	aniomomerous	parts	that	were	pre-formed.	Finally,	the	third	view	held	that	the	whole	was	already	an	organic	to	unified	thing.	Pre-Formatism	was	not	the	only	view.	According	to	epigenesis,	parts	of	the	embryo	form	later	after	conception.	[10]	Hippocrates	Some	of	the	best	known	early	ideas	about	the	embryo
come	from	Hippocrates	and	the	Hippocratic	Corpus,	where	the	discussion	about	the	embryo	is	generally	given	in	the	context	of	the	discussion	about	obstetrics	(pregnancy	and	childbirth).	Some	of	the	most	important	Hippocratic	texts	on	embryology	include	the	regime	on	acute	diseases,	semen	and	child	development.	Hippocrates	said	that	the
development	of	the	embryo	is	set	in	motion	by	fire	and	that	the	nourishment	comes	from	the	food	and	breath	introduced	into	the	mother.	The	outer	layer	of	the	embryo	solidifies	and	the	fire	inside	consumes	the	moisture	that	gives	way	to	the	development	of	bones	and	nerves.	The	fire	in	the	deepest	part	becomes	the	belly	and	the	air	channels	are
developed	to	transmit	nourishment	to	it.	The	closed	fire	also	helps	to	form	the	and	allowsIn	this	description,	Hippocrates	aims	to	describe	the	causes	of	development	rather	than	to	describe	what	is	developing.	Hypocrites	also	develop	visions	similar	to	pre-formationism,	where	they	claim	that	all	parts	of	the	embryo	are	developing	simultaneously.
Hypocrites	also	believed	that	maternal	blood	nourished	the	embryo.	This	blood	flows	and	clots	to	help	form	the	flesh	of	the	fetus.	This	idea	is	derived	from	the	observation	that	menstrual	blood	stops	during	pregnancy,	which	Hippocrates	took	to	imply	that	it	was	redirected	to	fetal	development.	Hippocrats	also	claimed	that	meat	differs	in	different
organs	of	the	body,	and	Hippocrats	saw	as	analogous	an	experiment	in	which	a	mixture	of	substances	placed	in	the	water	differs	in	different	layers.	Comparing	the	seed	to	the	embryo,	Hippocrate	further	compared	the	stem	to	the	umbilical	cord.	[11]	Aristotle	Some	embryological	discussion	appears	in	the	writings	of	the	predecessor	of	Aristotle	Plato,
especially	in	his	Timeo.	One	of	his	views	was	that	the	bone	marrow	acted	as	a	seed	bed	and	that	the	soul	itself	was	the	seed	from	which	the	embryo	developed,	even	if	it	did	not	explain	how	this	development	took	place.	The	scholars	also	continue	to	discuss	his	views	on	various	other	aspects	of	embryology[10].	However,	a	much	more	voluminous
discussion	on	the	subject	comes	from	Aristotle's	writings,	especially	as	it	appears	in	his	On	the	Generation	of	Animals[12].	Some	ideas	about	embryology	also	appear	in	his	Animal	History,	Animal	Parts,	Breathing,	and	Animal	Movement.	The	means	by	which	we	know	that	Aristotle	studied	embryology,	and	most	likely	also	his	predecessors,	consisted	in
the	study	of	developing	embryos	taken	from	animals	and	human	embryos	aborted	and	aborted.	Aristotle	believed	that	the	female	provided	the	material	for	the	development	of	the	embryo,	formed	by	menstrual,	while	the	seed	that	comes	from	male	shapes	counts.	counts.	Believing	that	both	male	and	female	have	contributed	to	the	royal	fetus	goes
against	some	previous	beliefs.	According	to	Eschilo	and	some	Egyptian	traditions,	the	fetus	develops	exclusively	from	male	contribution	and	that	the	female	breast	simply	nourishes	this	growing	fetus.	On	the	other	hand,	the	Melanesians	have	argued	that	the	fetus	is	only	a	product	of	the	female	contribution.	Aristotle	did	not	believe	that	there	were
