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O Loukas et al. (2013) GRAY’S CLINICAL PHOTOGRAPHIC DISSECTOR OF
THE HUMAN BODY

O & S L o0 A il A B 2 B By 3%

O Chicken wing dissection

https://www?2.nau.edu/lrm22/lessons/chicken wing/wing.html

O Performing a chicken wing dissection (Written by: Science ASSIST)

O Ross and Pawlina. Histology: A Text and Atlas



https://www2.nau.edu/lrm22/lessons/chicken_wing/wing.html
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FRAITEH

&H%%l%

fRBL: FeAaag AR (bone marking). . MU
%%%%,m%ﬁ% WNEFR— G iR SR, 2R

O I:II:II:II:I

BEHTRINERRBE REZ, BF i%%ﬁ%ﬁ%%

FIGURE 1-11. Using the scalpel tip to create skin incisions. Note
the grip of the scalpel provides side-to-side and back-to-front
blade stability.

FIGURE 1-12. Holding toothed forceps with a 360-degree view,
and using the scalpel tip between tissue layers while maintaining
tension of superficial tissue layer.



o The skin should be reflected
and the subcutaneous tissue
(yellowish) should be left

behind
Epidermal ridges
: — Dermal
Epidermisf- g papillae
gF'apillary 1— N
layer ‘
Dermis < _‘
Reticular 4{
layer e
N N - L - =] vs
Subcutaneous| —=TERENSSRE o C W EE ]
tissue TSSO RE Bl

Human Anatomy, McKinley



Afferent nerve endings

Arrector muscle of hair—|

R Collagen and |
O R el Sl elastic fibers —}

Sebaceous gland—% -

_ Hair follicle
Taut collagen fibers )

: Fat-f

o If you can see the silver ¢r
white deep fascia or Superficial blood vessels <
red/brown striated muscle
fibers = cut too deep!!!

Cutaneous nerveJ |57

Skin ligament

o Preserve the main branch (L. retinaculum cutis)
of the superficial blood Sweat gland

vessels and cutaneous
nerves




Skdn Remeval Bod
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Epidermis

Dermis
Hypodermis

Deep fascia

Muscle

©2014 Pearson Education, Inc.



NLAY,

O Nerves
Silver-white, flat but tough
No lumen or elasticity
o Arteries
Whitish, thick wall, have circular lumen and elasticity
Be accompanied by vein(s)
O Veins
Darker than the artery
Have thin wall and collapsed lumen, no elasticity
If blood or clot accumulates in the lumen = circular
Broken = nearby structures is stained



Radial
recurrent

artery Brachioradialis

Radial
artery

nerve

Median | Ulnar artery

Pronator teres
humeral head
(superficial)

Intercostobrachial [Axillary[Thoracoepigastric  Axillary
nerve vein vein sheath

% -
A .

Long Medial brachial Median
thoracic cutaneous nerve nerve
nerve

FIGURE 7-2. Anterior axillary region with pectoralis muscles
reflected, revealing excision of axillary sheath to expose terminal
branches of brachial plexus.
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Orthokeratosis stratum
corneum

Stratum granulosum

Stratum spinosum

Basal layer and rete
ridge

Dermal papilla with blood
vessels

Lymphocytes
Bluish solar damaged

collagen

Larger vessel in deep
dermal plexus



Trapezius

Latissimus
dorsi

Thoracolumbar
fascia



Thick and thin skin

O Thick skin and thin skin:
a reflection of thickness and location

O From less than 1 mm to more than 5 mm
D ThiCK SKin Stratum corneum

Stratum basale

Hair shafts

Sweat gland pores

* the palms of the hands and the soles of the feet acement membrane L Epidermis
* subject to the most abrasion, are hairless, and .
have a much thicker epidermal layer Fccrne sweat gland
D Thin Skin: Apocrinesweatg\l/ar‘\d o L dermis
* the skin possesses a much thinner Nere — 8
. . rtery
epldermls Hair follicle
i ContainS hair fOIIiCIGS o - Subclutaneous
. . .:; g ayer
Thln Skln Adipose cells
O Refer only to the thickness of the o o
epidermal layer (R JE) o e
csgrrztel:]Tn Swepa;rglsand Meissner’s
. . . . . Y corpuscle
O The thickest skin is found on the upper Thick skin < a7
portion of the back (dermis is exceedingly Stratum basale L pidermis
thick, epidermis is comparable to that of Basement < .
thin Skin) ED;rmaIr:azillae . 77 :
piaermal riages
Eccrine sweat gland
I~ Dermis
Vein
Nerve —
Artery
_— Subcutaneous
Pacinian layer

corpuscle

(fat)

Adipose cells



Thick vs. thin skin

O Histology: epidermis
O Gross anatomy: epidermis + dermis

Thick kin

Thin skin

), 2 oyt .
-~y 7t

Epi: epi Derm: dermis

SC: stratum corneum D: duct of seat gland

SGr: stratum granulosum SB: stratum basale

SS: stratum spinosum PL: papillary layer RL.: reticular layer




Fingerprints

ThICk skln —

Epidermis . 5 \),1 P N
\'.\ - b4 Ia
[ %4 -
\ \ =
\ \\ \
Interpapillary peg \‘ N\ \.\_
\, N B
$ N, '\_ \
Dermal papillae S

rf .,'N]J T
\VU}'JI‘]‘ ") ‘\ 1"‘ \fl‘y e
Secondary dermal ) {

=~
mrmlsy |Jv$“ﬂlﬂ a : 0

Th|n skln e X

I)ermal papillae R Wt
(flat and round) |

Dermis s Py

2010/11/4



o Layers of the skin
O Epidermis

 Stratum basale (stratum germinativum): mitotically active cells, stem cells of the

(BKE) epidermis
- Stratum spinosum: light microscopic appearance of short processes extending from
("R FE) cell to cell

« Stratum granulosum (8% & ): contains numerous intensely staining granules

 Stratum lucidum (GEHRBZ): limited to thick skin and considered a subdivision of
stratum corneum

« Stratum corneum (F'E JE): is composed of keratinized cells

Sweat pore
Stratum lucidum .. Eg(z:!tliizr;g/t o
Stratum granulosum RN 3 il
R b
' e \\\\;\s\\ 1 —— Dead keratinocytes
P @ % R ———Sweat duct

el '\;6_;\9 Living keratinocytes
A @\ O . 9%

: 7 7 N 3 Dendritic cell
D e 8 @

Tactile cell

: By
57
= .
>
3 -5
- (') :
%

Melanocyte

Stem cell
Stratum basale
Dermal papilla
Tactile nerve fiber
¥ B %
Dermis \ ¥
\ Dermal blood vessels

1 ¥



Layers of the skin

A

SC: stratum corneum P: pigment
SGr: stratum granulosum BV: blood vessels
SS: stratum spinosum »: granules in cell of stratum granulosum

