[bookmark: _xs6gj0qmobv6][vid] Lecture 1
[bookmark: _q4nj18ygkgmp]Cleavage division
· The embryo will cleave, but not divide
· Yolk is considered glue like, not easy to cleave through
· Types of yolk structure
· Isolecithal
· The yolk is uniform (frog eggs)
· Mesolecithal
· The yolk is in the middle
· Telolecithal
· The yolk is on one end
· Centrocithal
·  The yolk is in the centre
· Types of cleaving
·  Holoblastic
· The whole embryo is cleaved
· Meroblastic
· Only partly cleaved (Yolk usually not)
[bookmark: _u7ulnek333em]Blastula
· Hollow sphere of cells
· Blastocoel is the inside of the blastula
· Prevents early gastrulation
· stores nutrients 
· battle of the derms
· Ectoderm
· Skin, CNS, Pigment cells
· Mesoderm
· Notochord, bone, tubule kidney, red blood cells, muscle
· Endoderm
· Digestive tube, pharynx, lung cells
· Germ cells
· sperm and egg cells
· Cell movements (usually in the blastula)
· Invagination
· Folding in of the cells
· Involution
· Inward movement of a layer that is expanding outwards
· Ingression
· Movement of individuals cells from outside to inside
· Delamination
· Splitting off one cellular sheet into more parallel sheets
· Epiboly
· Cells that grow and divide all over a different sheet of cells (so they fully cover it)
[bookmark: _l21uvg7jgcsu]Colour coding
· Blue = ectoderm
· Pink/red = mesoderm
· Yellow = endoderm

[bookmark: _dkzfoa4wqnai][vid] Lecture 2
[bookmark: _578heqxeyu83]Fundamental processes
[bookmark: _mbga2uab1r2]Cell specification
· Getting a special function at the cost of potential
· Molecular changes (becomes committed)
· Specification → determination → differentiation
· Autonomous specification:
· A cell is specified if it autonomously becomes differentiated
· Conditional specification
· The cells specify depending on the surrounding tissue (so not officially specified yet)
· Syncytial specification
· Syncytium is cleavage within the cell (so multiple nuclei but 1 cell)
· Interactions between the areas within a syncytial cell shape the specification
[bookmark: _fhuz9jta74zv]Induction and cell determination
· Induction
· One group of cells signals a different group and affects developement
· Determination
· A stable change in the internal state of a cell so now it is fixed
· It cannot go back and become a different type of cell (regardless of where it is)
· Pregastrulation animal cap becomes epidermis when isolated, but after gastrulation it becomes neural tissue
·  If you move the dorsal lip to somewhere else, you give the organism a new body axis (because you moved the cells that will be neural tissue to somewhere else)
· How do you change fate?
· BMP-4 stops the animal cap from turning into neural cells
· When the stuff starts folding, Cerberus, Chordin, Noggin and follistatin become present, which stop the binding of BMP-4, which allows the cells to become neural cells