external	influences	on	the	development	of	the	embryo.	Against	the	Hippocrats,	Aristotle	believed	that	the	new	parts	of	the	body	developed	over	time	rather	than	all	forming	immediately	and	developing	from	then	on.	It	also	considered	whether	each	new	part	originates	from	a	previously	formed	part	or	develops	independently	from	any	previously
formed	part.	On	the	basis	that	different	parts	of	the	body	do	not	resemble	each	other,	he	decided	in	favour	of	this	last	view.	He	also	described	the	development	of	fetal	parts	in	terms	of	mechanical	and	automatic	processes.	In	terms	of	embryo	development,	it	says	that	it	begins	in	a	liquid	state	as	the	material	secreted	from	the	female	combines	with
the	seed	of	the	male,	and	then	the	surface	begins	to	solidify	as	it	interacts	with	heating	and	cooling	processes.	The	first	part	of	the	body	to	differentiate	is	the	heart,	that	Aristotle	and	many	of	his	contemporaries	believed	was	the	position	of	reason	and	thought.	Aristotle	claimed	that	the	vessels	joined	the	uterus	to	provide	nourishment	to	the
developing	fetus.	Some	of	the	most	solid	parts	of	the	fresh	fetus	and,	as	they	lose	moisture	in	heat,	they	turn	into	nails,	horns,	hooves,	beaks,	etc.	The	internal	heat	dries	the	moisture	and	forms	sinews	and	the	bones	and	skin	results	from	the	drying	of	the	meat.	Aristotle	also	describes	the	development	of	birds	in	long	eggs.	He	further	described
embryonic	development	in	dolphins,	some	sharks	and	many	other	animals.	Aristotle	written	singularly	on	the	embryology	of	any	other	pre-modern	author,	and	its	influence	on	the	next	on	the	subject	for	many	centuries	has	been	immense,	introducing	in	the	forms	of	classification	of	the	subject,	a	comparative	method	from	various	animals,	discussion	of
the	development	of	sexual	characteristics,	compared	the	development	of	the	embryo	to	mechanistic	processes,	and	so	on.	[13]	Later	Greek	Embryology	According	to	some	Stoics,	most	of	the	body	parts	were	formed	immediately	during	embryological	development.	Some	Epicureans	claimed	that	the	fetus	is	nourished	by	amniotic	fluid	or	blood,	and	that
it	is	both	male	and	female	nourishment	for	the	development	of	the	fetus.	According	to	the	writings	of	Tertullian,	Herophilus	in	the	fourth	century	BC	described	the	ovaries	and	tubers	Fallopian	(but	not	beyond	what	was	already	described	by	Aristotle)	and	also	dissected	some	embryos.	An	advanced	herophile	did,	contrary	to	the	conceptions	of	other
individuals	such	as	Aristotle,	was	that	the	brain	was	the	center	of	the	intellect	rather	than	the	heart.	Although	not	a	part	of	the	Greek	tradition,	in	Job	10,	the	formation	of	the	embryo	is	compared	to	curdling	milk	into	cheese,	as	described	by	Aristotle.	While	Needham	sees	Job’s	statement	as	part	of	the	Aristotelian	tradition,	others	see	it	as	proof	that
the	milk	analogy	preys	on	the	Aristotelian	Greek	tradition	and	originates	in	Jewish	circles.	14	Moreover,	the	Wisdom	of	Solomon	(7:2)	also	has	the	embryo	formed	by	menstrual	blood.	Soran	of	Ephesus	also	wrote	texts	on	embryology	which	were	in	use	for	a	long	time.	Some	rabbinical	texts	discuss	the	embryology	of	a	Greek	female	writer	named
Cleopatra,	a	contemporary	of	Galen	and	Soran,	who	is	said	to	have	stated	that	the	male	fetus	is	complete	in	41	days	while	the	female	fetus	is	complete	in	81	days.	Several	other	minor	texts	appear	and	describe	various	aspects	of	embryology,	though	without	making	much	progress	from	Aristotle.	Plutarch	has	a	chapter	in	one	of	his	works	entitled	“If	it
was	before,	chicken	or	egg?	Debates	of	the	European	Parliament	The	tradition	also	appears	in	many	Neo-Platonic	traditions.[15]	Alongside	Aristotle,	the	most	influential	and	important	Greek	writer	of	biology	was	Galeno	di	Pergamo,	and	his	works	were	transmitted	throughout	the	Middle	Ages.	Galen	discusses	his	understanding	of	embryology	in	two