SB: stratum basale —: intercellular bridges
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AILA (Muscle)

A (Muscle)—JFEHI T 32 > BEE "/NERE

ArE M

Y S

- IREHEk 0 Bl oy R AR

-0 FIL2H4%: (cardiac muscles): s i

[~

LB A4HS% (smooth muscles): F122 BB B

~FAEHL (skeletal muscles): (5 5/ —FIVH =

cardiac muscle

smooth muscle



I INPAEAE RS 4= RS

o Y& (Contractility)

* fAJl&% (myofilaments) & 55 {5 HJL A AHAEEKE

» FlEAWE > o RAlLE&E E (actin) AIFLAEE H (myosin)

« HZE M (Excitability)

o A EH ST o] EAIL A AHIEEL e - EECEAREE AR E A
« ZEFEME (Extensibility)

 FEEHL SE g R AR VAL

s SRR RS EE P E T E R

- SNIVEY)  BERENAYIRIE

o ME (Elasticity)
* B g o

°
T




IINAKIERC E RER7 Rae e

* Myo Ml mys—=f5 ' LA INFHE
* Sarco— =15 ' A FEH

i
i

J& (Sarcolemma)—HJL 1A 4HAEHY A A A=
/& (Sarcoplasm)—fJ| A 4R R 4HAE'E

i

240 (sarcoplasmic reticulum)- FJLAIZHREEY N E 4

Sarcoplasmic reticulum |

Myofibril

Thick filament
Triad: Thin filament
Transverse —

tubule

Terminal
cisterns

. Sarcomere
Details of a muscle fiber Z disc

Figure 10-2¢ Principles of Anatomy and Physiology, 11/e
© 2006 Joha Wiley & Sons



\ Esophagus W.\\ R Stomach
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esophageal ™
sphincter

O G BREA B Ae i E
o & fEFTEVFRLYHL
- CRRIRE O] R T E i
- WAL 4G feel P 2 i
O E4HEE)
o EESHL (Skeletal muscle)—[{fZ& & 55% AN
- FH R TERE ) B S #ADAM
o SLIEHIL (Smooth muscle)—/&- & A Al AT /& FiF i - 22 28 B
O $EFFZES KR E RGN
o [ B REREAERFILZ AL
o HLAITR JIBE B R E 5T 2 /8 R RR Ei
O 424
o AILIAIUA 41 2 A 24
o FHBh4ERFIE F RS R

%4 Pyloric
'.\".L g\ sphincter

Tight Weak

Upper Traps & . Deep Neck
£ )

Levator Scapula y Flexors

Weak
Lower Traps &
Serratus Anterior \

Tight
Pectorals
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_'!ln’;«mumunmmmnu|_|m_tpnmnmsmn-mmmmm D’%ﬁgﬁ”ﬁ%ﬂgﬁ (Skeletal muscle tissue)
nnunmnnmn|mn|||.,.,mnmnnmnmn‘nmu'm‘um ® \\Eé)&%%ﬁn (Skeletal muscles)

LAV PR A i

TS * (HHSEEHY40%
* 4B E A TEAT
o« HESHILZ EHEE Y e = I S e
0.0 \A1.4H2% (Cardiac muscle tissue)
o HIFAE Lol e
* R E A TEAT
- WZiER A EERY \
OZEH14H4% (Smooth muscle tissue) .
» LEHZEES B L
o AHAEER = AL
o« ZEITHIK 2 AR b R 1 S i

IR T TTIT

Smooth muscle
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O &R E E —(E2RE
« FEHALAIESR (muscle tissue) T Y
s FERA AR ¢ aS4paHak - mE - ik
O A7a74047; BIHLER (fascicles)
o GEGEAHARES RS BRI s s AT e
AN (Epimysium)— B %R AL A Y SR HR R4S G 4 45
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10.1 HEREAL T AVEEGAHAEE © HLIME ~ BILURFEAIAL AR -

BEEEPL
EMT N
” pimysium
EE LA g .
imysi [
¥ — Bone Epimysium Perimysium
Ml L Al

Tendon Endomysium

Muscle fiber
in middle of
a fascicle

AL ]
LA

Blood vessel [f1%&

Fascicle LR (RHIRIETEL7E)
(wrapped by perimysium)

Endomysium AR
(between individual
muscle fibers)

(7T B AU RO B A 4 2 )

Epimysium  Perimysium  Fascicle
AL MR LR AR
(a) Endomysium Muscle fiber

AR Al
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o FHAKEA T
- HIE E%Hﬂﬁ NYIRE SN o =7 L E
o —{FRFHIZL
o —{FRENHK
o —{RDLEAYEFIR
o THEEFIMAE 2R3,
o me/ NIV ST AR EAE I A AL A AR

Pt et gy,

Figure 10.2 Photomicrograph of the capillary network
surrounding skeletal muscle fibers. The arterial supply was
injected with dark red gelatin to demonstrate the capillary
bed. The muscle fibers, which run horizontally across the
photograph, are stained orange. Note the wavy appearance
of the thinnest capillaries (75X).



OfL.AMTEBE (Muscle attachments)
o REEHEREALEH IS EL R S —P & T
- —BETHESE) » SIS EAIEE
* #ERE (Origin)— o] B MR EL
* 1EEE (Insertion)— ] & 5 HU T2 5h LA

o Muscle
u EIRSJNEES %Elﬁ% / contracting

* WLNZE S AAH S (CT) Origin

S by direct

Igﬁ‘%:tﬁlgéﬁ/—ﬁj_glgé attachment

- ALAMEKTZ %k (Fleshy attachments) B |
— R Brachialis )

o FEJEMTSERE (Indirect attachments) B e SRS
— GG AH SR I S Tendon 3
« WSS RS R A B s Insertion by
o 4E . indirect attachment
&L (Tubercles) ~ B+ (trochanters) AR (-

K1 (crests)
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AR LAH SRRV B BE T Re S 22
CyE AR 4E (B ALATAR)

o G R BN
o EEAXHIEIET—EAL 10-100 pm
s RE—ENTEIET N
o BHE & FEHILAHRE S A AR AR & T
o {HREEZGIZHY (multinucleate)
o SRR AR

(b) 235 HH LR Sy —{i

LA sl E » — ‘ O FILABE

TARAILIR SR i e F L S g Sarcolemma
VA AL - T

| Myofibril

4
AR i A AR
Dark A band Light | band Nucleus
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OfL R &4 (Myofibrils)

s BENEE T ESIRYEE

 (GHLERY 80%

o EIFIETSL AT A TFF LA [ 25

s = RAIEERIVETE: > 12 EEETH A AT

(sarcomeres ; 5 F&A 40 GREV T EE M EEATT)