· Fate mapping
· A map that shows in an embryo what area is supposed to give rise to what adult tissue
· Lineage tracing
· Give some cells GFP, when they divide they keep the colour, so you can see all the cells and their kids. 
· Morphogenesis
· Cells can elongate and grow into certain directions
· Cells can converge (push onto each other)
· Cells can then extend the row
· By converging so hard that they end up next to each other, now the row is longer
[image: ]
· Radial intercalation
· Upper layer converges with the bottom layer
· Medio-lateral intercalation
· Picture above
· Ways for cells to attach to each other
· Cell adhesion molecules
· use Ca2+ and then attach to other Cell adhesion molecules
· Integrins
· Proteins that can grab each other
· Extracellular Matrix Molecules 
· it is what it says it is
· Morphogens and positional information
· Gradient
· Morphogens work in gradients and thresholds
· As the concentration changes, there is a certain threshold where the cells differentiate
· BMP is a morphogen
· Syncytial morphogen aspects
· In the egg there is already a polarity (maternal effect genes)
· Gap genes (a broad low freq pattern)
· Pair rule genes (a high freq pattern)
· Pair rule genes play a role in the segmentation of the animal
· Gap + pair rule genes make for homeotic genes (where is gonna be the head etc)
· How do you make a gradient if you are one big cell?
· Produce the product at one end, give it a high affinity,
	When it slowly diffuses, it gets taken up by the receptors it has to interact with, slowing it down, only a few of the products make it far in, the rest is so slowed down that they degrade before they reach any far distance. This is how you make a gradient in a syncyte
· (Low affinity is also possible, but then it is the opposite way around) 
[bookmark: _u2u5dkv30uqa][vid] Lecture 3
[bookmark: _uu19kupfes4e]Possible genetic defects
· Deletion
· Inversion
· Duplication
· Translocation (can also be beneficial)
[bookmark: _z0j4sjj17r64]Syndrome
· Turner syndrome
· missing one x-chromosome (or heavily altered)
· webbed neck (thick neck)
· Hypogonadism
· short stature
· Triploidy
· three sets of chromosomes
· No removing of the webbing of the fingers
· Trisomy 21
· (down syndome)
· A lot of different but intense problems
[bookmark: _967n2b93gp1j]Diagnosi
· Invasive
· Chorionic villus sampling
· A flexible tube is inserted and a small sample of the placenta is removed
· Amniocentesis
· Using a needle and syringe they puncture the amniotic sac and take some fluid to test.
· Both tests use ultrasounds to guide the needle/tube
· Non-invasive
· cFTS 
· Combined first trimester screening test
· Includes the classic ultrasound
· NIPT
· Check cell-free fetal DNA in maternal blood and scan the DNA
[bookmark: _q04i1ungh3ez]

[bookmark: _iit7mugzgbl4]The periods
· Pre-embryonic period = week 1-3
· Embryonic period = week 4-8
· First quarter
· Fetal period = 3-9
· Second quarter and third quarter
· Nice, now I can finally talk to the mom at babyshowers about quarters and weeks and stages

[bookmark: _m12teckmzc6q]Boutta blast
· Trophoblasts
· Cells forming the outer layer of the blastocyst, become placenta, provide nutrients
· The ones lining the embryo are called “cytotrophoblasts” (inner) and the ones lining the wall between the (other) cytotrophoblasts and the uterine wall are the “Syncytiotrophoblasts” (outer)
· Cytotrophoblast
· Makes amnioblast, the first lining of the yolk sac and the extraembryonic mesoderm
· Syncytiotrophoblast
· Forms the placental barrier between maternal and fetal blood 
· Allows nutrient and gas exchange
· Represents the endocrine tissue of the placenta
· Zona pellucida
· Thick transparent membrane preventing other sperm to enter
[bookmark: _7o9hzpqk5iod]Stages in the beginning
· Compaction
· Starts after 8-cell stage
· Cell adhesion molecules will make sure the cells stay connected and stick together more nicely, morphology changes a bit
· The blastomeres become less rounded (as they try to compact together)
· Cavitation
· 4 days after ferilisation
· Forming of the blastocoel
· lot of sodium exchange forcing osmotic change and forcing water to build up in the space between the cells, at some point forming a cavity
· The embryo also starts swimming out of the zona pellucida as it restricts it from attaching to the uterine wall
· Hatching blastocyst
· formation of Heusers membrane
· extra lining of the cytotrophoblasts
· during the same period
· The embryo has almost fully integrated into the uterine wall
· Is connected to a uterine gland
· Only a coagulation plug is found (small plug where the embryo went into the wall)
[bookmark: _1tu5lwen5v9u]Idk where to put this
· epiblast turns into ectoderm
· Hypoblast turns into definitive endoderm
· The cells in between these two turn into mesoderm
· Body stalk forming at 16 days becomes umbilical chord