of	his	texts,	those	on	natural	faculties	and	fetus	formation[16].	There	is	an	additional	text	attributed	to	Galeno,	known	as	On	the	question	if	the	embryo	is	an	Animal.	Galen	described	embryonic	development	in	four	stages.	In	the	first	phase,	the	seed	predominates.	In	the	second	phase,	the	embryo	is	filled	with	blood.	In	the	third	phase,	the	main
contours	of	the	organs	have	developed,	but	several	other	parts	remain	to	be	developed.	In	the	fourth	stage,	the	training	is	complete	and	has	reached	a	stage	where	we	can	call	it	a	child.	Galen	has	described	processes	that	have	played	a	role	in	the	development	of	embryos	such	as	heating,	drying,	cooling	and	their	combinations.	As	this	development
develops,	the	form	of	life	of	the	embryo	moves	from	that	as	a	plant	to	that	animal	(where	the	analogy	between	the	root	and	the	umbilical	cord	is	made).	Galen	argued	that	the	embryo	was	formed	by	menstrual	blood,	so	his	experimental	analogy	was	that	when	cutting	the	vein	of	an	animal	and	letting	the	blood	flow	in	slightly	heated	water,	a	sort	of
coagulation	can	be	observed.	Detailed	description	of	the	location	of	the	umbilical	cord	compared	to	other	veins[17].	Country	The	question	of	embryology	is	discussed	by	several	patristic	authors,	mainly	in	terms	of	theological	issues,	as	if	the	fetus	has	value	and/or	when	it	begins	to	have	value.	(Although	a	number	of	Christian	authors	continued
classical	discussions	on	the	description	of	the	development	of	the	embryo,	such	as	Jacob	of	Serugh.[18]	A	passenger	reference	to	the	embryo	also	appears	in	the	eighth	anthem	of	Efrem,	the	hymns	ofof	the	Syrian.	[19]	Many	Many	Embryology	treatments	continued	in	the	flow	of	Greek	tradition.	[20]	The	previous	Greek	and	Roman	vision	that	has	not
been	reversed	and	all	prenatal	infanticides	have	been	condemned.	Tertullian	claimed	that	the	soul	was	present	from	the	moment	of	conception.	The	QuinisEXT	Council	concluded	that	"we	do	not	pay	attention	to	the	subtle	division	about	the	form	or	unhestling	of	the	fetus".	At	this	time,	therefore,	the	Roman	practice	of	exposure	of	children	is	over,
where	unwanted	children	but	born,	usually	females,	have	been	discarded	by	their	parents	to	die.	[21]	Other	liberal	traditions	followed	Agostino,	which	instead	saw	that	the	animation	of	life	began	the	40th	day	in	males	and	eightieth	day	in	females,	but	not	earlier.	Before	the	fortieth	day	for	men	and	the	80th	day	for	women,	the	embryo	was	called
"embryo	computer",	and	after	this	period	was	defined	as	"embryo	formatus".	The	original	concept	of	the	Greeks	that	the	male	embryo	developed	more	quickly	remained	in	various	authors	until	it	was	experimentally	refuted	by	Andreas	Ottoman	Goelicke	in	1723.	Various	patristic	literature	of	backgrounds	ranging	from	Nestorian,	Monophysite	and
Chalcedonian	discuss	and	choose	between	three	Different	conceptions	on	the	relationship	between	the	soul	and	the	embryo.	According	to	a	vision,	the	soul	pre-exists	and	enters	the	embryo	at	the	time	of	conception	(proiprxis).	According	to	a	second	vision,	the	soul	enters	the	moment	of	conception	(Siniparxis).	In	a	third	view,	the	soul	enters	the	body
after	it	was	formed	(methybarxis).	The	first	option	was	proposed	by	Origen,	but	it	was	increasingly	rejected	after	the	fourth	century.	On	the	other	hand,	the	other	two	options	have	been	equally	accepted	after	this	point.	The	second	to	position	seems	to	have	been	proposed	as	a	response	to	the	notion	of	Origen	of	a	pre-existing	soul.	After	the	sixth