O & 755 a2 N EH

* ZHZ (Z4R) [Z disc (Z line)]—=H{[E AL ENHYE 5T

- 4l (WLEIEH) &% [Thin (actin) filaments]—FHZE2 1141
BTt R ik e
* #H E(IEIL}%%EE) 4% [Thick (myosin) filaments]—{i7 /£ H/L&fi
[
o EAHERHTIAT
o S HATPIHF
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OA%7 (A bands)—ifH A/l & &

* B FRAHRALAREY A (I
OHIE (H zone)— & AL 4R YA OLER (1L
OAT | AT B R IRy T =R [E]

o ARG —JEZ/a/4 (anisotropic)

o | FF— /5] (isotropic)
OMZR (M line)—{FHE& Y 15

« oA RPELAREAT —RERY U MR
01 %7 (1 band)— - B HAILARHY 5

(LA M{EFHATHAILE &

HHALEIE ) 4R
Thin (actin) 7R = 7RE
filament Z disc Z disc

(c) B ERRA B — 15 AL 4 2 Z ; — - —ats
I3 BE IR S L k255 T AR e

R EIR - SELES
FH—EZ BB E T —
Ez58 -

2 b > _ = [

. . T ! '
'I:hnck (myosin) | band %% (A band A% (I band 1) M line M43
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DBt E (Titin) AR TTAE N HERY IR 7T
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2. FLATHEHL RS R

W

HHANLEDE %%
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o [E0UZ%E (Concentric contraction)— LA 450 T A Th

o BUSYE (Eccentric contraction)—fL A ENfELE 1=
o HLAEERITE IR "2
o PRSP EY O E T (2 — (O e B+

O fl4475 8%l (Sliding filament mechanism)

(IR B (LB ()45 o AR T [EUNHE
Thick (myosin) Thin (actin) . -~ . - w
filament filament o AlatsE 1 AT 2 AEHILED WA Im YA ATLER,
N — o U L ok

° HUEHEREL §5EE T BB Lam a8 Eh ik
© HIATPLIERER

G S FHHLEEE B)4% PllsEE H B8
Thin (actin) Thick (myosin) Myosin
filament filament heads

VBN )4 d i)

Thin (actin) filament
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Thick (myosin) filament - _ =
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1. % E4%: (Isometric Muscle Action) ::::c‘,:';;f‘:::;:”""”

FRUEsl e EAYEEARE - SUZHLA TREA but does not shorten
S B IJHIRRE > a2 Al AUEERY D EF RS MERY
S EE - BBRER © DAATHCE Rl ET-F R -

ghe e SN TE R - RS FRHIR ﬁ

(
R& - HEARS BRI - \

No movement

2. [H0UT4E (Concentric Muscle Action) Concentric contraction

OGRS - LA B MR R "
B > JUASTEETEE | AR o SR T B G D
FERTBIEIRAE - BEa0 ¢ JR{FHECILS % TR B > Bt ,/“~‘n.mmmm. S

-

%%TF?I%%%U{EUE’JHf_EEHTLﬁ/utlﬁt?ﬁ TR R T
H_Ij o

(b)

3. B %E (Eccentric Muscle Action)  Eccentric contraction

He O HIER AL AR B & ALY A 1 2/ N &
RN - fLAtele T & ) 0VAERR © i EavEnE
INREEHL AR AL RAVIREE - FTLIEZHELL T IRE
wEE RS | RELIEE QU AERYIIRE - RS AT
ZEHETEE - B e E Gt o P ORHE AT
AR PUBH AL & e e Rim i stE % g -

https://volsports.co/blog/2019/01/04/muscle-2/
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B RS HILEY R4S SZ BT
D& & A TS Ao s AR AL 4H 45k
« HHKHLNEESEE (Neuromuscular junction) 2 fHAS RAH BRI AR 4E RS oy B (i Bk
o 451 (HHZE445K) [Terminal boutons (axon terminals)]
- (L AEZEA R
- G ) > olfia. ~\_0i8
o ZEfEZUfE (Synaptic cleft) . 1aE
- BHZE AR BRI HE 2 R Y 25 prollify FF

Tappin :
o — 2 :to:p B Running

O & &5 ¢ (Motor unit):
o — & B R TR H ST BCHY A AL A Ak
o —{IEZE B HAC T S ECHYAIL PR E R E 1] PATE e/ A 21458 15 (i
o FEHETIFHEMERVHLA (B0 FIHRESEYAILA) > EE)ETHHY
AL G R RT D



B iEi iz
LR Hc Ty \ /—Myelinated axon

Nerve of motor neuron

impulse RS R A
/ Terminal bouton of

Nucleus #fifff%
- 4 neuromuscular junction

/— Sarcolemma of
‘-  the muscle fiber

e LRI

D 360 4% AR & R R S (R
R (Ach)EREIR
R -

A Terminal bouton @ ZEIRE(Ach)RIBE
ES S of motor neuron ‘ AR i (Ac )R L
Synaptic /%Z;Eﬁﬁféﬁﬁﬂ’ﬂ?@ﬁ%iiﬁ ARy AL IR - B

BERIFA=ZHETE - =M

lef
cleft 5| REAH HEUS 4 -

Synaptic vesicle
containing ACh

AL

Sarcolemma

AN 445t
Terminal
cistern of SR

Triad = &%

| @ mBRMANEERHRZE
iBE(Ach) - Z AEIREREOVER(E
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10.9 ZEBHEAL -

Spinal cord ) W Eggg%]’ﬁ%éﬁ
Hfirl L) o FEBEAHY
P ey 4 Motor Motor Sy eEhzE

unit1 unit2

Nerve
K
Motor neuron

cell body
HEEHETT Motor
PR EE neuron

axon
AILA ‘

Muscle

fibers 4 ¢
JiIR: % FE—
(b) R 51K AFE SRS
&8 —RBREEAE—E
K OEEERERIRF 320x) ©

(a) IEH BB EINARESHETHR - SEMRESRMARSELE - EBHENANETE
BN AR NESE -



B RS H L Ry R A

O 5 B8 AL 4B (T2 W R R g LA J 3
1. Efffanfr/#lidgE & (ATP)
- |/LEV4B4E (Oxidative fibers)— LA & 5 U ELEATP
- NEfRFUEBLE (Glycolytic fibers) — & HHEREIE A » DUfESE J5 =\ BLEATP
2. EAMUHET R A 21t

O = FE AL 4B
P
1. (2R AL EILE 4 (Slow oxidative fibers)
- el A R A LA A
2. TREEFEMETIGR4E (Fast glycolytic fibers)

- AT ..
3. RER& (LRI 4E (Fast oxidative fibers) .A o e .;‘ - -
- PR E ) Sy
l o4
DN - '
" ; “ ;. '