[bookmark: _xq1cyn90fiic]Terms that the embryo finds important
· Yolk sac
· Surrounds the yolk, mediates nutrition release
· Amnion
· Prevents dehydration
· surrounds the embryo with amniotic fluid
· Chorion
· Surrounds the yolk and the embryo and helps exchange gasses between embryo and the surroundings
· Allantois
· Waste bin
· Was apparently visible in the chicken practical
[bookmark: _yt7qv2h0duq0]Gastrulation
· Two real steps
· Epiblast cells will dive in and become definitive endoderm
· They replace parts of the hypoblast
· After the definitive endoderm is made, more cells dive in and become Mesoderm
· Notochord
· Mesodermal
· Under the neural tube
· Notochord starts at the primitive node and continues to the head (rostral)
· The primitive node itself moves later to tail end (caudal)
· This way it pulls the notochord across the embryo
· While the notochord is a hollow tube in the beginning, it fuses AGAIN with the endoderm and this time fuses closer, making it a dense rod
[bookmark: _sgedt3cgsn42]Neurulation
· By the notochord being induced by the primitive pit and primitive streak, the embryo induces the formation of the nervous system
· Without Notochord, the ectoderm will not become a neural plate etc
· Cells above the notochord will elongate and become triangular until the ends of the sides of the tissue above the notochord touch each other and form a neural tube
· Above this will be neural crest cells which turn into PNC later
[bookmark: _wn9vkn4ir6lk]Illnessesssssss
· Cystic Hygroma
· Buildup of pressure due to too much spinal fluid
· Encephalocele
· Improper closing of cranial coeloms
· Anencephaly
· If the rostral neuropore does not close you get straight up no brain.
· There is some neural tissue, but not a real brain
[bookmark: _2mhwcb8yd976][vid] Lecture 4
· Anterior neuropore closes at day 25 and posterior neuropore closes at day 27
· Cells in the neural tube divide in the Ventricular zone and migrate to the intermediate zone and marginal zone.. 
[bookmark: _1av6jx4xhsd1]Major stages
· Transformation of ectoderm into the neural plate
· Shaping the plate so it becomes narrow and long
· Lateral folding of the neural plate
· Fusion of the folds (all the way to the anterior and the posterior neuropores)

[bookmark: _5wyiynftp0mn]Defects
· Spina bifida
· No closure on the caudal part (27th day)
· Taking folic acid during pregnancy helps prevent it during pregnancy
· Anencephalie
· Mentioned before, no closure of the frontal part
· Cranio Rachischisis
· No closure over the entire length

· Sometimes these children do get born
· These children have a lot of difficulties in life.
[bookmark: _dsnickcxgmw]Floor plate VS Roof plate
· Floor plate
· Induced by Notochord
· The floor plate induces the existence of the Basal plate (Motor region)
· Roof plate
· Induces the formation of the Alar plate (Sensory region)

[bookmark: _izgmazspyh2y]

[bookmark: _nl2avaornlpk]Neural tube segmentation
· Prosencephalon (develops into)
· Telencephalon 
· Diencephalon
· Mesencephalon (develops into)
· Mesencephalon
· Rhombencephalon (develops into)
· Metencephalon
· Myelencephalon
Tel die messen met mye
· Add extra the pontine (flexure) (an area on the brainstem)
· Multiple flexures 
· flexures are places where the Developing brainworm bends and curls


· At week 13 the Telencephalon already fully envelopes the Diencephalon
· At week 26 it overgrows even the mesencephalon
[bookmark: _b0qyg0x0sfg7][vid] Lecture 5
[bookmark: _m72pt0yxv933]The way the blood is travelling (to avoid the crips)
· From the placenta through the umbilical vein up to the heart
· It meets the low oxygen blood from the “inferior vena cava” at the liver. The oxygen saturation of the placental blood goes down.
· The blood continues and goes straight from the right side of the heart immediately into the left side of the heart. This is possible as the wall is not fully closed yet. From here on out the heart pumps it through the aorta which pumps pretty oxygenated blood through the body
· The blood from the head and so is low in oxygen and comes back to the right side of the heart where it is pumped into the pulmonary artery (towards the lung)
· Lung vessels are constricted and as such there is little blood really going to the lung, the pulmonary artery for now sends it through the ductus arteriosus (into the aorta)
· Some blood is still going to the lung of course as it still needs to develop and so, but the pressure is really high
· The descending aorta sends the blood back out through the placenta

· In a newborn:
· Systemic circulation will have high vascular resistance (blood pressure)
· Placental circulation will be gone (cus you cut the cord)
· Pulmonary system will have a decreased Vascular Resistance (Blood pressure)
· As the lung vesicles have opened up, dilating the lung capillaries and vessels, making more blood go through it, but less resistance.