century,	the	second	position	has	been	viewed	more	and	more	Origenist	and	so	rejected	for	these	reasons.	La	la	Origene	were	condemned	during	the	Second	Origenital	Crisis	in	553.	Those	who	defend	Proparxis	usually	appealed	to	the	platonic	notion	of	an	eternally	moving	soul.	Those	who	defended	the	second	position	also	appealed	to	Plato,	but
rejected	his	idea	of	the	eternity	of	the	soul.	Finally,	those	who	appeal	to	the	third	position	have	made	use	of	both	Aristotle	and	the	scriptures.	Aristotelian	concepts	included	the	progression	of	the	development	of	the	soul,	from	an	initial	soul	similar	to	the	plant,	to	a	sensitive	soul	found	in	animals	and	allows	movement	and	perception,	and	finally	the
formation	of	a	rational	soul	that	can	only	be	found	in	the	fully	formed	man.	In	addition,	some	written	texts	were	considered	to	imply	the	formation	of	the	soul	temporarily	after	the	formation	of	the	body	(i.e.	Genesis	2:7;	Exodus	21:22-23;	Zaccaria	12:1).	In	the	De	hominis	opificiao	by	Gregorio	di	Nyssa,	the	triple	notion	of	Aristotle's	soul	has	been
accepted.	Gregory	also	believed	that	the	rational	soul	was	present	at	conception.	Theodoret	argued	on	the	basis	of	Genesis	2:7	and	Exodus	21:22	that	the	embryo	is	trapped	only	after	the	body	is	fully	formed.	Based	on	Exodus	21:22	and	Zaccaria	12:1,	Mabbug's	Philoxenous	Monophysite	claimed	that	the	soul	was	created	in	the	body	forty	days	after
conception.	In	his	De	opificio	mundi,	Christian	philosopher	John	Philippo	stated	that	the	soul	forms	after	the	body.	Later,	author	Leontius	claimed	that	the	body	and	soul	were	created	simultaneously,	although	it	is	also	possible	that	he	believed	that	the	soul	pre-existed	the	body.	[23]	Some	Monofites	and	Calcedonians	seemed	to	have	been	forced	to
accept	the	synapse	in	the	case	of	Jesus	because	of	their	opinion	that	the	incarnation	of	Christ	resulted	in	a	hypostasis	and	a	single	nature,	while	some	Nestorians	argued	that	Christ,	like	us,	should	his	soul	formed	after	the	formation	of	his	body	because	©,	For	Jews	4:15,	Christ	was	like	us	in	all	senses,	except	sin.	(On	the	other	hand,	Leontinus
rejected	relevance	of	Hebrews	4:15	on	the	basis	that	Christ	differed	from	us	not	only	in	sinfulness,	but	also	in	semenless	conception,	making	the	synapse	another	of	Christ’s	supernatural	deeds.)	They	felt	comfortable	holding	this	view,	in	their	belief	that	the	human	nature	of	Jesus	was	separate	from	the	divine	hypostasis.	Some	Nestorians,	however,
have	still	wondered	whether	the	body	joined	the	soul	at	the	time	the	soul	was	created	or	whether	it	came	with	it	only	later.	The	Syrian	author	Babai	argued	for	the	former,	as	the	latter	was	not	much	better	than	adoption.	Maximus	the	Depositary	ridiculed	the	Aristotelian	notion	of	soul	development	on	the	grounds	that	it	would	make	human	parents	of
plants	and	animals.	He	kept	in	synapses	and	considered	the	other	two	positions	to	be	wrong	extremes.	After	the	7th	century,	the	Chalcedonian	discussion	of	embryology	is	light	and	the	few	works	on	the	subject	support	the	synapse.	But	the	debate	among	the	other	groups	remains	lively,	still	divided	on	similar	sectarian	grounds.	Patriarch	Timothy
argued	that	the	Word	first	united	with	the	body,	and	only	later	with	the	soul.	He	quoted	John	1:1,	arguing	that	the	Word	became	first	flesh,	not	first	a	human	being.	Then,	Jacob	of	Edessa	refused	proiprarxis	because	Origen	had	defended	it	and	methybarxis	because	he	believed	it	had	made	the	soul	ontologically	inferior	and	as	only	made	for	the	body.