B RSB

O K LREI&E 2 (Slow oxidative fibers)
- RNAEEENILLZET ZEHRALE
- WEHEEMNRHNIEESGES
« SHERKENLHEE Type 1 Type 2A Type 2B
- HFEEWMIME ¢ € o
o kNS BB K 4 4
« HRAEE /NN - ¥ ¢S

O 'B':\L }E % {bﬁ:.u Q@ é‘& Slow twitch Fast oxidative Fast glycolytic
o EIRS TN M iEAEAE ]
o FIPR IR AT A — Ui 2R TR
JlALEEER  HASEENMmE
TR 55
o (b LA AR T OtRF R R
« FEF L EHEENINIERES
« BRI EA A BT R 5
s DHRZHINGLEET RN TIE
- (g AR
o U R 2 R

Types Of Muscle Fibres
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(a) Plane joint Nonaxial movement

- IR B

Synovial
joint
VB R [EREN)

Metacarpals - “— Flat
articular

surfaces

Gliding

Examples: Intercarpal joints, intertarsal joints, joints between vertebral articular surfaces

(b) Hinge joint Uniaxial movement

Humerus

LEBZE%@M@%BE%%@

— Cylinder

#— Trough

1

________ Flexion and extension

Examples: Elbow joints, interphalangeal joints

(c) Pivot joint Uniaxial movement

$:$EH %g féﬁ Vertical axis
O — Sleeve \‘_‘)

(bone and

ligament)
, Axle (rounded >
bone)

Rotation

Radius

Examples: Proximal radioulnar joints, atlantoaxial joint



FRIABH R

(d) Condylar joint

Biaxial movement

Medial/
lateral
Phalanges - g
Oval T
articular
Metacarpals - surfaces

g

Flexion and extension

Anterior/
posterior
axis

Adduction and abduction

GIRRH BT

(e) Saddle joint

Examples: Metacarpophalangeal (knuckle) joints, wrist joints

EIERAEN - WERHER

Biaxial movement

Medial/
lateral
axis

Articular
surfaces
are both
concave
and convex

Metacarpal I

Adduction and abduction

Anterior/
posterior
axis

Flexion and extension

Example: Carpometacarpal joints of the thumbs
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(f) Ball-and-socket joint

Multiaxial movement

Medial/lateral
axis

Cup
(socket)

Scapula

Spherical
head
(ball)

Flexion and extension

Anterior/posterior  Vertical axis

axis —&

Adduction and
abduction

Rotation

Examples: Shoulder joints and hip joints
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Ask A Biologist coloring page

Web address: askabiologist.asu.edu/activities/coloring
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e Bones
o Humerus
Radius
Ulna
Carpal
Metacarpal
Phalanges
o Soft Tissues
o Flexion and Extension
Adduction and Abduction
Cartilage
Ligament
Tendon
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Drummette:

The section of the wing that is connected to
the body of the bird and contains most of th
wings meat. It resembles a very small
drumstick.

Wingette:

Also referred to as the flat wing tip. The
middle section of the wing, which does not
contain much meat, but is generally moister
than the drummette.

Wing Tip:

The third and outer most section of the wing
Does not contain much meat and is many
times discarded. It can be used when
making stock to help add flavor to the broth.



Shoukier jont

/_\ =

Chicken wing with skin and muscle attached

Shoulder Joint

Bones of the chicken wing



Extensor digitorum longus

VENTRAL VIEW OF RIGHT WING
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/ { y flex. dig. I¥ ulnaris brev.
flex. dig. prof.~J//f A\{;~ to primories 7 ond 8 flex. dig. prof.
flex. carpi , flex. brevis dig. I¥ flex. carpi ulnaris
ulnaris, / ant. pt.
ont. pt. abd. minor dig. II deep post. pt.

superf. post. pt.

pronator brevis
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inf. brachial vein, post. branch

Fic. 16. Ventral view of the superficial muscles of the breast and wing of the right side.
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Upper wing

Wing tip

Lower wing

Figure 1: The external structures visible of the chicken
wing. (Image by K. Szalai, 2017)
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Figure 2: Shows the skin being carefully cut and peeled
back from the wing to expose the muscles and underlying
tissues. (Image by K. Szalai, 2017)
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Triceps muscle

W=

Biceps muscle

Tendons

Figure 3a: Shows the muscle groups of the chicken wing.

(Image by K. Szalai, 2017)
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Forearm muscles




Triceps and
biceps tendons

Blood vessels

Alula (thumb)

Phalanges

Metacarpals

Forearm tendons

Figure 3b: Shows the tendons connecting the muscle to the bone in several
muscle groups, and the rest of the wing tip which composed of modified hand
bones. (Image by K. Szalai, 2017)




Triceps tendon

O 77

Forearm tendons

Figure 4a: The muscles dissected away from the bones showing
tendons attached (Image by K. Szalai, 2017)
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Ligaments

Ball joint (shoulder)

Humerus

Hinge joint
(elbow)

Radius

Tendon

Ulna

Ligaments

Figure 4b: The muscles removed to expose the
bones, joints and ligaments of the wing. (Image by
K. Szalai, 2017)




Ligaments

Articular cartilage

Figure 5: Shows protective cartilage at the surface
of the bones forming the elbow joint. (Image by K.
Szalai, 2017)

Bone marrow

Figure 6: Cartilage removed from the surface of the
bone showing pink bone marrow. (Image by K. Szalai,
2017)




Gastrointestinal Tract (5 5HE)

Pharynx

esophagus

Liver
Stomach

N B o
7 Duodenu
J— Transverse colon

I B

Ascending colon
Descending colon
Small intestine
Caecum
Appendix
Sigmoid colon
Rectum

Anus

O Ingestion, fragmentation, digestion,
absorption, elimination

O Muscular tube lined by a mucous
membrane that exhibits regional
variations, reflecting the changing
functions of the system from mouth to
anus