[bookmark: _8dlrj0k5sp1j]Everything gets a septum
· Truncus arteriosus
· First any blood that wants to get out of the heart goes in here, there is no distinction between the lungs or body yet
· Later a spiraling septum appears in the truncus arteriosus, separating the aorta blood and the pulmonary artery blood. This septum also connects to the ventricular septum
[bookmark: _11khivsjqw0b]Troubles in the heart
#Heartbroken #sadbartsimpson

· VDS
· A small hole in the Atrium is not that bad and a lot of babies have it (it’s usually due to a lack of tissue in the septum secundum)
· They will not immediately fix it but send the baby to a cardiologist who will (if needed) fix the hole in their heart
· VSD
· Very difficult to see as there is no pressure difference in the ventricles before the baby is birthed
· This means there is no netto flow over the hole in his heart
· https://open.spotify.com/track/2gdtLnVGGg80Kj9GiqP0vH?si=6e2954fb5b064b61 
· A couple of weeks after birth the pressure difference is visible and the heart defect is also visible
· Lot of water in the lungs
[image: ]
· The baby will not be blue
· Persistent truncus arteriosus
· No septation of the truncus arteriosus
· No separation of blood and its ways
· The baby will be changing colour, can be blue or pink
· TGA
· The arteries are switched because the septum in the truncus arteriosus did not come down spiraling but straight. 
· So now the blood on the left side of the heart goes to the lungs and the right side goes to the body
· This baby is hella blue
· These babies have less saturation, they still have some saturation because the ducts that were there early in development have not closed yet
· Make sure these ducts do not close by giving Prostaglandins 
· AVSD
· Not enough tissue to make septums or valves
· Happens a lot in down syndrome
· These hearts are not separated in any matter, is basically just one big bag of blood
· Tetralogy of Fallot
· The tissue that was supposed to make up the ventricular septum is not migrating correctly
· It does start growing, but accidentally grows into the pulmonary artery, obstructing blood flow to the lungs
· Big problem, baby blue like megamind
· Right Ventricle gets hella strong
· Coarctation aorta
· The ductus arteriosus closes (as it is supposed to), and merges with the aorta. The only problem is that it was too big and strong, so it moves and obstructs the aorta.
· The only thing you can do is give prostaglandins and open the duct again, most importantly, it opens the aorta
[bookmark: _t39mzwrtd23c]Apparently we are talking about intestines now
· That took some guts, lol
· There is only one artery supplying blood to the midgut
· The midgut grows a shit ton and herniates in the midgut
· Since the midgut (intestines) grow so fast all of a sudden, it grows out into the yolk sac, because of this it is technically for a little while outside our body. From here it starts growing and developing more.
· Only one artery that supplies this btw
· As it grows, the intestines fold over each other and become more dense, meaning they fit back into the body. Due to one fold, the small intestines end up lower than the large intestine, yet are still directly connected to the stomach.
[bookmark: _9vkfp76j7scw]Intestinal problems
· Malrotation
· Small intestines go OVER the large intestine instead of under it
· This means the rotation of the cecum (beginning large intestine) is not fulfilled
· The cecum is also connected with bands to the gutwall
·  Due to these two reasons, the digestive tract is obstructed and squeezed due to which the individual might experience eating difficulties
· Due to the weird rotation, the intestines are not really secure and in their place, this means that sometimes they can rotate around still. This is dangerous as the intestines are supplied by only one artery, which can then knot itself and blood flow will be restricted to the point where the intestines die off
· Small intestines and large intestine are not under or over each other, they are next to each other
· Could be functional, so there could be no problem at all
· Intestines becoming outtestings
· Sometimes the intestines grow so fast that they grow out of the yolk sac and they do not return back into the gut cavity
· This baby need immediate help when born
· Babies die of this sometimes (definitely when born outside hospital)
· Big problem is that the artery is now also partially outside.
· Make sure to put the intestines on top of the baby but don’t pull or move them too much
· They get hypothermic and lose a shit ton of fluids
· Holy shit this picture is insane
· It’s kind of cool that you can see what intestines look like, this way
· After fixing it there will be very little problems 
· Maybe in the first week some eating difficulties, but aside from that, no problems.
· You cannot feed the baby for now, as the body is not ready to use peristaltics yet
· Omfalocèle
· The intestines go outward correctly but do not loop back in
· If this is a large one this is quite difficult to fix as there is not enough space in the body for everything
· They will also have trouble breathing since they have no proper abdominal muscles
· A small one is relatively fixable[image: ]
[bookmark: _ssp4devdvj6p]We’re back at neuro, which is weird as we already had this in a past lecture
· The choroid plexus makes cerebrospinal fluid
· From the striatal ridge, the thalamus is produced\
[image: ]


