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What	are	the	stages	of	embryonic	development

Embryo	development	involves	multiple	stages	that	vary	among	plants	and	animals.	This	text	focuses	on	human	embryonic	development,	which	begins	after	fertilization	when	the	zygote	forms.	The	zygote	then	undergoes	mitotic	divisions	to	form	cells	known	as	blastomeres,	culminating	in	the	morula	stage	with	8-16	blastomeres.	The	morula	continues
dividing	and	transforms	into	a	blastocyst,	where	the	trophoblast	adheres	to	the	uterine	wall's	endometrium,	initiating	implantation	by	the	first	week,	completing	it	by	the	second.	The	inner	cell	mass	of	the	blastocyst	forms	the	embryo,	which	then	differentiates	into	embryonic	and	extraembryonic	tissues.	The	placenta,	formed	from	interdigitated
trophoblast	and	uterine	cells,	establishes	a	connection	between	the	mother	and	developing	fetus,	providing	nourishment,	oxygen,	and	facilitating	waste	removal.	It	also	secretes	hormones	like	hCG	for	maintaining	pregnancy.	Gastrulation	occurs	in	the	third	week,	where	the	inner	cell	or	embryo	differentiates	into	three	germinal	layers:	ectoderm,
endoderm,	and	mesoderm.	These	cells	transform	and	differentiate	into	various	tissues	and	organs,	including	those	of	the	nervous	system,	circulatory	system,	and	digestive	tract.	By	the	fourth	week,	neurulation	follows	gastrulation,	and	the	notochord	is	formed.	The	embryo's	development	continues	through	the	fifth	to	eighth	weeks,	with	notable
milestones	such	as	the	heart	starting	to	function,	arm	buds	and	optic	pits	becoming	visible,	and	the	development	of	internal	organs.	By	the	end	of	the	first	trimester	(three	months),	all	major	organ	systems	have	developed,	including	genital	organs	that	become	visible.	In	the	fifth	month,	the	embryo	begins	moving,	and	hairs	start	appearing	on	the	head.
By	the	second	trimester's	end	(24	weeks	or	six	months),	eyelashes	form,	eyelids	separate,	and	body	hair	appears,	indicating	significant	growth	and	development	during	this	period.	Human	Embryo	Development:	Understanding	Growth	and	Changes	from	Fertilization	to	Birth.	The	human	embryo	undergoes	significant	development	from	fertilization	to
birth.	By	the	end	of	the	9th	month,	the	fetus	is	fully	developed	and	ready	for	birth.	Embryonic	Development	Timeline:	-	Weeks	1-8:	Organogenesis,	where	most	organs	begin	to	form.	-	Week-by-week	format,	Carnegie	stages,	or	integrated	into	a	Timeline	of	human	development	for	more	detailed	descriptions.	The	Carnegie	stages	are	a	system	used	to
track	human	embryonic	development,	with	23	distinct	stages.	The	stages	are	divided	into	weeks	and	days,	with	each	stage	corresponding	to	specific	physical	characteristics	and	developmental	events.	Stage	16	marks	the	beginning	of	head	and	limb	development,	while	stage	17	is	characterized	by	the	formation	of	finger	rays.	Stage	18	marks	the	start
of	ossification,	or	bone	formation,	in	the	body.	In	week	7,	a	significant	amount	of	growth	occurs	as	the	embryo's	upper	limbs	become	longer	and	more	defined.	The	final	stages	(22-23)	are	marked	by	the	development	of	eyelids,	external	ears,	and	the	rounding	of	the	head	and	limbs.	This	stage	is	followed	by	fetal	development	until	birth	(approximately
37	weeks),	with	further	refinement	of	physical	characteristics.	The	Carnegie	stages	are	supported	by	multiple	sources,	including	references	to	scientific	journals	and	embryology	programs.	Hill	2025,	UNSW	Embryology	ISBN:	978	0	7334	2609	4	-	UNSW	CRICOS	Provider	Code	No.	00098G	A	pregnancy	is	a	series	of	developments	that	occur	over	time.