Then,	Moses	Bar	Kepha	asserted,	for	Christological	reasons	such	as	Monophysite,	that	only	the	synopxis	was	acceptable.	He	stated	that	Genesis	2:7	does	not	have	a	time	sequence	and	that	Exodus	21:22	is	about	the	formation	of	the	body	and	not	the	soul,	so	it	is	not	relevant.	To	argue	against	metohybarxis,	he	reasoned	that	the	body	and	the	soul	are
both	present	at	death	and,	because	what	is	at	the	end	must	correspond	to	what	is	also	at	the	beginning,	conception	must	also	have	body	and	soul	together.	[23]	In	Jewish	tradition	many	Jewish	authors	have	also	discussed	of	embryology,	especially	as	they	appear	in	the	Talmud.	Much	of	the	embryonic	data	in	the	Talmud	is	part	of	discussions	about	the
impurity	of	the	mother	after	birth.	The	embryo	has	been	described	as	peri	habbetten	(fruit	of	the	body)	and	has	developed	through	various	phases:	(1)	golem	(shapeless	and	rolled)	(2)	shefir	meruqam	(embroidered	fetus)	(3)	ubbar	(something	transported)	(4)	walad	(child)	(5)	shel	qayama	walad	(vital	child)	(6)	well	she-kalkhalu	dassaw	(children	whose
months	have	been	completed).	Some	mystical	notions	about	the	embryo	appear	in	Sefer	Yetzirah.	The	text	of	Job's	book	on	the	fetus	that	forms	by	analogy	to	the	reduction	of	milk	in	cheese	was	mentioned	in	the	Babylonian	Talmud	and	even	more	in	detail	in	the	Midrash:	"When	the	womb	is	full	of	preserved	blood	that	then	approaches	the	area	of	its
menstruation,	by	the	will	of	the	Lord	comes	a	drop	of	white	matter	that	falls	into	it:	immediately	the	embryo	is	created.	[This	can	be]	As	for	the	milk	that	is	put	into	a	vessel,	if	you	add	to	it	any	laboratory	fermentation	[drugs	or	herbs]	that	coagulates	and	remains	stationary,	otherwise,	the	milk	remains	liquid.	"[14]	Talmud	sagas	argued	that	there	were
two	seeds	that	participated	in	the	formation	of	the	embryo,	one	from	the	male	and	one	from	the	female,	and	that	their	relative	proportions	determine	whether	this	develops	into	a	male	or	a	female.	In	the	Treaty	of	Nidda,	the	mother	was	said	to	provide	a"red	seed"that	allows	the	development	of	the	skin,	meat,	hair	and	black	part	of	the	eye	(pupil),
while	the	father	provides	the	"white	seed"	"that	shapes	the	bones,	nerves,	brain,	and	the	white	part	of	the	eye.	And	finally,	God	himself	has	been	thought	to	provide	the	spirit	and	soul,	facial	expressions,	hearing	and	vision	ability,	movement,	understanding	and	intelligence.	Not	all	the	threads	of	Jewish	tradition	have	accepted	that	both	the	male	and
the	female	have	the	formation	of	parts	of	the	fetus.	The	medieval	commentator	of	the	13th	century	For	example,	she	rejected	the	female	contribution.	to	hullin	tractate	in	the	talmud,	if	the	organs	of	the	child	look	closer	to	those	of	the	mother	or	father	depends	on	which	one	contributes	more	matter	to	the	embryo	depending	on	the	child.	it	is	said	that