[bookmark: _g4p1xbahhs2g][vid] Lecture 6
· Endoderm brings forth any inner linings
· Digestive system
· Respiratory system
· Oropharyngeal membrane
· A membrane between the oral cavity and the pharynx
· This has to disappear at some point so you have a connection from the mouth to the intestines
[bookmark: _tbk4nzcb69bf]Slightly confused, idk what to call this part
· The cloacal membrane and the oropharyngeal membrane are on opposite sides of the blastopore
· The endoderm and ectoderm of these areas are so tightly knit together, that there is no possibility for mesoderm to appear in the middle.
· This means that later in development these membranes are not able to persist as there are no blood vessels etc there (since mesoderm becomes blood vessels), once these membranes disappear, there is a clear intestinal pathway
· In the 4th week the embryo will start folding
· The embryo is folding all sorts of ways
· Lateral, and caudal/cranial
· Sides of the amniotic cavity will go over the interesting embryo part and will sort of ‘cuddle’ until they reach yolk sac
· Caudal and cranial will also move more towards each other, giving the embryo gamer posture
· 

· The way that it folds gives rise to the foregut and hindgut
[image: ]
· The connecting stalk fuses with a little bit of the yolk sac and becomes the umbilical cord
· [image: ] (yellow is mesoderm/gut)
[bookmark: _uk6qd8m0v9av]Take a deep breath, we’re going to the lungs baby
· Lung bud starts existing
· It immediately splits in two, which are the beginnings of the left and right lung
· These two (once developed a little) are called bronchial buds
· Develop early
· 3-4 weeks in
· These buds keep splitting, endoderm on the inside, but mesoderm covers the outside (fairly logical)
· Secondary bronchial buds, tertiary bronchial buds etc…
· Mesoderm does the classics, all the muscle and connective tissue


[bookmark: _mkuwh8pr9e7d]Formation of the foregut
· Not just a tube
· It does start with a tub
· The dorsal part of the tube will grow faster than the ventral side
· Giving the stomach its iconic shape
· The stomach also turns 90 degrees
· In general a lot of sprouting and so is happening, also for the liver and the pancreas
· The pancreas has two buds, the dorsal and ventral bud
[image: ]
[bookmark: _j2wd1dw233jq]Formation of the midgut
· (intestines and so)
· As we already know, at some point the midgut grows into the umbilical cord
· This is called physiological umbilical herniation