When	a	fertilized	egg	reaches	the	end	of	one	of	the	fallopian	tubes,	it	becomes	an	embryo	and	eventually	a	fetus.During	each	normal	menstrual	cycle,	one	egg	is	released	from	the	ovaries	around	14	days	after	the	last	period.	This	process	is	called	ovulation.	The	egg	then	travels	to	the	uterus,	where	the	mucus	in	the	cervix	becomes	more	fluid	and
elastic,	allowing	sperm	to	enter	the	uterus	rapidly.	If	fertilization	does	not	occur,	the	egg	moves	through	the	fallopian	tube	into	the	uterus,	where	it	is	released	during	the	next	menstrual	period.If	a	sperm	penetrates	the	egg,	fertilization	occurs.	The	zygote	then	travels	down	the	fallopian	tube	and	into	the	uterine	cavity,	where	cells	divide	repeatedly.
This	process	continues	until	the	blastocyst	forms	in	the	uterus,	about	6	days	after	fertilization.A	twin	pregnancy	can	occur	in	two	ways:	identical	or	fraternal.	Identical	twins	result	when	one	fertilized	egg	splits	into	two	embryos	before	they	have	begun	to	divide.	Because	both	eggs	were	fertilized	by	the	same	sperm,	the	genetic	material	is	the	same.
Fraternal	twins,	on	the	other	hand,	are	created	when	more	than	one	egg	is	released	and	fertilized	with	different	sperm.	Triplet	pregnancies	can	occur	in	various	ways,	including	when	three	eggs	are	fertilized	or	two	of	the	embryos	are	identical	twins.	Implantation	occurs	around	6	days	after	fertilization,	when	the	blastocyst	attaches	to	the	uterine	wall.
This	process	is	completed	by	day	9	or	10.The	placenta	forms	around	this	time	and	produces	several	hormones	that	help	maintain	pregnancy.	It	also	transports	oxygen	and	nutrients	from	mother	to	fetus	and	waste	materials	from	fetus	to	mother.	When	a	sperm	meets	an	egg,	it	forms	a	zygote,	which	eventually	becomes	a	blastocyst	by	around	day	10-
12.	This	marks	the	beginning	of	embryonic	development.	Inside	the	uterus,	the	amniotic	sac	fills	with	clear	liquid	and	envelops	the	embryo,	allowing	it	to	float	freely.	As	the	embryo	grows,	most	internal	organs	and	external	body	structures	start	to	form,	but	some	like	the	brain	continue	developing	even	after	birth.	The	heart	and	major	blood	vessels
develop	early,	pumping	fluid	and	then	blood	at	around	5	weeks	post-fertilization,	while	other	organs	begin	taking	shape	at	about	the	same	time.	By	12	weeks,	almost	all	vital	organs	are	fully	formed,	except	for	the	brain,	which	keeps	growing	throughout	pregnancy.	This	period	is	crucial	as	most	congenital	malformations	occur	during	organ	formation.