O Oral cavity: ingestion and fragmentation
by saliva

O Esophagus: conduct food

O Stomach: semi-digested liquid called
chyme

O Small intestine: absorption phase

O Large intestine: water is absorbed from
the liquid residue,

O Anal canal: elimination




Tongue

O Sulcus terminalis (5&7&)
O Foramen cecum (F 5 L)
O Lingual papillae
1. Filiform papillae (#43AF58)
» smallest and most numerous
« covered with highly keratinized stratified
squamous epithelium
* no taste buds (%)

 are distributed over the entire anterior dorsal

surface of the tongue

filiform papillae

1/3

2/3

TRANSVERSE

LONGITUDINAL

EESLISES:Y
M EHER



Tongue

2. Fungiform papillae (3 3k $L38)
» Scattered among filiform papillae
* More numerous near the tip of the tongue
» Taste buds: the stratified squamous epithelium on the dorsal surface
3. Circumvallate papillae (& 5; $L33)
« anterior to the sulcus terminalis
» human tongue has 8 to 12 of these papillae
» Each papilla is surrounded by a moat-like invagination lined with stratified
squamous epithelium that contains numerous taste buds
* lingual salivary (von Ebner’s) glands empty their serous secretion into the
base of the moats

taste buds

fungiform papilla
ot




Tongue

4. Foliate papillae (ZEJRF, EE)
» on the lateral edge of the tongue
* in younger individuals, they are easily found on the posterior lateral
surface of the tongue and contain many taste buds
* serous glands (von Ebner’s glands )

foliate papilla

‘muscle” 5%%

foRT e e

SE: stratified nonkeratinized
epithelium

CTP: connective tissue papillae

C: cleft

LCT: loose connective tissue

D: ducts S

LSG: lingual serous glands Bundle of muscle fibers




Taste buds

O Taste pore: a small opening onto the epithelial surface at the apex of the taste bud
O Cells of taste buds:
1. Neuroepithelial (sensory) cells)
« most numerous cells in the taste buds
* microvilli
* large, round nuclei
« are connected to neighboring neuroepithelial or supporting cells by tight junctions
« form a synapse with the processes of afferent sensory neurons of the facial (cranial
nerve VIl), glossopharyngeal (cranial nerve IX), or vagus (cranial nerve X) nerves
* turnover time: 10 days |
2. Supporting cells e .
* less numerous ,
 microvilli .
« turnover time: 10 days oS
3. Basal cells
» stem cells for other cell types

RN S
~_sensory cells
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NE: nerve fibers TP: taste pore NS.C: neurogpithelial sensory cells
SC: supporting cells

BC: basal cells



37 TR A K (lingual papillae) T pmRE? (103-1)
(A)E%’T]’é]l (circumvallate ) 572k

O (foliate ) 74

Taste buds

~ &

B®ELR (fungiform) 572
Ot (filiform) 7%

Sy =Eh A
FERENIE
Epithelium Taste bud distribution
Highly- 1™ ant23
Filiform i X .2/
Keratinized
) o Lat. Posterior lat.
Foliate Non-keratinized
Surface Surface
Fungiform Thin-keratinized | apical side | Tip and two sides
Lat. - .
Circumvallate | Thin-keratinized Ant. Terminal

Surface

sulcus




Structure of Gastrointestinal Tract

Muscularis mucosae

Lamina propria

Lumen

Epithelium
Adventitia

Submucosal plexus

Lymphoid aggregate
Submucosa

Myenteric plexus

Muscularis propria: inner circular layer

Muscularis propria: outer longitudinal layer

O Mucosa (F5H)

* Epithelium, lamina propria, muscularis
mucosa

* Transition at the gastroesophageal
junction, the gastroduodenal junction, the
ileocaecal junction and the rectoanal
junction

O Submucosa (5 T &)

* loose collagenous connective tissue,

large vessels, lymphatic and nerves
O Muscularis propria (EEHLAE)

* Inner circular and outer longitudinal
smooth muscle layer (stomach: inner
oblique layer)

« Peristaltic (¥ &) contraction

O Adventitia (7MR)

» Loose supporting tissue conducts the
major vessels, nerves and contains
variable adipose tissue

* the serosa (visceral peritoneum) and is
lined by a simple squamous epithelium
(mesothelium)




Structure of Gastrointestinal Tract

O Peristalsis and the secretory activity are modulated by the autonomic nervous system

and a variety of hormones
O Diffuse neuroendocrine system

O Enteric nervous system (G748 Z47)

O Interstitial cells of Cajal initiate contraction of smooth muscle

O Submucosal plexus, Meissner plexus, also contains postganglionic sympathetic fibers

arising from the superior mesenteric plexus

O Myenteric plexus or Auerbach plexus: found between the two layers of the muscularis

propria

O Glands: mucosa is arranged into glands, submucosa, pancreas, liver

/A@; Mesentery

Duct of gland Submucosal plexus 7/
outside tract Gland in W I
(such as mucosa A /
pancreas) Glands in A &
7/ B

submucosa

Mucosa-associated

lymphatic tissue Artery

IMALT) Nerve

Lumen

MUCOSA:

Epithelium E & = | 577 ! Myenteric plexus |
Lamina propria — g & 2 ISR A

Muscularis mucosae

SUBMUCOSA
MUSCULARIS: =SNS SEROSA:
Circular muscle Areolar connective tissue
Longitudinal muscle Epithelium
Figure 23-2 Anatomy and Physiology: From Science to Life
K@ 2006 John Wiley & Sons

ganglia, spinal
cord, and brain
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1

1

]

| ©
i ©
|l

1
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1

= s | Sympathetic ' | Parasympathetic
o prevertebra

(mainly postganglionic)

/
/

[JPEE

Figure 62-4

Neural control of the gut wall, showing (1)
the myenteric and submucosal plexuses
(black fibers); (2) extrinsic control of these
plexuses by the sympathetic and
parasympathetic nervous systems (red
fibers); and (3) sensory fibers passing
from the luminal epithelium and gut wall
to the enteric plexuses, then to the pre-
vertebral ganglia of the spinal cord and

directly to the spinal cord and brain stem
(dashed fibers).

(preganglionic)
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Basic mucosal types in the gastrointestinal tract

Protective-Oral cavity, pharynx, esophagus

and anal canal

e e B e

.

O Los P,
Yena'y
A

O Protective
« Stratified squamous type
(not keratinized in humans)
O Secretory

Az

Absorption-Entire small intestine
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O Absorptive
 Finger-like projection- villi
* Crypts (Submucosal glands called Brunner’s
glands in duodenum)

* Long, closely packed tubular glands that 00 Absorptive/protective

are simple or branched

« Straight tubular glands, goblet cells



Appendix

lleum
y (small intestine)

O Suspensory mesentery/mesoappendix
(M): BRserosa (S) AiE&EEE, FTEEKHE
B IGE &AM ME

O Appendixsx KI5 ERL = 7£lamina propria
(LP) X X upper submucosa (SM)ZH K E prglomum

FRER SR T s ollicles (F) A
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N4 Z4: (endocrine system)

O Synthesis and secretion of chemical messengers known as hormones

O Endocrine glands are composed of
islands of secretory epithelial cells with
intervening supporting tissue, rich in
blood and lymphatic capillaries

4 O Cells of the endocrine system have

Hypothalamus, ﬁ Pineal gland prominent nuclei and abundant

ool & g - mitochondria, endoplasmic reticulum,

Golgi bodies and secretory vesicles

O Four main group of chemicals

1. Protein and glycoprotein molecules

Tymus 2 Small peptide molecules

3. Amino acid derivatives

4. Steroids derived from cholesterol

O Divided into 3 parts:

1. Major endocrine organs: the sole or
major function of the organ is the
synthesis, storage and secretion of
hormones

2. Endocrine components within other

| solid organs

Testicle | 3. The diffuse endocrine system:

JA scattered individual hormone cells (or
small clumps), usually within an
extensive epithelium

Adrenal gland



Thyroid gland
O Produces hormones of two types:
1. lodine-containing hormones tri-iodothyronine (T3) and thyroxine (tetra-
iodothyronine, T4)
* T4 converted to T3 in the general circulation
* Thyroid hormone regulates the basal metabolic rate and has an important
influence on growth and maturation, particularly of nerve tissue
» The secretion of these hormones is regulated by TSH secreted by the
anterior pituitary
2. Polypeptide hormone calcitonin
» Regulates blood calcium levels, lowers blood calcium levels by inhibiting the rate

of decalcification of bone by osteoclastic resorption and by stimulating
osteoblastic activity BN TR RN I S, aTee TR
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Thyroid gland

O Tiny capillaries percolate through the thyroid tissue and surround the follicles

O The follicles are lined by epithelial cells which are initially responsible for the
synthesis of the glycoprotein component of thyroglobulin and for the
conversion of iodide to iodine

O When inactive, thyroid epithelial cells are simple flat or cuboidal cells

inactive |
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Adrenal gland- zona glomerulosa
(G)

O Composed of cells arranged in irregular
ovoid clusters separated by delicate
fibrous trabeculae (T), which are
continuous with the fibrocollagenous
capsule (Cap)

O The cells have round nuclei and less
cytoplasm

O Secrete mineralocorticoid hormones,
principally aldosterone, the secretion of
which is controlled by the renin-
angiotensin system

O Aldosterone acts directly on the renal
tubules to increase sodium and
therefore water retention

O Increase extracellular fluid volume,
blood pressure 1

O Aldosterone secretion is independent of
ACTH control

Azan stain



Adrenal gland zona fasciculata (F)

% ,% “é:,fc.
@re+ o . » 0O Middle and broadest of the three
Y3 ) em cortical zones
"(;»@, .4 0O Consists of narrow columns and
T .\b@fé@, cords of cells, often only one cell
3@ g A thick, separated by fine strands of
/ ‘o{ Sie 1 collagen and wide-bore capillaries
AR 1,‘ z: & ;‘1 O Cytoplasm is abundant and pale
A 49 'Y staining due to the large number of
AR AT ) Y i lipid droplets present
Yok ok O Secrete glucocorticoid hormones,
9 o] A4S mainly cortisol, which have many
2| RIS YA metabolic effects
)| "’?-{_9’63. . ® 0O Cortisol secretion is controlled by the
0?@! 5 :ﬂ‘«%.' hypothalamus via the anterior
% Al A pituitary trophic hormone ACTH

AN Tk
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Adrenal gland- zona reticularis (R)

O Thin, innermost layer of the adrenal cortex and lies next to the
adrenal medulla (M)

O Cells are much smaller than those of the adjacent zona fasciculata,
with less cytoplasm

O Cytoplasm is darker staining because it contains considerably fewer
lipid droplets

O Lipofuscin
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Pineal gland

O Lies in the midline of the brain, just below the posterior end of the corpus
callosum

O Synthesises the hormone melatonin which acts as an endocrine transducer

O Melatonin production by the pineal is induced by darkness and inhibited by light

O Melatonin has been used as a treatment for sleep disturbance (e.g. jet lag) and
melatonin analogues are also used to treat depression.

. Cerebral
cortex

2 Pineal
- ’} . . Massa_ gland

—_— Pineal intermedia y
g|and Corpus

4 ' ' <. Fornix cali0sum A
T - %\ 8 Cerebellum
' ; . A ' Septum ot el N :
¢ ' / ! : pellucidum N | X S N g

Cerebral aqueduct

Genu

Suprachiasmati : --\‘\._‘-‘ U ~
nucleus P /é»
) ,L’ .(\.; . -'4‘ - .
Optic S AR ‘\ e @ Anterior Superior
chiasm AL NS cerebral / Lamina ) medullary
HORR )\ Ny artery terminalis Midbrain velum
e Hypothalamus Pons
Pituitary Foramen Medulla  Fourth

Hypothalamus of Monro oblongata ventricle



Pineal gland
O Pinealocytes (pineal chief cells) and neuroglial cells

PSR O Pinealocytes (P)
% %% vz » *highly modified neurones, arranged in clusters
P and cords surrounded by a rich network of
fenestrated capillaries
 round nuclei with prominent nucleoli and
granular cytoplasm and many highly branched
processes
O Neuroglial cells (N)
« similar to the astrocytes of the rest of
the CNS

. O Ageing pineal is the presence of basophilic
% extracellular bodies called pineal sand (S),

consisting of concentric layers of calcium and
magnesium phosphate in an organic matrix

‘
|




O Hilum

O Medullary pyramid: the renal
corpuscles and the proximal and
distal parts of the tubules

O Renal papilla: apical part of pyramid

O Renal pelvis

O Calyx

O Pelvicalyceal system (& f B = 24%)

O Renal sinus: space between the
branches of the pelvicalyceal system
is filled with fatty supporting tissue

O Gerota’s fascia

Adrenal gland

Renal pelvis

Ureter



Kidney

O Papilla (P)

O Ureter (U)

O Hilum (H)

O Cortex (C) (darker-stained)
* renal corpuscles

O Medulla (M)

* Numerous tubules

O Capsule (Cp): fibrous
connective tissue



O Nephron
» Renal corpuscle
* Renal tubule
O Renal corpuscle (E/\iE)
» Bowman’s capsule: single layer of flattened cells resting on a basement membrane
» Glomerulus- a globular network of anastomosing capillaries
- invested by the visceral layer of Bowman’s capsule
(a highly specialised layer of epithelial cells called podocytes
« Bowman'’s space
» Glomerular ultrafiltrate (B 278k )& HK)
 Glomerular filtration barrier: Juxtaglomerular
capillary endothelium, the podocyte layer and apmeS
their common basement membrane known as T
the glomerular basement membrane
» Afferent arteriole (AEK/NEIAIR):
supply glomerulus 2
« Efferent arteriole (HiBk/NEHK) sowman's (| &
» Vascular pole R (&
 Urinary pole

Urinary pole

Proximal
tubule

\
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Renal corpuscle

The glomerulus is suspended in Bowman’s space from the vascular pole

The spaces between the capillary loops in each glomerular lobule are filled by
mesangium which contains mesangial cells

The efferent arteriole is of smaller diameter than the afferent arteriole, and a pressure
gradient is thus maintained that drives the filtration of plasma into Bowman’s space
Parietal epithelial cells of Bowman’s capsule becomes continuous with the first part of
the renal tubule, the proximal convoluted tubule.