[bookmark: _i7i0a6sblbh1]Mesoderming it
· Paraxial mesoderm
· Will form somites
· Is right next to the embryo axis (para axial)
· Intermediate mesoderm
· In between paraxial and lateral plate mesoderm (will become kidneys and gonads)
· This one is not visible on cross sections of the head region
· Lateral plate mesoderm
· Very thin layer (that’s why it’s called plate)
· Splits to form coelom
· One side of the splitting becomes mesoderm for your skin and so (as it is closer to the ectoderm) (Somatic mesoderm)
· One side will become mesoderm for your organs and so as it is closer to the endoderm (splanchnic mesoderm)
· [image: ]
· Limb muscles are NOT from somatic mesoderm but from paraxial mesoderm
· Somites are also formed from paraxial mesoderm
[bookmark: _8x5ebzqqbrg7]How they developed my little emo heart
· Cardiovascular system starts in the yolk sac
· Yolk sac is endoderm with mesoderm around it
· This mesoderm will start forming blood islands
· clusters of cells who make cavities in the mesoderm
· Some mesoderm cells become endothelium of vessels while other cells go inside and become the first blood cells
· This whole process is hematopoësis
· This process also starts happening at the cranial end of the germdisc (embryo)
· Where the lateral plate splits becomes the heart cavity, here the heart tube starts to form
· The heart starts to exist around the notochord
· The mesoderm cells that were first in the primitive node become predetermined to be heart cells and gather/divide on opposite sides of the primitive streak and node
· When later the notochord starts to exist, the sides of the heart cells form a connection in front of the notochord, making it a crescent (called the cardiac crescent)
· First the heart seems cranial to the brain, but then the neurofold happens and All of a sudden the heart is more caudal
[image: ]
· Fuck the crescent, all of a sudden i have 2 tubes
· These fuse together in the middle, so now we have a big blob in the middle, but all ends of the tubes are still free. Bam, now we have both the pre-heart and the pre-vessels. The down ones are “Sinus Venus” (inflow) and the aortic arch (outflow)
· Still splanchic mesoderm
· The heart is going crazy and starts bending, you never know what it’s gonna do. All moves are possible
· Looks like a pineapple slug
[image: ]

[bookmark: _a62o0vguo0m0]Teratology (what could ever go wrong)
· Teratology looks for defects in the development that cause dysmorphogenesis (compared to morphogenesis)

· History
· Malformations were usually seen differently and had art made of them.
· Especially in medieval times they made monsters of em
· In 1941 they discovered a link between a virus infection during pregnancy and a morphologic birth defect. This is the first time they found a link between an environmental factor and a birth defect
· In 1950 the first time they found such a link with medicine
· Cause?
· Genetics usually
· Determined by primordial germ cells
· These cells are omnipotent and are supposed to migrate to the primitive gonad
· These cells will later become part of your reproductive system
· If they migrate improperly, they can cause tumors (teratoma)
· These tumours can contain anything as these germ cells can still become anything
· This means that the structures in the tumour can be anything (teeth, hair, epidermis, endodermis, muscle tissue)
[image: ]

· 50% of fertilised oocytes kill themselves (usually due to wrong chromosome count)
· Triploidy
· 3n (maybe due to extra sperm cell entering the oocyte)
· Monosomy
· Nondisjunction
· Missing a chromosome of a pair (usually the 26th pair)
· Trisomy
· Nondisjunction
· Having an extra one of one specific pair
· (think of down syndrome with the 21st set)
· Affect
· Maternal and paternal age determine it
· Maternal has more often morphological defects
· Paternal has more often mental defects 
· Environmental
· Pathogens
· Infections can really fuck it up
· Think of Rubella or Toxoplasmosis
· (Torch?)
· Group name for some heavy hitters
· Chemical agents
· Nutrition
· Eat enough essential things
· Bad habits
· Smoking, drinking, headbanging, cocaine
· Too much Vitamin A
· Maternal factors
· Diseases that influence you or just problems that you have
· Like high blood pressure
[bookmark: _giw30r2zymzv]Classification of malformation, just for your information. 
· First of all, barz
· Abnormal formation
· This is a malformation
· Abnormal forces
· Deformation
· Like it is already normal tissue but it gets some deformation on top of it

· Destruction of tissue
· Disruption
[bookmark: _m4gqvebryii8]Screening
· 6-7 weken 
· Ultrasonography (vroege echo)
· 10-14 weken
· Pregnancy dating, location of pregnancy and placenta
· You can always screen for syndromes
· The first trimester combination test, tests for risks
· NIPT blood test
· Non invasive prenatal test
· You can always do some high risk genetic testing in the 14-16 week period

· When it’s born
· Hielprikkieee
· Screens for hormonal and metabolic disorders)
· Check if he’s deaf and or blind