The	placenta	also	starts	to	develop	during	this	time,	featuring	tiny	finger-like	projections	(villi)	that	increase	the	surface	area	for	nutrient	and	waste	exchange	between	the	mother's	bloodstream	and	the	fetus's	needs.	The	placenta	reaches	full	growth	by	18-20	weeks	but	continues	to	expand	until	delivery,	weighing	approximately	1	pound.	As	the
pregnancy	advances	beyond	week	10,	the	fetal	stage	begins,	characterized	by	the	growth	of	already	formed	organs	and	systems.	By	12	weeks,	the	fetus	fills	the	entire	uterine	cavity.	Typically,	around	14	weeks,	sex	can	be	identified	on	ultrasound,	while	by	16-20	weeks,	women	often	feel	the	fetus	moving,	with	experienced	mothers	sensing	movements
about	two	weeks	earlier	than	first-time	expectant	mothers.	Embryo	Development:	Understanding	the	Formation	and	Growth	of	an	Embryo	The	process	of	embryo	development	begins	with	fertilization,	resulting	in	the	formation	of	a	zygote.	This	single	cell	then	undergoes	repeated	divisions	to	form	a	cluster	of	cells,	which	eventually	develop	into
different	tissues	and	organs.	In	humans,	this	complex	process	can	be	broken	down	into	three	stages:	germinal,	embryonic,	and	fetal.	During	the	early	stages	of	development,	the	zygote	undergoes	cleavage,	resulting	in	the	formation	of	a	morula,	which	is	typically	a	16-celled	structure.	The	morula	then	changes	to	a	blastocyst,	which	burrows	itself	into
the	uterine	lining	and	forms	a	connection	with	maternal	tissue	for	nourishment.	The	implantation	process	involves	the	blastocyst	adhering	to	the	endometrium	and	forming	a	multinucleated	body	called	Syncytiotrophoblast.	This	syncytium	secretes	human	chorionic	gonadotropin	(hCG)	and	helps	form	villi	for	implantation,	later	developing	into	chorion,
amnion,	and	the	foetal	part	of	the	placenta.	The	embryo	is	joined	to	the	trophoblastic	shell	by	a	narrow	connecting	stalk,	which	later	develops	into	the	umbilical	cord.	As	the	Syncytiotrophoblast	penetrates	the	uterine	wall,	the	inner	cell	mass	also	develops.	The	embryonic	stem	cells	present	in	this	mass	can	differentiate	into	any	one	of	the	three	germ
layer	cells,	which	give	rise	to	various	tissues	and	organs	during	fetal	development.	Understanding	the	different	stages	of	embryo	development	provides	valuable	insights	into	human	reproduction	and	the	complexities	involved	in	early	embryonic	growth.	The	embryonic	stage	of	human	development	lasts	from	week	1	to	8,	during	which	the	embryo
transforms	into	a	fetus.	Here's	a	breakdown	of	the	key	stages:	-	**Weeks	1-2**:	Implantation	begins,	and	hormones	like	HCG,	progesterone,	and	estrogen	are	produced	to	maintain	pregnancy.	-	**Week	3**:	Gastrulation	and	neurulation	occur,	resulting	in	the	formation	of	three	germinal	layers	(ectoderm,	mesoderm,	and	endoderm)	that	give	rise	to
tissues	and	organs	such	as	nerves,	blood,	muscle,	bone,	and	digestive	tract.	-	**Weeks	4-8**:	Organogenesis	develops	organs	from	week	3	to	week	8.	The	embryo	grows,	and	its	organs	can	be	identified	individually.	The	amniotic	sac	forms	around	the	embryo,	protecting	it	like	a	cushion.	-	**Week	1	(Month	1)**:	A	primitive	phase	starts	with	large	dark
circles	for	the	eyes	forming,	and	facial	organs	like	the	mouth,	lower	jaw,	and	throat	develop.	The	heart	begins	to	beat.	-	**Week	5**:	The	embryo	is	shaped	like	a	C,	and	organogenesis	leads	to	the	development	of	organs	such	as	the	liver,	spleen,	and	gallbladder.	The	inner	ear	starts	growing	too.	-	**Week	6**:	The	size	of	the	embryo	increases	to	about	8
mm,	with	facial	features	like	eyes	and	nose	continuing	to	develop.	Hands	and	legs	also	start	developing.	-	**Week	7**:	The	size	of	the	embryo	increases	further	to	around	12-13	mm.	Lungs,	primary	sex	organs,	and	the	lymphatic	system	begin	to	form.	-	**Week	8**:	Almost	all	the	organs	have	started	advancing	by	this	week.	External	portions	of	the	ear
become	visible,	and	nipples	and	hair	follicles	also	develop.	This	embryonic	development	process	is	similar	in	most	animals	but	differs	in	some	species	that	undergo	direct	development.	Indirect	development	is	a	type	of	organism	development	that	occurs	when	an	embryo	develops	outside	its	mother's	body,	such	as	in	birds	laying	eggs	or	animals
undergoing	external	fertilization.
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