Afferent
arteriole

Bowman'’s capsule

Bowman’s space

VASCULAR POLE

Basement
> membrane of
% : g - Bowman’s capsule

~ Glomerulus |
~ U lomerulus

S Proximal convoluted
J\ N \ tubule

Efferent
arteriole

(@) URINARY POLE (\©
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Renal corpuscle

Afferent arteriole (A) entering the glomerulus

Proximal convoluted tubule (PCT)

Renal interstitium (1)

Glomerular capillaries (C)

Glomerular basement membrane (GBM)

Mesangium (M)Z:E%E{Lbasement membrane [Jf#&iS > B LI&#PASSL [+
Endothelial cell (E)
Parietal epithelial cells (S)

A

PAS stain



Proximal convoluted tubules

O The proximal convoluted tubule (PCT) is a coiled tube measuring approximately 14 mm in
length and random sections of PCT thus occupy most of the renal cortex
O Approximately 65% of the glomerular filtrate is reabsorbed from the PCT
O Proximal convoluted tubule arising from a renal corpuscle
O The simple cuboidal epithelium has a prominent blue-stained brush border of tall microvilli
O The cytoplasm of PCT epithelial cells stains intensely due to a high content of organelles,
principally mitochondria, basement membrane (BM){E 54 Naryh il EE
O Brush border (BB)
O PCTHYAIREZZENY - AHAZRVZL (nucleolus)
C: capillary
Azan stain . PAS




Distal convoluted tubules

O Distal tubules are thus found within the cortex among the proximal convoluted
tubules

O The first part of the distal tubule forms the macula densa while the remainder
makes up the distal convoluted tubule (DCT)

O In the DCT, sodium ions are reabsorbed from the tubular fluid, with one
hydrogen or potassium ion being secreted in exchange

O DCT)&&brush border, ‘B Kisz %, # U2 EE#Z (R ADCTAHAHEE
PCTig/]N) » dlifERTRA: (AR Hgsie/))

O DCTHYVHEELLPCT/ D » (R EDCTLLREE




Juxtaglomerular apparatus (JGA)

O A specialization of the glomerular afferent arteriole (AA) and the distal convoluted tubule
(DCT) of the same nephron and is involved in the regulation of systemic blood pressure via
the renin-angiotensin- aldosterone system (RAAS)

O i MY =FEGEAE AT
1. Macula densa (MD)

- an area of closely packed, specialised DCT epithelial cells where the DCT abuts
the vascular pole of the glomerulus

- e AV AR EE RS - B H T E =

- The cells of the macula densa are sensitive to the concentration of sodium ions
in the fluid within the DCT

Afferent
arteriole

Distal
convoluted

tubule Bowman’s

ﬂ“ “ capsule
Macula densa “‘~

Lacis cells

Bowman’s space

Juxtaglomerular
cell

Efferent—=
arteriole

Proximal
convoluted tubule




Lower urinary tract

O Includes the renal pelvis and calyces, the ureters, the urinary bladder and the
urethra
O Specialised for the storage and excretion of urine

v O Ureters

« contains two layers of smooth
muscle, arranged as an inner
elongated spiral but traditionally
known as the longitudinal layer (L)
and an outer tight spiral traditionally
described as the circular layer (C)

 another outer longitudinal layer is
present in the lower third of the ureter

* The lumen of the ureter is lined by
transitional epithelium (urothelium)

* beneath the epithelium is a broad
collagenous lamina propria (LP), the
collagen fibres of which are stained
greenish-blue in this preparation

* loose collagenous adventitia (A)
containing blood vessels (V), lymphatics

and nerves

Mallory-Azan stain




Urinary bladder

O The wall of the bladder consists of three loosely arranged layers of smooth
muscle and elastic fibres

O Inner longitudinal (IL), outer circular (C) and outermost longitudinal (OL)

O Detrusor muscle

O The transitional epithelium lining the bladder is thrown into many folds in the
relaxed state

O A delicate, often incomplete muscularis mucosa separates the lamina propria

from the submucosa in some but not all individuals
O Adventitia (A)




The organs of the immune system

)

Adenoid

Tonsil

Lymph “'—Thymus

nodes ———=° 'o e-—'—Hllar lymph
) nodes

Lymphoid
aggregates ‘ Spleen
(large o Q :
intestine) —=*°>— ; i3 E:t}:;ress
’ (small

intestine)

Appendix

Bone marrow

Lymphatics

O Thymus (primary)
* the site of maturation of immature T
lymphocytes
O Bone marrow (primary)
* home of lymphocyte stem cells
* the site of B lymphocyte maturation
O Lymph nodes (secondary)
* the junctions of major lymphatic vessels
* lymphocytes interact with antigen and
antigen-presenting cells (APCs), leading to
lymphocyte activation and cell division
O Spleen (secondary)
« T and B lymphocytes may interact with blood-borne
antigen and undergo stimulation and cell division
O Mucosa-associated lymphoid tissue (MALT)
» tonsils and adenoids in oropharynx
» Peyer’ patch and lymphoid aggregates in small and
large intestine
« diffuse population of lymphocytes in mucosa of Gl,
respiratory, and genitourinary tract
O Primary lymphoid organs: where immature
lymphocytes acquire the receptors to recognize
antigen
O Secondary lymphoid organs: lymphocytes are
activated in response to antigen



Thymus
O Located in the upper anterior mediastinum and lower part of the neck
O Most active during childhood, reaching a weight of about 30 to 40 g at puberty
O Highly cellular outer cortex and a less cellular central medulla
O Blood-thymus barrier: formed by thymus epithelial cells
O Functions:
* Development of immunocompetent T lymphocytes from bone marrow—derived T
cell precursors to produce mature Ty and T cells
* Proliferation of clones of mature naive T cells to supply the circulating
lymphocyte pool and peripheral tissues
* Development of immunological self-tolerance

» Secrete polypeptides to regulate T cell maturation, proliferation and function

Pharyngeal
tonsil

Lymph node Interlobular -‘:: Medull
. (cervical node) septum by edulla
Palatine

tonsil

Thymus
Right lymphatic duct

Thoracic duct Thymic

Subclavian
corpuscle

vein

Capsule

Lymph node
(axillary node)

Cortex

Thoracic
duct

Spleen A




Thymus

Lobulated organ invested by a loose collagenous capsule (C)
Interlobular septa (S) containing blood vessels radiate into the substance of the organ
Cortex (Cx): basophilic; Medulla (M): eosinophilic

In adult: fatty infiltration and lymphocyte depletion

Continues to provide mature T lymphocytes to the circulating pool and peripheral tissues
Cords of epithelial cells persist and continue to secrete thymic hormones throughout life
Postcapillary venules in the corticomedullary region have a specialized cuboidal endothelium
which allows passage of Iymphocytes |nto and out of the thymus