[bookmark: _wcabcae7op6h]Growth R word
· Average length
· 51 cm
· Average weight
· 2,5-4 kg
· lbw
· Low birth weight, weight at birth less than 2,5 kg
· SGA
· Small for gestational age
· Means that their weight is low for the gestation period they are in
· IUGR
· Baby who does not attain it’s optimal growth due to pathology
· Cause
· Maternal factors
· Classics, you know em
· Placenta defects
· Umbilical chords defects
· Chronic loosening
· Placenta previa
· Placenta is on the wrong side, which is not handy as the baby will have trouble coming out
· There is also less vascularity, which means the placenta gets less nutrients to send to the baby
· Fetal factors
· Genetic defects
· Infections of the phoetus
· Twinningggggggg (getting a twin is a problem)
· Early onset
· Symmetrical growth stunning
· More dangerous
· Later onset
· Asymmetrical growth stunning
· Head grows, but the rest of the body cannot anymore
· Premature birth
· Immature organ systems
· Lung problems
· These then cause other problems
· body temp is hard to keep constant
· IUGR vs Premature birth
· One happens automatically, the other is really something going wrong
· IUGR causes
· Neural problems, malformations, respiratory distress etc..
[bookmark: _mylj1f1hgaf5]Where does amniotic fluid come from?
· If a mamamniotic fluid and a papamniotic fluid really love each other….
· Nah, it’s because the embryo is pissing like crazy in the womb
· If insufficient
· Oligohydramnios or anhydramnios (both just mean, not hydrated with ammonia)
· Oligo = little, an = nothing
· The baby also swallows this fluid
· It will also be absorbed through the fetal membrane
[bookmark: _4ogegtja1sf4]#Twinning
[image: ]
· Most twins are dizygotic
· Meaning that two zygotes exist
· Dichorionic
· Usually with two placenta’s
· Monozygotic also happens sometimes
· Complication
· Preterm birth
· As there is more they need to be out quicker
· Low birth weight
· Early fetal death
· If one dies the other often also dies
· Worst complication
· Monozygotic two amniotic cavities
· These are the worst
· Twin to Twin Transfusion syndrome
· Own amniotic cavity, but similar placenta,meaning some veins can be shared
· If a pressure difference happens between the two placenta parts, one of the two babies will get more and more blood while the other will get less and less. This is a self sucking circle
· Both have a big chance of dying
· One gets too little nutrients, one has too much heart things happening
· Twin reversed arterial pressure syndrome
· They accidentally have an artery connection with each other
· When one baby has a higher blood pressure, their blood will be pushed through their artery, but sent to the other baby's artery. This blood is oxygen poor, meaning that the other baby is unable to develop
· Basically, for the low pressure foetus, the blood is now reversed, it receives blood through the artery and releases it through the veins. 
[bookmark: _dy6mam1j900][vid] Lecture 7
· Development of the kidney start really early
· Week 2-3
· During early development 3 different kidneys
· Pronephros
· Acts as a kidney in early development stages, but is not the real thing
· Mesonephros
· Plays a role in genital development
· Metanephros
· This develops as the kidney
[bookmark: _qv4ua2vjbt1u]Nephrogenesis
· Interactions of the Mesonephric duct and the metanephric mesenchyme
· From the mesonephric duct a little bit grows out into the metanephric mesenchyme
· This will grow out and branch
· Mesonephros is larger than the actual kidney
· This development is called branching morphogenesis
· Nephrons make a choice when they develop


[bookmark: _hkatlroc7xrt]Summarising the summary lecture
· Yolk sac
· Endoderm and splanchnic mesoderm
· Food
· Aids in developing the guts
· Amnion
· Mechanical buffer
· Allows growth and movement
· oral fluid
· regulation of temp
· Allantois
· in the beginning just there for fun
· Involved in respiration and differentiation of blood vessels
· Formation of the umbilical chord
· Placental complex
· Formed by the chorion (outside area) 
· Moves nutrients and waste
[bookmark: _18udlmy4vris]Umbilical cord + placenta
· 2 arteries, 1 vein
· If they have only 1 artery that does not mean it is not viable to live
· No pain receptors
· Transports everything
· Supported by the “Wharton’s jelly”, which is mucus to prevent kinking and knotting

· In the intervillous space is where the oxygenated and non-oxygenated blood meet and the non-oxygenated blood is drained and replenished by the other side
· Placenta has an endocrine function
· HCG
· Thyrotropin
· Corticotropin
· Progesteron
· Oestrogen
· Placenta’s contain an insane amount of stem cells
· Handy for donor organs or stuff like that
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