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Trachea

Pseudostratified columnar, ciliated
epithelium

Goblet cells
Sero-mucous glands
Cartilage rings
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Fig.228 Trachea

w pseudostratified ciliated
nar epithelium = mixed gland
small vein % hyaline cartilag
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[he cartilage of the trachea is typical
1yaline cartilage
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nany empty spaces due to the presence
)f numerous alveol.
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12-18 Small bronchus, lung, pig.
1all bronchus (SB); Epithelium (E);
woth muscle (SM); Cartilages (C);
acheal gland (TG ); Pulmonary
ery (PAJ; Bronchial artery (BA).
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artilage (hyaline) plus sero-mucus glands (upper

Ight). Recall that bronchioles have neither.
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Ind the smooth muscle layer just under the
)seudostratified, columnar ciliated epithelium that serves
or bronchoconstriction




ection left only a small patch of cartilage, but this is

nough to confirm a bronchus rather than a bronchiole.

1e lower left Is a pulmonary vein.
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Here again the small patches of cartilage




nust be a bronchiole (upper right). To the left are a

yulmonary vein and a pulmonary artery.
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2-19 Bronchioles, lung, cattle.
tomicrograph of the lung showing
- bronchioles of different sizes witl
r associated blood vessels. Bronchi
. (B): Pulmonary arteries (PA).
v X124




hat this Is a bronchiole above the small artery. The
yrominent smooth muscle layer makes this the primary site

)f bronchoconstriction.




'ne terminal pronchiole (left) leads to the
espiratory bronchiole and finally to the alveolar
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ot exchange gases. The respiratory bronchiole (right) with occasional
liated cuboidal epithelium interrupted by alveolar openings is the first

te of gas exchange.
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Fig.232 Respiratory
ole (Lung)

m= respiratory bronchio
alveolar duct - alveolar
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12-16 Lung. racoon dog.
luct €ATD)Y: Alveali (A): P




12-22 BERHMZEE, M. §
*,.B. =% E; TB. #HxM=S
B;RB. PEHMZHEE,: PA. |
i, TETEET. HE #4,
% 124

12-22 Terminal bronchiole, lung
sheep. Bronchiole (B); Terminal bror
chiole ¢ TB); Respiratory bronchiol
{RB); Pulmonary arteries (PA). Pru:
sian blue perfused and HE., > 124
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ype | Pricultiocytes (Dide) are e sgualtious Celis tat 10111 a
omponent of the air-blood barrier. The cuboidal Type Il pneumocytes
green) secrete surfactant that reduces surface tension and prevents
itelectasis.




'he macrophage (red) in the alveolar
space removes debris.
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[ype Il pneumocyte (green)
Vlacrophage (re_d)




b 3

w55 e
w B D §

S

ot
3

i~

‘\.lli



.—LJ_;I." 15 .iri__i J:'

5 48 7, sz eipsper  AFRETH e

o fFRER EBER #2
FLIE ML !; !Fé % gagstnt XeaRs -
L 1ETH ' 5% Aud % 2
L 4WAE. g ;'? 3% ;ﬂfﬂh fd!ﬁ#
s S
fm 3 fﬂii% #"ﬁ'ﬂlﬁ} 2E G WA E ﬁk'ﬁﬁ;ﬁi +5p¥F Eda oFws
X TarR R — Froass
= AHALE@N® 35 gt 2yag & B
-"II":}J,.-'
¢4 3o FRIUHE  F e :
3% ¥Eitan  ACH g Fptip ¥ S
% 1oL HaRe, s 5 % byl Ao
Emt%_ ﬁﬁ I'#'H:E‘ﬂ;\ Lo
sassf FhLH ST B v 5842
A @ ik 5y o
LIS ST
H‘?:EFL %J” 5y ABE} a2 ]
2% BEK

ik, NI ——
H*I’ E‘f %iﬁﬁii =y ?Fﬂ;‘ijbﬁ Fare £iey
|I R | 'L
















100nm

(1)

50



(2)






(1)

80%






(3)



1%






PAS












13-4 BEHE.K.MR. BHR;
CL. EE#EB:RC. B/ ;PCT.
o) E:sDCT. B @ E.
HE.x 124

134 Renal cortex. horse. Medul
lary ray ( MR ); Cortical labyrinth
{ CL ) Renal corpuscles ( RC )
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13-1 Kidney., mouse. Capsule (C);
Cortex (Co)d; Medulla (M); Renal
pelvis (RP). HE, x25
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H‘.:i CS':- gd‘!ﬁ* PET
2 DCT. ZEeg/hE. HE

13-12 Renal ecorpuscle,
bear, Glomerulus (G); Caps
(CS5): Proximal convolute
{ PCT »; Distal convoluted

13-14 BREAE. %
S/I\8; TS. HiE; C. £
HE, x124

13-14 Inner medulla,
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yehold the human kidney. The numerous glomeruli (red arrows)
lentify the renal cortex. Several medullary rays (between yellow
rrows) are evident as is also a cortical redial artery
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x€Nal Lortex Again tne giomeruil (smali roundea
structures) identify the renal cortex. Notice the
small lymphocytic infiltrate
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10w the tubules and ducts are converging'on the renal
elvis (lower left, just off the screen).
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ubules going to and from the medulla, and collecting ducts. [ hese
ubules serve the adjacent glomeruli. But why would they name them




0 some of the other tubule segments In this Iow magnification field. Notice that a group
f blood vessels called vasa rectae (arrows) on the right parallel these tubules running
1to the medulla. Remember that ther are no arteries/arterioles supplying blood to the

1edullary structures, only the vasa rectae. Where do the vas rectae come from?




\iephron is comprised of the renal corpuscle (glomerulus and capsule)
\nd its associated tubules (proximal, intermediate and distal). A humar

idney has about 1 million nephrons.

R DR B 6
% . K & J'..- 4 r .

I b L '-l'_r_ i
bt /%N 1N



naotnetial (red), rmesarigial (biue) ara e visceral 1pithnelic
ellor podocyte (yellow). Squamous epithelial cells of the

3owman capsule are easily seen(green).
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1fferent arteriole is seen enterint the glomerulos at

he vascular pole (red arrows).
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he distal tubular fluid chloride concentration so
hat the juxtaglomerular appartatus can control the
:iItration rate
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1S circles cut In cross section. Notice the renal
apsule at the top.




pithelium and lacks a brush border. The proximal tubules
all those remaining tubules) have a thick brush border.

Note the arteriole (black)
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LUDUIES | T1E ProXimial tubuie (upper Iely) lfias a
yrush border while the distal tubules in this field dc

10t.




yrush border of the proximal tubules.
\Notice the distal tubule In the upper left.
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uboidal epithelium. Notice the prevalence of nuclel. Below are mtermedlate
lbule segments (a.k.a., thin limbs of loop of Henle) and vasa rectae (with
BCs) both have a simple squamous epithelium.
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