1) Review of Mature Anatomy
- Lungs

- Right lung: 3 lobes- supearior, middle, kowar

- Laft lung: 2 lobes- upper and lower, L lung has to make room for heart, lingula {tonguea) of the L

upper lobe in the analogue of R middle lobe
- Ventilation: movement of air thru conducting system
- Raspiration: exchange of gas across mambrang

- Components of raspiratory systam

- conducting zone: larynx, trachea, bronci, bronchioles,

terminal bronchioclas

s, Canduclng mone

- respiratory Zone: respiratory bronchioles, alveolar ducts —— "'.-i&

and sacs, alveoil

- bronchoiles don't have cartilage, smooth m. absant at F

levels of alveoli (becomeas prograssively thinner)
- dense network of capillares and alveoli
- clinicians: alveolus= tarminal respiratory wnit of the

scientist

- alveolar ducts and 2,000 alvecli, approx. 5 mm in diamatar

- Raspiratory mambrana (lining of alveoli)

- Typa | cells (pnoumocytes): 90% of alveolar surfacs, fusad
baszament membrane w/capillaries, thin walled

- Typa Il cells (pneumocytas): secrate surfactant (a complex
phospholipid) that decreases surface tension preventing the
collapse of the alveclus, reduces affort of vantilation, less air needed

1o maintain voums

2) Development of the lung--Stages of lung development
- daw. of the resp. systams beqgins on Day 22, ands in childhood (about

age &) , dev. lof trachea and lungs

- no clear dividing ling betwsaan sacch stage
- story of branching and re-branching over 23 genarations

- part of the organcgenatic period in waaks 4-3: folding and growth of the embryo also occurs

a. Embryonic stage: Day 26- Wk. &

- Primordia of both lungs and lobas

- 3 branchings (first bifurcation Day 26)
- Day 22:

- lung bud forms, arises from endoderm of foragut

- ragpiratory diverticulum= lung bud
- grows into sumounding mesochyme

- Tracheceasophageal fold bagins partitioning (pinching
in) of foragut into esophagus and laryngotrachaal tube
- Day 22-26. Respiratory diverticulum grows

vantrocaudally, surmounded by mesochyme
- Waak 4:

- pharyngeal appparatus and raspiratory systam
- primordial pharynx and lanmngotrachaal groove

- larynx develops below 4th pharyngeal arch:
sulcus epithelium from endoderm, muscles from
meascdarm of arches 4 and 6—> innarvated by
vagus nerva, l[aryngeal cartilages derived from

measodarm of 4 and &
- Day 26:
irst bifurcation
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- Stem bagins to separate from pharnynx (esophagus) i
- proximal stem forms the trachea and larynx
- formaticn of trachea may be indep. of formation of proximal bronchia
buds
- Waak &:
- primary bronchi branch early
- right 3 secondary bronchial buds: upper,
middle, and infarior
- laft 2 secondary bronchial buds: superior and
infarior
- Waak &:
- furthar branching:
- 10 tertiary bronchi per side
- bronchopulmonary segments --= will becomea |
sagments of the mature lung

Primordial
aryngcal
et
Primary
gty bronchial buds

b. Pseudoglandular stage: Wagks 6-16

- Lung looks like a gland on histology

- 14 branchings to tarminal bronchicles {dev. of lower

conducting ainways to terminal bronchioles)

- Lowear conduction systam

- Ainways differentiate g N 2N P

- Mucous glands develop "l

- Smooth muscle '

- Connective tissua ,,-*"h =

- Epithelial-messnchymal induction

oCCurs: complex, large # of factors

invelved incl. various growth factors, tn Lacyngetrnchonl Tobe Weck || QL &

factors -] .:,__/‘I
- cartilage bagins to devaelop in masanchyme (middle ring), outer Hmk,d,,,'.,,,u. -
ring is embryonic CT - -

Erdlabenn

Pdexenchyme < Bhe oo
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- Waak 12: F
- laryngotracheal tubga: further differantiation—> apithealivm and ,"f
glands, CT, muscle, cartilage d
- Lungs expand into splanchnic maesenchyme adjacent to walls of
primordial pleural cavities
- Plaural/paricardioperitonsal channels: lungs grow hera, Partartusr e cara
the channeals enlarge as the lungs enlarge ' P Ve _ |

@ e 78"
c. Ganalicular stage (canals): Weeks 16-26 N g o
- 3 divisions A 9
- Raspiratory vasculaturg
- Raspiratory bronchioles developing
- Baginning of relationship betweaan capillarias and tarminal
respiratory units
- Last fow generations of airways added
- Angiogenssis:
- Prolifaration of microvasculature -- paricanicular natwork
- Calls =ap. by only 1 basemeant membrane (formation of
blood-air barrier, govarning not undarstood)
- Heart developing during this tima




- Pulmonary arches branch off from 6th aortic arterias and descaend to newly formed lung buds.
- R 6th arch --= right pulmonary artery
- L 6th arch -—= pulmonary trunk
- pulmonary veins develop as an evangination in sinoatnal part of heart
- Call specialization
- Ciliated
- Secratory
- Alveolar pracursor cells
- Type 1: alveclar wall
- Type 2: Surfactant production

d. Saccular/Terminal sac stage: 26 weeaks -> birth
- La=t divisions
- Alveolar ducts
- Tarminal sacs (primitive alveoli)
- 2ome gas exchange possible
- 20-70 million sacs anta-partum
- procass continues post-partum
- at birth, you hawve 1/6th of yvour adult alveoli
- Lung gets asrated appaarance
- But at birth, lungs ara still filled w/fluid (a newbom's lungs will sink if placed in watar)
- Distal airways expand
- Intarstitial space decraasas
- Danse capillary network forms
- Surfactant production
- Typa 2 cellz begin making surfactant--prior to this infant won't be able to survive
- increases chancs of survival if bom prematursly
- Elastin deposition
- imp. for alveolar formation

a. Alveolar stage: Begins Week 28-32/8 months (in utero)--> childhood
- Continues after birth, not a clear transition from saccular to alvadolar
- Epithelium thins
- Septation
- Capillary nets fuss
- Doubling of the capillary net
- 300-400 M alvaoli
- Distal airways expand

3) Development of the diaphragm
- Diaphragm is composed of 4 things:
1) Septum transversum
2} Plueroparitoneal membranss
3} Body wall masodarm
4} Esophageal maesenchyme
- Folding produces intraembryonic coslom
- dorsal mesentery and ventral masentary
- most of ventral mesentary disappears
- dorsal mesocardium and ventral mesocardium

- Saptum transversum