the	ismaele	rabbi	and	other	wise	did	not	agree	on	a	matter:	they	agreed	that	the	male	embryo	developed	on	the	41st	day,	but	they	did	not	agree	that	this	was	the	case	of	the	female	embryo.	Some	believed	that	the	female	embryo	was	completed	later,	while	others	believed	that	they	were	finished	at	the	same	time.	the	only	ancient	Jewish	authors	who
associated	abortion	to	the	murder	were	josepho	and	philo	of	alessandria	in	the	first	century.	Some	Talmudic	texts	speak	of	magic	influences	on	the	development	of	the	embryo,	as	a	text	that	states	that	if	you	sleep	on	a	bed	that	is	indicated	to	the	north-south	will	have	a	male	child.	According	to	nachmanides,	a	child	born	from	a	cold	drop	of	sperm	will
be	foolish,	a	born	from	a	hot	drop	of	sperm	will	be	passionate	and	unconscious,	and	a	born	from	a	drop	of	average	temperature	sperm	will	be	intelligent	and	head	level.	Some	Talmudic	discussions	arise	from	hippocrates	argue	that	a	child	born	the	eighth	month	could	not	survive,	while	others	follow	aristotle	claiming	that	they	may	sometimes	survive.	a
text	also	says	that	survival	is	possible	on	the	seventh	month,	but	not	the	eighth.	In	many	respects,	the	Talmudic	embryology	follows	Greek	speeches,	especially	hippocrates	and	aristotles,	but	in	other	areas,	it	makes	new	statements	on	the	subject.	[14]	the	embryology	in	the	Islamic	tradition	that	refers	to	the	embryonic	notions	also	appears	in	the
Koran'an	(22:5),	where	the	development	of	the	embryo	proceeds	in	four	stages	from	the	drop,	to	a	blood	clot,	to	a	partially	developed	phase,	to	a	fully	developed	child.	the	concept	of	clay	that	turns	into	flesh	is	seen	by	some	asto	a	Teodoret	text	describing	the	same	process.	[25]	The	four	phases	of	In	the	Koran	they	are	similar	to	the	four	phases	of
embryonic	development	described	by	Galen.	In	the	early	sixth	century,	Sergio	di	Reshaina	dedicated	themselves	to	the	translation	of	the	Greek	medical	texts	in	Syriac	and	became	the	most	important	figure	in	this	process.	Included	in	the	translations	of	him	were	the	relevant	embryological	texts	of	Galen.	Anurshirvan	founded	a	medical	school	in	the
southern	Mesopotamian	city	of	Gundeshapur,	known	as	the	Gondisapur	Academy,	which	also	served	by	the	transmission,	reception	and	development	of	notions	from	Greek	medicine.	These	factors	contributed	to	the	transmission	of	Greek	notions	on	the	embryo,	as	is	in	Galen,	to	enter	the	Arabic	environment.	[26]	Very	similar	embryonic	descriptions
also	appear	in	the	letter	of	Serugh	to	the	ArchiDiacono	Mar	Julian.	[18]	Embryonic	discussions	also	appear	in	the	Islamic	legal	tradition.	[27]	See	also	the	abortion	embylogenesis	differentiation	waves	embyonate	embryology	of	the	digestive	system	and	the	cavity	of	the	French	flag	model	morphogen	ontogeny	recepitulation	theories	references	quotes
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