OoOoooooo

No afferent
lymphatic vessels

Sympathetic and
parasympathetic
nerve fibers derived
from the
sympathetic chain
and phrenic nerves,
respectively,
accompany the
blood vessels into
the thymus

% L: lymphoid tissue
A: adipose tissue



Lymph Nodes (kB2 45)

O Bean-shaped, encapsulated organs that filter lymph located along the pathway of lymphatic
vessels (neck, axilla, groins (B§%7&), lung hila, mesentery of the bowel and para-aortic area)
O 1 mm~2cm
O Afferent lymphatic vessels and efferent lymphatic vessels
O Supporting elements:
 Capsule (#2)- dense connective tissue
 Trabeculae (/)\#2)- dense connective tissue
* Reticular tissue- composed of reticular cells and reticular fibers

Afferent lymph vessel |

~— > /—FLymphoid nodule
—_— s 7 \gﬁ Cortex
» Capsule

y \\
(i ._.}\\\/Subcapsular sinus
sl D)

Paracortex

&%\ MMedulla
S WMedullaw sinus
oz \CJ —> Lymph
<«—— Arterial blood
—> Lymph
W —> Venous blood

=

Artery

Efferent lymphatic
vessels

Postcapillary venules
Capillary bed
Trabecular sinus

Trabecula




OOOoooooon

Lymph Nodes (it 2 45)

Cortex (Cx): highly cellular O Subscapular sinus (S)
Paracortex (P) O Medullary cord (MC)
Medulla (M): less cellular O Medullary sinus (MS)
Hilum (H): efferent lymphatic vessels, artery and vein

Capsule (C)

Trabeculae (T)
Secondary follicle (SF)
Primary follicle (PF) .~ e



Spleen
O White pulp (WP): lymphatic aggregations
O Red pulp (RP): making up the bulk of the organ, is a highly vascular tissue
O Capsule (C)
O Trabeculae (T)
O No afferent lymphatics but efferent lymphatics at the hilum
O In the white pulp, the T cell areas surround the central arteries, forming the
periarteriolar lymphoid sheath (PALS)




Overview of respiratory system

g _nasal cavity O Conducting portion
nasopharynx * Nasal cavities
oropharynx . Nasopharynx external to the
— « Oropharynx lungs
larynx . Larynx
trachea * Trachea

 Paired main (primary) bronchi

* Bronchi

» Bronchioles ]» within the lungs
lung  Terminal bronchioles

O Respiratory portion

* Respiratory bronchioles-
: air conduction and gas exchange
& 4 * Alveolar ducts
* Alveolar sacs

Tdiaphragm * Alveoli-primary sites of gas exchange

bronchus

bronchiole

respiratory '
bronchiole

alveolar
duct

| O Conditioning
_ v * Occurs in conducting portion
O Function — sas « Warming, moistening, removal of
* Modified inspired air particulate materials
* Facilitates olfaction  Mucous and serous secretions

* Respiratory gas exchange « Goblet cells and mucus-secreting-glands
» Sound production

alveoli
A alveoll
alveolar




Trachea

O 2.5 cm in diameter and 10 cm long
O Divides into the two main (primary) bronchi at about the middle of the thorax
O The wall of the trachea:
* Mucosa— ciliated, pseudostratified epithelium and an elastic, fiber-rich
lamina propria
« Submucosa —connective tissue
« Cartilaginous layer — C-shaped hyaline cartilages

fibroelastic
membrane




Tracheal epithelium
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Trachea
O Tracheal cartilages
» C-shaped
 Hyaline cartilage-flexibility
O Adventitia
* Binds the trachea to adjacent structures
» Contains largest blood vessels and nerves

A Trachealis muscle Adventitia
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Submucosa

Cartilage ring o



Bronchi

O Trachea—
Right main (primary) bronchus:
[ wider and significantly shorter
Left main (primary) bronchus

|
{Right lobar bronchi: 3

(]

Trachea

(secondary bronchi)
Left lobar bronchi : 2

S S Main bronchus l

Right segmental bronchi: 10
Left segmental bronchi: 8

ol

7
X
N

Lobar bronchus

soeia [ Intrapulmonary bronchi
» Cartilage ring —cartilage plates

» The plates ultimately disappear at the
point where the airway reaches a
diameter of about 1 mm, whereupon the
branch is designated a bronchiole

« Smooth muscle forms a complete
circumferential layer

Right middle lobe

Right lower lobe

Terminal bronchiole
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Intrapulmonary bronchi

O The walls of the bronchus
* Mucosa- pseudostratified epithelium, the height |
- basement membrane |
- lamina propria |
* Muscularis- continuous muscle layer in the large bronchi
« Submucosa- loose connective tissue
- glands and adipose tissue
 Cartilage layer- discontinuous cartilage plates |
» Adventitia- dense connective tissue, continuous with pulmonary artery and
lung parenchyma
- Secondary bronchus Tertiary bronchus
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Bronchioles

O Bronchopulmonary segments —pulmonary lobules
(Segmental bronchi) (Bronchioles)

O Pulmonary acini —terminal bronchiole+respiratory bronchiole+alveoli

O Respiratory bronchiolar unit —single respiratory bronchiole +alveoli

Acinus
(respiratory
zone)

Smooth muscle
Terminal
bronchiole

Alveolar duct

Respiratory
bronchioles

Copyright © 2007, 1998 by Mosby, Inc . an afaate of Elsevier Inc
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Bronchioles




O Site of gas exchange Alveoli
O 150-250 million alveoli in each adult lung
O Alveolar ducts—no walls, only alveoli, as their peripheral boundary
— rings of smooth muscle are present in the knob-like
interalveolar septa
O Alveolar sacs— spaces surrounded by clusters of alveoli

Pulmonary
artery (carrying
deoxygenated
blood)

Respiratory
bronchiole

Respiratory
bronchiole

Pulmonary vein
(carrying
oxygenated
blood)

Alveolar duct

Alveolar g Alveolar elastin
pore Al S ] = 4 network
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Alveolar capillary network



Alveolar epithelium

O Type | alveolar cells (type | pneumocytes) ({540 % » ZBEFREE 95 %)
* Thin squamous cells
* Not capable of cell division

O Type Il alveolar cells (type Il pneumocytes, septal cells)

lial cell

Endoth
Fused basement
laminae

» Secretory cells: surfactant

» Cuboidal cells

e Lamellar bodies ol .......... 5 %O’(\. ——— Type Il pneumocyte

 Progenitor cells for type | alveolar cells V) \
O Brush cells: monitor air quality in the lung

Type | pneumocyte

Alveolar macrophage
(dust cell)

 Wlype |l
pneumocyte

Air space Tvoe |
(alveolus) yp
pneumocytes
e \
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Endothelial ce‘
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